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Preliminary investigation on the pests and pathogens of hornets in Guangxi
JIANG XueJian', YANG Sa’, ZHAO PengFei', LUO Ji', CHANG Ming-Shan', WANG Jing-An’, HOU
Chun-Sheng” (1. Guangxi Forestry Research Institute, Guangxi Engineering Research Center of Forest
Pests” Natural Enemies Breeding, Nanning 530002, China; 2. Institute of Apicultural Research, Chinese
Academy of Agricultural Sciences, Beijing 100093, China; 3. Guangdong Huxin Biotechnology Co. , Lid,
Taishan 529245, Guangdong Province, China)

Abstract: Vespa is an important predatory natural enemy and pollinator. The prey is one of the main
factors restricting the survival and development of Vespa. To clarify the types of pests and pathogens of
Vespa, we can provide basic data to pests and pathogens for prevention and control. Through observation
with naked eyes and monitors, a preliminary investigation was conducted on the pests and pathogens of
vespa during the standard raising and field training in Guangxi. The results showed that there were 33 kinds
of pests and pathogens of the wasps, of which 19 and 14 were harmful to animals and microorganisms.
During the colony in field training period, the major harmful animals for Vespa were ants, birds, bats and
squirrels. Ants were the most serious and common damage to the hornet colony. During the period of queens
overwintering and colony breeding, there were many kinds of diseases that pose a serious threat to hornets,
such as Israeli acute paralysis virus ( IAPV) Chalkbrood, European Foubrood, etc. Among them, the deadly
threat to hornet was IAPV, and 13 out of 14 microbials were belonged to honey bee pathogens.
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A 1 Vespidae J& 53 H Hymenoptera # 1 5}
Vespidae, J&—Fpi SR EERE, LIS, I
W WS Z MR AONEY), TR AAE T AT
(M 28 Camellia oleifera Abel F1#Z# Eucalyptus
robusta Smith 55) w1, SRR AL, XPAR(E] 5
HI BB EBIRNA BEH . B R A 8% .
BRI D 25 IR AR, S BB RATRE T,
PR FEASUE R Lz —, FEILZ Camellia
Japonica L. FNZ5 FIAEY) L ¥4 &M ( Hh BUAKAE,
2019) o MG B Ao BEE VA A R
A HAh g B R i E R E, RS S
ENTMISR, FTHESIMR T &0 &, A sh )y
PR

M s, R R A T EYEEr
T, A “BREFER PR, (HEFAERR
R KHT, MRkt 158, SHAMREZTEML
Fo RTIHMERF M RMRIE R D, B2
WAL, (UER B i 18 5 0 1 B0H A e R B IE
Hypsopygia postilava LR (BRBEE, 1998; HRE
&, 2000; 5K ALSE, 2018) o Singh S5 iE LA 551
SOPE R BE AN (L BE B YL B e, A fE R Y ) 0
( Singh et al. , 2010; Orlando et al. , 2012) . £t JL
SRR R R ST R I, 0 SR A v A A 5 LA
Fbn et e o) BP Il AR i B T 5 R 2
— o ABIFGE T A b R S 0ok B v A AR A

FOWHEAT TR IR A, R — B BRI P IE 5
W%, PEERAGENT

1 #REFIE

1.1 fFsT#rs

KA Vespula vulgaris PRJEEME Vespa bicolor
WA Vespa velutina~ &K Vespula soror 1
o TRl A REAS d TP A R
HHOTIM SR %Y (108°20°517E, 22°55735"N)
fefito
1.2 WRFE
1.2.1 JRERE
1.2.1.1 JEERRE

F£2016 2 2019 4F B EREAE Y 12 H 2 IKAF Y
6 H, Te) itk A HFAEMRUEFT hONEER
FEHO RS SRR R A A D, AR A KO
RAT WA IR W o d SR, S7 BRI A UK
FahORAF A o
1.2.1.2 JREEAVEE

WA 275 3K (Nam er al. , 2006; 2= D1 D14,
2017; FRARARAE, 2018; WA ZLEE4F, 2019; # KM
&5, 2019) IS A ARAE A PCR 3 ¥4 0 )y v
HEATRR . ARSI R 1

®1 AXLBAASIMEF

Table 1 Primer sequences used in this experiment

5|4 Primer J¥ %1 Sequence K JE Length
[APVF AGACACCAATCACGGACCTCAC
IAPVR AGATTTGTCTGTCTCCCAGTGCAC 7
SBVF ATATACGGTGCGAGAACTGC
SBVR CTCGGTAATAACGCCACTGT 57
DWV¥ GACTGAACCAAATCCGATGTC
DWVR TCTCAAGTTCGGGACGCATTC 376
VDV Fq TGGCTAATCGACGTAAAGCA
VDV4Rq ACTAATCTCTGAGCCAACACGT 200
CSBVF CCTGGGAAGTTTGCTAGTATTTACG
CSBVR CCTATCACATCCATCTGGGTCAG ol
CBPVF TCAGACACCGAATCTGATTATTG
CBPVR ACTACTAGAAACTCGTCGCTTCG o710
ABPVF TTATGTGTCCAGAGACTGTAT
ABPVR GCTCCTATTGCTCGGTTTTTC 200
BQCVF TGGTCAGCTCCCACTACCTTAAAC 700

BQCVR

GCAACAAGAAGAAACGTAAACCAC
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%23 1 Continued table 1

5| ¥)44 Primer

J# %1 Sequence

K JF Length

KV % F
KV # R
LSV faj3t F
LSV fijIf R
SINVF
SINVR
ALPVF
ALPVR
AFBF
AFBR
EFB831bpF
EFB831bpR
N. SPF
N. SPR
NCERF
NCERR
NAPF
NAPR
Bs1-976f
Bs1-976r
CBF18sl1bp
CBR18s511bp
AmFVF
AmFV-R
Nosema bombi F
Nosema bombi R
As-636f
As-6361
Ms—60f
Ms—60r
CMF
CMR

GATATGACTGTATCCTCCATAGCATCTC
GTATGAAACATATGGCACCTCAAAAGTA
TGTAAAACGACGGCCAGTGCCWCGRYTGYTRGTDCCYCC
CAGGAAACAGCTATGACCGAVGTGGNGGNGCNAGATARAGT
CAATAGGCACCAACGTATATAGTAGAGATTGGA
GGAATGGGTCATCATATAGAAGAATTG
GCGTACCATACTACTCACCATATTTATTTA
AGTTAATCCATAAAGTGCAATCTACAATAC
GCTCTGTTGCCAAGGAAGAA
AGGCGGAATGCTTACTGTGT
GAAGAGGAGTTAAAAGGCGC
TTATCTCTAAGGCGTTCAAAGG
GGCAGTTATGGGAAGTAACA
GGTCGTCACATTTCATCTCT
CGGCGACGATGTGATATGAAAATATTAA
CCCGGTCATTCTCAAACAAAAAACCG
GGGCATGTCTTTGACGTACTATGTA
GGGCGTTTAAAATGTGAAACAACTATG
AAGTCGAACGGGGTGCTT
TGCACCACCTGTCTCAATGT
TGTCTGTGCGGCTAGGTG
CCACTAGAAGTAAATGATGGTTAGA
CAGAGAATTCGGTTTTTGTGAGTG
CATGGTGGCCAAGTCTTGCT
TTTATTTTATGTRYACMGCAG
GACTTAGTAGCCGTCTCTC
CGGGAGAATTTGTCCTATCG
CCCACTTTAACAATCGGGATG
TTGCAAAAGCTGTTTTAGATGC
TGACCAGAAATGTTTGCTGAA
CTTTTGACGAACAACTGCCCTATC
AACCGAACGCACTAAACCCC

396

577

253

140

451

831

209

281

321

976

524

550

170

636

160

716

[E: IAPV, LI@SIAPERRBDRRE: SBV, 2 DWV, skilpiss: VDV, ST sE: CSBV, rpigdeikal hijk: ABPV,
SRR EE BOCV, MUE ¥ HWHE: KV, RWHEE; LSV, TN SINV, 20 KBURTRE ALPV, BOEME RS
AFB, Seilf; EFB, RRUHZhHUE Rpg; NSP, fifl7Hi; NCE, Z7EERA T H; NAP, U H: BS, Bk CB, 1

WA AmFV, ERELZWINTEE; AS, MRS MS, #RiK CM,

REMEIG L . Note: TAPV, Israeli acute paralysis virus; SBV,

Sacbrood virus; DWV, Deformed wing virus; VDV, Varroa destructor virus; CSBV, Chinese sacbrood vrius; ABPV, Acute paralysis
virus; BQCV, Black Queen cell virus; KV, Kakugo virus; LSV, Lake sinai virus; SINV, Solenopsis invicta virus; ALPV, A lethal
paralysis virus; AFB, American foulbrood; EFB, European foulbrood; NSP, Nosema spp; NCE, Nosema ceranae; NAP, Nosema apis;

BS, Universal spiroplasma; CB, Chalkbrood; AmFV, Apis mellifera filamentous virus; AS, Spiroplasma apis; MS, Spiroplasma

mellifera; CM, Critidia bombi.
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1.2.2 fEHYHASEE

TE 2017 =2019 49 7 - 10 H, AKEE 1 h i
2O e IR A SR BF U Y (1 108° 347 41" E,
22°94°15"N) WgEWE A KEhZs, i H LA
M A S T BOULE I 10 SR W) I T R 2R RS
oL REESEH MR BCEIRA, A7 M S0 g 2 4
B XM TARERERANEE, MR
U TE o

5

2 HER5HH

2.1 PEHEMNEEME

AL, WIEEECE A 33 B, HAPAE
19 Bh A ERAY) 14 Bl SEERE (+ + +)
MAT S o G R (+ + +) BT
A B A BRI T e A A AR LR 2 A
3,

R2 HEEFIEIMATICRRE

Table 2 Investigation harmful animals

ik fo BTG WERE
Species Harmed wasp Victim Harmfulness
B3 H Hymenoptera
A} Formicidae
28I Crematogaster spp. FTAE S All bR Y Standard colony o+
{23 B Strepsiptera
1238 f R} Stylopidae
A X, & g 5] ¥ Vespa velutina- THERIEE T Work 40
g . s A o) >€e +
i g enos vesparum L 186 Vespa bicolor orker and Queen
%38 H Lepidoptera
WE %A} Pyralididae
B Hypsopygia postilava g Vespa velutina FRUEERE Standard colony + +
38 B Diptera
B H iR Asilidae
it Cophinopoda spp. KA Vespula vulgaris T4 Worker + +
i 5F § Mantodea
g BBl Mantidae
g &7 ¥ Vespa velutina
1 ¥ Tenod inensl Work
drAE R TI i Tenodera sinensls S 186 Vespa bicolor T4 Worker +
4 H Falconiformes
JER] Accipitridae
i) 50 e Ve elutina
W& Pernis spp. 953 K Vespa velutina WEHE Colony + +
B Vespa bicolor
758 B Coraciiformes
1 2Rl Meropidae
e . . . & g 5] ¥ Vespa velutina ‘
WP R Nyctyornis athertoni S I Vespa bicolor WERE Colony + o+
% B Piciformes
A EE} Picidae
H i Ve lutina
TGRS, Picus canus f9 1) 5 Vespa. velutina WEHE Colony +

MR 5 Vespa bicolor

43 B Passeriformes

{A57 R} Laniidae
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#£3¢ 2 Continued table 2

Fh I T e A IESUE 3 HEREE
Species Harmed wasp Victim Harmfulness
fifg ] ¥ Vespa wvelutina
5% Lanius spp. T Work +
ff15s Lanius spp M E B Vespa bicolor ¥ Worker
98} Corvidae
& g 5] ¥ Vespa velutina
i Pica pic T 4 Work +
W Pica pica R ¥ Vespa bicolor ¥ Worker
P} Dicruridae
& g 5] ¥ Vespa velutina
. Di ) % ol
Wil 34 Dicrurus aeneus W14 Vespa bicolor WEHE Colony +
11458} Paridae
& g 5] ¥ Vespa velutina
wP ' T# Work +
KIL4E Parus major U1 Vespa bicolor 1% Worker
#F H Chiroptera
253 15} Rhinolophidae
= 2 g 5] ¥ Vespa velutina
3438 Rhinolophus luctus 7 Col + +
353k W8 Rhinolophus luctus W85 Vespa bicolor WERE Colony
5% B Rodentia
FABRE} Sciuridae
M &1 ¥ Vespa velutina-
VI \ 331 ] /1 Y
TRIERS B Callosciurus erythraeus 1 Vespa bicolor ERE Colony + +
JoE B Anura
s Rl Bufonidae
K ¥ Vespula wvulgaris-
Rl Bufo b zan: \ T.4% Worke +
WS Bufo bufogargarizans S5 W Vespula soror 1 Worker
¥k H Araneida
2531 19#} Nephilidae
fitg & ¥ Vespa velutina-
X453 Nephil lat T 1% Work +
BEL B 1 Nephila maculata S Vespa bicolor % Worker
1 & kRl Theraphosidae
K ¥ Vespula wvulgaris-
2 Chilobrachys spp. I ¥ Primary col +
MWk Chilobrachys spp BEUCICHI 8 Vespula soror VI WEeRE Primary colony
1% H Parasitiformes
Ji IRl Laelapidae
LI Tropilaelaps clareae g Vespa velutina 4 Ht Larva +
% B Gordioidea
Rk Bl Gordiidae
ek it Gordius sp. M Vespa velutina T 1% Worker +

T ZHRAEE (2013) 2p9ehnife, IR, N FERE + R kERED, LFEAK

+ + RoNE WA, LA

W, EEGHER—EMR;, + + + FoROMEWEHE), BETEK, GE™HE. FE. Note: The degree of harm + meaned that the

number of occurrences and harm was small;

+ + meaned that the common species was more common and the harm caused a certain

loss; + + + meaned that the distribution was wide, the amount of occurrence was large, and the harm was serious. Same as the table

below.



5 1 P TP AR I A A 1285

®3 HERERAELERE

Table 3 Investigation records of wasp diseases

il 1 B T FEXG e ERR
Species Harmed wasp Victim Harmfulness
E H %= Fungal disease
3k Bt 25 Cordyceps sphecocephala Fir A i A Al T Worker +
7 T B Microsporidiosis
WAL T B Nosema ceranae KA Vespula vulgaris T WA F Worker and Queen +
FE CB
B WEFRFETH Ascosphaera apis g Vespa velutina Zh 1 Larva + +
20 % & Bacterial disease
SN &y HUJEE Fo g AFB
IR F R Paenibacillus larvae KA Vespula vulgaris ZhH Larva +
U 4 U R EFB
¢ 5 B8 W BR T8 Melissococcus pluton KA Vespula vulgaris 4 Larva + +
BREAY BS
g e O s Al THAEEE Worker and Queen o,
WE K Viruses
FEARLN IR TG SBV jt ] ¥ Vespula vu.lgaris\ 4kt Larva ..
R Vespa velutina
e ER IR % b & VDV B Vespa velutina T T Worker and Queen + o+
LI5S M BRI 20 TAPV PR R All T i FN#% T Worker and Queen 4+
22 R EE 5 AmFV Fir A W ff All 4t Larva + +
g B4 U CSBV BN Vespa velutina %11 Larva + o+
Mg T 4965 BQCV KA Vespula vulgaris T I FEE T Worker and Queen +
& 4 By Parasitic diseases
KEHE B Crithidia sp. JT AR iR All T ¥4l i Worker and Larva + o+

2.2 AERENRE
2.2.1 HERHR

feE R4 T RS A, H b i Ok B I
FRbRIE e B G 3 i M Bl Ok, L A B SR
JE BIREE 8 R T, R Ay Bl T I
Yl RIS, S EUEREE IR R . T R
F1% ) S R 288 Ohy 28 i /N R . A
WERERY T2, I A T ARG . W) e 45
HONPF AR L, D&y e ol L 2 A A T I
PRI, Sk FSOCYY () AR A, A A A TN BE
IEWE, S EUEREZ R FR O e T

MU M R EL, B TR, 7EPRigEH 0 20 ~
50 em By EOPERE, TR O, A TR N
T, TR el T, NS R 28 T, R
TR — 2 n My BEAT R, R R AT A
S5 S T ARy L 3k I Y T8 52 50N 5
A EME, RESREARERIMNIE, &5
SRR R W, X R AN M S5 B Vespa velutina
auraria Smith SEH Y 15 T 1. 0 e HLIE A (R) TR
B, KB B R M IR a4l o, B
SRR , MR d, RO
W ML S X AR 1 A RN 2
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2.2.2 HeRFEHY

HeAFIY 13 M, HhMERZHAY
e, AT R, I, S A FERE BT RN B
SERIERE R T 2R, I RETE S N 1A PR A
T8 A Rz, EREEI I 4k iR S
“EREHE IR R, IR R AR,
HARITIE L, RS2 B A T, 53 e
L[] PRy AT 2 T e T S I R MR B e
PRUESERE, WA AR o TR, A2 RUTR A B T o
THEFENE, SEEEHEK HEJLMA F )
Wik B, R R T, R RN I Y
MR
2.2.3 JEE

ZILZS SRR AR 0 23 7R 00 48 5 L W) 0 0
A 14 Bl o, ECRR 3 R AR 3 ML R
6 Bl AFAHURG 1A A AR R U@ B
PERRBR B2 TP e At 7 ol RUSUIR, B e o2
DT 14 1 T A RE S8 BUBEAS . S8 R4S PR 3R 4l
ARESEE: ASUEMIG LT R T R 2R LA
SUBVE R B HH B FRoe . IR A
FEREHL 22T, R TR BESRI: BR4Y
Wi~ 2R RE BRI R i A
RS AT AR, ISk, LELT,
FEELIN ] 3 EOR A R B F S R, S Y
MPML R AR A, R, ARES TR
R Bt Ay ) e T e g A PR P A AR IR, [RLRE S
TSR R AERANR . R, SR RESE
PR . B Sk RO A TA ], e
HE.

3 @RSt

ABIRFER) A AT W) 9 A o B A 5 A
BFYIE R b B R PSR G GO0, 76 v e
SR AN R U], e G A S
DI B2 W KA PR, 0 OGS R A
Tl . BRI TS )Xt
HERAE L LR, (HE TR 5 2 AR 47 (0 B A
W), AREANAIE, kAW B IR E T AN
ZINERT R o

e T A s o e 0 AP UINDY, X
LSOk TR HINPTE S U o L R S P
G BUATR AR, A LS 2Pk R 5
A BRI S, AP a3 f ™ A DL 51

SPERRIEG TR . I AN A B IR B R
FEEEAE H M M T, T H — UG, T
ANBEFUSR, TR, AT T30, B
ANy iy, AT S BOPR B R R R . DU
5 SO RRIBI B 55 13 Fops B AT T g
R, Pl T o S ) 5 A e v DL e O A R
JEURE, U5 ) e 5 B 0 2 ) A A 7 58 S
(R RTRE T8 v A e 1y B I A T R AL
PLELA Ryt — 25T
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