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Effect of wasp trap type and position relative to
beehives on trap performance

ZHENG Qiu-Lan” CHEN Chang LU Yi-Cheng ZHENG Huo-Qing
(College of Animal Sciences, Zhejiang University, Hangzhou 310058, China)

Abstract [Aim] To identify the best trap type, and position relative to beehives, for trapping wasps. [M ethods] Five
types of traps were evaluated; 500 mL conical bottles (Trap 1), 300 mL Nongfu Spring juice bottles (Trap 2), 500 mL
Coca-Cola bottles (Trap 3), 1.25 L Coca-Cola bottles (Trap 4) and 4.5 L Wahaha Pure Water bottles (Trap 5). Each trap type
was evaluated in five different situations relative to beehives; 0.3 m from an elevated beehive (H-D0.3), 1 m from an
elevated beehive (H-D1), 0.3 m from a ground level beehive (L-D0.3), 1 m from a ground level beehive (L-D1), and
hanging on a branch 2 m from a beehive (T-D2). Traps were baited with 50% sucrose solution and trapping was conducted
over 14 days with three replicates per treatment. [Results]  Significantly more wasps were caught by trap 1 than by traps 2,
3,and 4 (P < 0.05) in al fivelocations over the first 9 days, and at H-D1 on day 14. Trap 1 also caught slightly more wasps
than trap 5, however this difference was not significant (P > 0.05). Comparing the number of wasps caught at different
positions over the first 9 days, and by trap 1 on day 14, the best position was H-D1, where significantly more wasps were
captured than at the other three positions (P < 0.05). There was no significant difference in the number of wasps caught

between H-DO0.3, L-D0.3 and L-D1 (P > 0.05). Considering both trap type and situation, placing conical bottle traps 1 m
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away from elevated beehives achieved the best results (P < 0.05). [Conclusion] Placing conical bottle traps 1 m away

from elevated beehives was the best overall wasp trapping regime and is recommended as an efficient,

environmentally-friendly, integrated, method of wasp control.
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J=/E# H Hymenoptera, 4HI%EH Apocrita, i
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Tablel Parametersof different trap

FIFERAR (mL)

MO EA (ecm)

B BURLEE (°)

T i (em
ﬁiﬁ %g;ﬁﬁ Volume of attractant Diameter of bottle Boit{ttl}:he(i ht zcm) Inclination of bottle
ap no. (mL) mouth (cm) 9 body (°)
& 15 Trapl 166.7 44 19.0 15
I 2% Trap2 100.0 3.4 18.0 0
& 35 Trap 3 166.7 24 25.0 0
g 45 Trap4 416.7 24 30.5 0
p
Ij 55 Trap5 1500.0 4.2 33.0 0
e

T (L), S—dH#E 28em (H) o AHf
S E 5 AE AL, B AR R
¥45 0.3m (H-DO.3) f11m (H-D1) , ifHli#e
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Fig. 1 Effect of trap type on Vespidae trapping efficiency

A, EHA B AR AT 0.3 m; B, A A B A AT 1m; C. AR B 0.3 m; D. AT AR 2 b
FAm; E. EAEETEEREAE 2 m REL s FOSS 14 K 5 AR AE B S R A 1 m A i e R
E R ARR/NG FHEFRRZRBE (P<0.05, HEEFZHT) . FEIRF,
A. Traps 0.3 m from the elevated hive; B. Traps 1 m from the elevated hive; C. Traps 0.3 m from the grounded hive; D. Traps
1 m from the grounded hive; E. Traps hanging from a branch 2 m from the hive; F. Number of wasps on day 14 for the 5

types of traps at a distance of 1 m from an elevated beehive.
Different lowercase |etters in the figure indicate significant difference (P<0.05, One-way ANOVA). The same below.

x2 AEFHBSHEE 14 XPEHE K /RBBXES T
Table2 Pearson correlation analysis between different trap parameters and Vespidae population on day 14

g SVERIRBL RO e LB
Wi ooul ation Volume of Diameter of Bottle height Inclination of
8P Pop attractant bottle mouth g bottle body
JZ ORI I R EL 1.000 0.058 0.419* - 0223 0.263*
ks Pearson correlation
Vespidae coefficient
population 5k (AL ) 0.627 0.000 0.060 0.025

Significance (two-tailed)

* R P<0.05 ((XWE ) , MR,

* indicates P<0.05 (two-tailed), the correlation is significant.

(Kl 2. F), &% H-D1ikg S idE, &
FEET Y4 34H(P<0.05), 1fif H-DO.3, L-D0.3
A L-D1 X 3 /a0 8] p i i K e 22 R
# (P>0.05) .
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RO A (£ 3) , 1 SiAMHEE R
WEFE 1 m Ab BTSSRSO Bt LA
o 3 = T HA LR AL B (P<0.05) , HY
B B m A 0.3 m ALY 1S AR L B
FEF (P>0.05) .
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7 ) fRT BAAKON B (P<0.05) , SRIMTERE ) B, BRSBTS A B (P>
Hh 4 B AR IS, A BN AN B 0.05) o FHIHHR AN & M A5 BAE
(P>0.05) . H, B EREOR A A8 kA, RA
BRI A 1 m (H-D1) AbHT, TEPE B HA R 14 1 m (H-D1) ), iAfliaeskm
WA B R R BN B % (P<0.05) , 7EH EMIFACR (£5) .
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2 8% npo3a &8 885 H-DO.3b
~ = H- o - ~ o -=-H-
g 6f EB&;‘b K3 6r XS 61 L-D03 b
bl L-D1b P — 8 L-DI b
.S 4¢ ./(4—.—. 0.2 41, IH O 4 +T-D2b
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B3 . v Bs . B2
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T g D ERTR: g OrF
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SR O £ LDoge X2 6. LD0Sab 20l
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g—g 23_8 ./o—o—c/‘—/:_ g—g
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B2 FHRALENAEEHEIRNZm
Fig. 2 Effect of trap position on Vespidae trapping efficiency
A. 15 B. 2 i C.3 5 MA: D.4 5 E 5 S
F. 25 14 K 1S iFEE 4 400 B0 00 34 4t
H-DO0.3: i i i 2 4 i e AH 0.3 m; H-D1: 540 v B30 AR 1 m; H-D1: 540 230 B i I 4% 0.3 m; L-D1:
VoA AR P B L AT AT L om; T-D2: VRl EE TR R AN 2 m R B R IR IR
A.Trap1; B. Trap 2; C. Trap 3; D. Trap 4; E. Trap 5; F. Number of wasps trapped by trap 1 at four positions on day 14. H-D0.3:
Traps 0.3 m from the elevated hive; H-D1: Traps 1 m from the elevated hive; H-D1: Traps 0.3 m from the grounded hive;

L-D1: Traps 1 m from the grounded hive; T-D2: Traps hanging from a branch 2 m from the hive.
The same below.

*3 FUXRATERBWLERIELSE
Table3 Number of Vespidae on day 14 of different experimental treatments

el g {if & Position

Trap no. H-D0.3 H-D1 L-D0.3 L-D1 T-D2
1% Trap1 12.00+2.52 ab 19.33+3.71a 8.67+1.45b 7.33+2.73b -
2% Trap2 13.00+3.60 a 8.00+2.31a 5.67+0.88 a 7.33+4.48 a 7.67+0.67 a
3% Trap3 4.67+3.28 a 4.33+1.76 a 5.67+3.48 a 5.00£2.52 a 3.00£1.15a
4% Trap4 3.67+3.18a 4.00+3.06 a 1.67+0.33a 5.33+2.73 a 5.33+1.76 a
5% Trap5 11.00+7.50 a 10.67+5.24 a 5.67+1.86 a 10.00+1.73 a 6.33+2.03 a

RPBAE P ER R, FTEEE R AR NG SRR B E 2 R (P<0.05, Dunn's 8 ) o
Data in the table are mean+SE, and followed by different lowercase |etters within the same row indicate significant difference
(P<0.05, Dunn’s test).
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R4 TEAFHEE VRPBRPBELTERER
Table4 Univariatetest of Vespidae population on day 14 in different traps
— —
B T Dzii ¥y . it @;gij
rap no. Sum of squares freedom Mean sgquare Significance squared
1% %fH Comparison  259.667 3 86.556 3.044 0.038 0.160
Trapl s Error 1364.667 48 28.431
28 %f1t Comparison  91.333 4 22.833 0.803 0.529 0.063
Trap2 a9 Error 1364.667 48 28.431
3e %t Comparison  11.733 4 2.933 0.103 0.981 0.009
Trap3 . Error 1 364.667 48 28.431
45 %fH; Comparison  27.333 4 6.833 0.240 0.914 0.020
Trapd 3592 Error 1364.667 48 28.431
58 %f1t Comparison  76.933 4 19.233 0.677 0.612 0.053
Traps5 a9 Error 1364.667 48 28.431

A FAREEAS S0 HA T 75 RO 9 A 2R 00 2L o7 ) T BN o T SE A 0 T i B 0 o~ X {2 T 1 ] Al e e
KR A, K 5 1A,

Each F will test the simple effect of position in each level combination of the other shown effects. These tests are based on
estimable linearly uncorrelated pairwise comparisons between estimated marginal means. The same for Fig. 5.

*5 ARAMEE UXABRHERTEKR
Table5 Univariatetest for wasp population on day 14 at different positions

R P A sy Wy WERT
Trap position Sum of Degree of Mean square F Significance Partial Eta
squares freedom squared
H-DO0.3 X b Comparison 228.400 4 57.100 2.008 0.108 0.143
12 Error 1 364.667 438 28.431
H-D1 Xt Comparison 470.933 4 117.733 4.141 0.006 0.257
%2 Error 1 364.667 48 28.431
L-D0.3 Xttt Comparison 74.400 4 18.600 0.654 0.627 0.052
B2 Error 1 364.667 48 28.431
L-D1 %I Lt Comparison 48.000 4 12.000 0.422 0.792 0.034
17 Error 1 364.667 48 28.431
T-D2 %ttt Comparison 34.917 3 11.639 0.409 0.747 0.025
17 Error 1 364.667 48 28.431

( Non-target insects) . 25 WoR, 1 5iEMaR7E

24 % 3 7 15[ 1
HEGHEAMERRERNSALR 5 14 KA AL B AR R RO A

TESS 14 KNG Ab B2 AT REAS (Bl i R4t
AT, RISHAR AR TN, A — L
1R} Apidae. Ni%Fl Geometridae. LUK/ 1)
AL Pieridae FIMUElL Formicidae. # #EE}
Blattidae, Fi#iF} Calliphoridae “53F4045 R

FHEIERAR R R B TR #2225 (P>0.05) ,
HEoEED (F 3. A) o [l 2% 14 K
H-D1 &b 5 Pl i s b . RO FIURl 45
AR R B, R 1 S A R R R
B BRI = T 3 SiA e, (H8 5 HAb 4 F
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g 15 A 3 H-DO0.3 ;é: 15 B a 15 Trap 1
/_\E« l:lH-Dl. o 025 Trap 2
Xg 10F £1L-D0.3 g 10F 35 Trap 3
— & I L-DI - 2 1 42 Trap 4
I 5 I 1E 5 L a XI55 Trap5
go 8 B9 [, abbbbg
HE olfata 2308 o8 Ao 2Y 48484 28258 449,
1 & Y Y oy VV\/Y ,]{,8 YooY YYYY Y TYYT
5% 0%
o5 -5t Wy -5t
Z _10 | 1 1 Z _10 | 1 1
AL N At B} gk HoAt
Apidae Geometridae Others Apidae Geometridae Others

JE#IAR B B2 Non-target insect taxa

JEHEAR B H1 2K, Non-target insect taxa

B3 £ UXFRMLERFHFALBFHOIFEBRERLYS
Fig. 3 Number of non-target insectstrapped at different positions and trap types on day 14
A. 1 SFHEEA A AL B R AR SE bp B gt s B. H-D1 AL 5 iS5 4 10 R #0Ar B e .
A. Number of non-target insects trapped by trap 1 at different positions;
B. Number of non-target insects trapped by 5 traps at position H-D1.

B ERALE (P>0.05) ; 1 55MeERH
il 19 RO R AR} 25 1 A B R i B A AT
Fioh A PRI A B 2= (P>0.05) (&
3: B) . [, DAARWFSE diiik b i s &
CFF L SA 2RO THE B 3 e 4 Lm ik )N
B, 5 14 REERFRY, ERRRR (LiEE%
Bh L RUERRRSE ) (5 2D TR R R
HHiER R (P<0.05) , %07 5 I - Y%k
Ho (19.33+3.71) K, HaFH IR R o7
Pige ol (1.67+0.33) H

3 itig

T B BRSO BR TR I, OB 2
ik 2 B s VR i (\wilson-
Rankin, 2014) . ABFFEFBOKIERIEE, b
AT 9 d MEA I AR AL AR IS AR
WIS ] A A s, JFAERTRIR , b e
W WTT IR e, T BRI R . 2 I WS KT
FEEE (G0, 69 5 117540 R WA 22( Masciocchi
etal.,, 2023) . AMFFELERB LI, B I
RO B L B T N, SF— 2R B K & I BT
Y RAEASHI AL Z (Burger et al., 2024 ) , Jf:
L6 PR 5 40 25 1407 e A, 2 %o LA 06 7 A A 5
74”7 (Bulgarellaetal., 2022) , MMk

Z WA F A A

MBS K, AWFFERESE T 5 M TR
iR BT . PSR, 1S5 (HE
) SRR ERIERE B O T BRI O A
RIS, 5% b FF i s R ST T RAL, K
IR HEMRE A A 2 B AN [ 5 41l 2 1) 5 175 700 PR AR
RIS A1l 5 R e -5 7 4 ) 00 e S 4% FG S 8 A G
P, ULl RIE AR AR B )T 22 Sl R 9 5175
FR PR BRI 5 22 57 D AN 2 X8 W) B T 280 R 3
SN o TS A B S R0 S A 0 AR A
B URHE &2 35 IERIOGOC AR, RIVHL F B OR sl 5 vt
JEBOR, BASCR M. T 3545, 1
. 25 5 SIEM A I AR EOR, EORAY
H Al RETT SIS, BOX 3 P& 00 W] S 5
RCR . MifeX 3 st , 1 5%
I S R EE fre K, AR el o AR
Ti0h A RpiFdlids, 155 (IR ) 451
Fmi B0, SO, S REGR, HEmRn
L BARRMBURE o G DR DR, B
FIVEREEIEA, S5 S RBL, HHREAA 1
SEAAET, EEMELLEN, RIaHFLE =
B, 3% AT AE-S R B R BOR B X — S5 A
Ko EAFEERE, BARVMELCE 5T 4R
AR FORR S A5 HAT A OGE, (ER
hAERs R, 2 R IR SCBL T 20
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T, XA RS H L By R RCR BT S A < 5
EXE 19 JF 2Bl ( Rojas-Nossa et al., 2023 ),
FE A X B R AR I BE, W UL RS A A
W HE Ik B R AP S A AOR , [RIRAE Pk 75
eI Z N RGA H IR VERN, KT HAET
) — LB A AN . A 5% T e 2% 1 1754 2% A
ARG, REBOTE, M2z E e, il
Tk, HiAHMURsLy, A5
Tl

SEY W 100 m i PR R T e e B, i
e S5 1) e A P B KT AR S A [ S R Y
FEES , WO SCI0 25 SN 32 S50 1 PR B e LY
VTSR, BE— HU AR 1 S A AE AN [l
IR L, S50 R BE B S A 1o m b
ORI AE o EARIIHT BB, B A 0 1 e 5 Hel
SRR AR T L M A T b T 5 1 1
THRCR o M TR A LR T b, R i
FEIST] O S S 1 Br AL K P2 22 15 458
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