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Trapping effects of different color sticky cards and sex pheromone traps

on Apolygus lucorum in jujube orchards

WANG Hui, FANG Tonghui, XUE Honggui, WANG Xinpu
(School of Agriculture, Ningxia University, Yinchuan 750021, Ningxia, China)

Abstract: [Objectiveldpolygus lucorum Meyer-Diir (Hemiptera: Miridae ) is the main pest of cotton in
the past, but it has gradually transferred to other crops in recent years. ‘ Lingwu Jujube’ is an excellent
fresh- eating jujube with local characteristics in Ningxia. With the annual increase of cultivation area
and the change of modern management mode, the damage area caused by 4. lucorum is gradually ex-
panding, and the damage degree is increasing rapidly. At present, chemical control is the main measure
to control A. lucorum in jujube orchards, but it is difficult to control its population by chemical control
alone because of its strong diffusivity, serious overlap of generations and quick action. Therefore, it is
particularly urgent to adopt other green prevention and control measures. As an effective physical
means of pest control and population monitoring, sticky cards have the advantages of simplicity, friend-
ly environment and high efficiency. At present, it has been widely used in greenhouses to control
aphids, whiteflies, thrips and other pests. Insect sex pheromone trap is used based on the principle of
synthetic sex pheromone to attract the opposite sex insect. It has the characteristics of high specificity,
high sensitivity and no harm to natural enemies. Recently, most of the studies on the trapping of A. luco-
rum by sticky cards mainly focus on cotton, grape, corn, sunflower and other economic crops. And stud-
ies on jujube orchards have not been reported. Therefore, the objective of this study was to determine
the temporal dynamics of the damage caused by A. lucorum in Ningxia, to evaluate the trapping effect
of four-color sticky cards on orientation and field blocks of A. /ucorum in jujube orchards, and to pro-
vide a scientific basis for comprehensive prevention of A. lucorum in the actual production. [Methods]

Four types of sticky cards with different colors (green, yellow, blue, black) were compared in different
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direction (east, south, west, north and central) and different field (block A and B) of jujube orchards dur-
ing late June to early October in 2017. There were three replications for each color treatment, and a total
of 120 sticky cards were hung in two sample plots. The sticky cards were arranged randomly on the
branches of jujube trees with sparse leaves. The sticky cards were hung 2-2.5 m above ground and the
interval between the cards was 6 m apart, and the trapped insects were checked once in every 3 days
and the sticky cards were replaced once in 10 days. The sex pheromone traps were used to investigate
the temporal dynamics of the A. lucorum. Seventy-five sex pheromone traps were evenly suspended on
a chessboard in 1 hm’ jujube field. Sex traps were suspended on the branches of jujube trees with sparse
leaves. The height of the traps was 2-2.5 m. The traps were investigated every 3 days and the collecting
insect barrels were replaced every 10 days. [Results]1 The trapped insect numbers on green and yellow
sticky cards in plot A (F=19.62, p = 0.0005) and plot B (F=19.62, p = 0.000 5) were higher than that on
blue and black cards, and there was no significant difference between the green and yellow cards. The
yellow (F=4.97, p = 0.018 2) and green (F=9.19, p = 0.002 2) cards attracted more insects than blue and
black ones in any direction. The variation trend of the number of trapped insects by sticky cards and sex
pheromone traps was basically the same. The most numbers of 4. lucorum were trapped in the late June
and early October, and only a few were trapped in late July and August. The number of insects trapped
in the central area was more than that at the edge of the field. [ConclusionIMulti-way ANOVA analysis
showed that trapped numbers of A. lucorum were significantly influenced by the different color (p <
0.000 1), direction (p < 0.000 1) and field (»p = 0.004 3), and there was a significant interaction between
color and direction of sticky cards, but there was no significant interaction between field and color and
direction. The sticky cards and sex pheromone traps were simple, environment- friendly and efficient
tools for controlling A. lucorum, which were worthy to apply widely. Therefore, the following points
should be paid attention to in the control of A. lucorum in jujube orchards. Early summer and early au-
tumn in Ningxia region are the critical period for 4. lucorum to damage jujube orchards. Green and yel-
low are the best color boards for controlling A. lucorum. When sticky cards are used, it is necessary to
arrange the appropriate color, reasonable density, and suitable time according to the type of field vegeta-
tion, microclimate and surrounding non-crop habitat.
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X% B Sample plot B
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I A:F=19.62,p = 0.000 5: A58 B: F=33.37,p < 0.000 1.

Note: Sample plot A: F=19.62,p = 0.000 5;Sample plot B: F=33.37,p < 0.000 1.
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Fig. 2 The time variation trend for trapping effects of the different color sticky cards

Bk A5 A i R E AR ECON R, 7.8 T A
FHHREND,9 A TS R E WD, R R TR
Al TR B 45T 7.8.9 A A LERE KR
A

W1 hm? (15 AN E D, 75 A7 A 10 HUiE
Gt R, AR 03 PR 155 75 15 4 s 0k 4 [l 41 5 s 1
BEMRAF 3,5 666.7 m* B ETE26 H (9 H

EDZE 98 (6 A Tz, HoA b 3A 5 0kk dubk 7 &
ERAFFEAMF , WRILH PR 2, o a7 124k
@, 6 H NALV1I0 A FRERERESTH
M el B, 7 A 8 A E9 H iR EERTH
A 5 18] (F=89.42,p < 0.000 1), 41,8  F & & &
T N ] B P R R AT e 5 5 (RS R RO B
AKX,

140 -
s 120 -
Z
£ 100
2
% E 80 |
i 8
H § 60 -
2
s 40 -
=
= 20 |
0 L L L L L L L |
6 AT THEM 7THATH 8ALf 8ATH 9HAEM 9ATFH 10A LA
Late Jun.  Early Jul.  LateJul. Early Aug. Late Aug. Early Sept. Late Sept. Early Oct.
H 43 Month
B3 MEERFHENEAEFZERHFENRIMNETK

Fig. 3 The time variation trend for trapping effects of the pheromone traps



652 xOOMW

% 3R 36 %

23 AEAMEZHBRIFELR

HTE| AN ] 7 1 B A 7] € R B 15 4 AR
ANTECEL 4D, G 60 R0 3 G0kl HOAR 78 AN [R) 5 67 75 HL i
ZREE BOEARTAEREERARE . H
Hh, SRRl HUORR 7E & [l RS R R 2 T Ay
L (F=4.97,p=0.018 2), H H A 75 {7 8] G &5 3% % 575
TR HUBR ZE S dU R 2 T A T (F=
9.19, p = 0.002 2D, £ Jb 30 & 3 /> F HoAh 77 67, 76 4R
P~ P 0 S P FLAE )2 S AN S 3 s R R U A R
WAEREREZ TIE, S HM M EREER.

58 A Sample plot A

S

HUE/ Gk

The amount of insects/(No. - card

¥ South

PR e g AR WY, £ A el A B b, S (N 3
CR IR AROE R S B I RO i i, Hog o T4l v )
Ar B xRS R AR B B 5 2 T 1
Al 57 B 5 T O B R 2t v S 1 2 S R R MR B
K, X AT e 5 R i AR B A B AT O, ARt AR T A D
BREN SR, N2 6 m 98 (KK e % , w9 14 A0
IR NL) 4 m ST /INES 8] 2 RE A 51K RE B
LIRSS, PRt AT o () A A R B A T-30
{DISSRERA N
24 HHRWHER. B . ANENREYNNEE

O % Yellow [0 Blue a a
[ 4t Green Black {_
ab
a
76 West Jt North 1 Centre

AN 5 4 Different sites
P AR R € 25 A B BN IRV E - BER0R p < 0.05 K27 3 .
Different lower-case letters at the top of the same color bar show significant difference in p < 0.05 level.
B4 FREAMESHEH ARG EDREHIFEUAR
Fig. 4 Trapping effects of the different direction on Apolygus lucorum

L3 B A

Xof b OB B €A | 43 AT AL N 43 AT RE b 3 kR 3R
18 R BRI S e R - 14T 3 TR R AN R K16 7
ZENT (R 2. GEREBW, ARG A F 7 AL AA
[ B 1 50 4 5 I 5 B RMUIR 1 AR B AR R 2 (F=
28.52,p < 0.000 1), 7E 4 B AE, J5 fr < 2 B A
F ORI R U B 2ok AR R AN A A A
E LIPS SR JRFE S E S =g s & 5 R AN o

F2 MBS LSRR YR AT

Table 2 The factorial analysis of sticky cards color,
direction and field

KI5 Source df F P

Jj 4 Direction 4 17.92 <0.000 1
FEH Sample plot 1 8.65 0.004 3
it Color 3 317.14  <0.000 1
T3 5L x ¥l DirectionxSample plot 4 1.65 0.170 1
J7 i x i {4 Directionx Color 12 3.90 0.000 1
FEHL> i {5 Sample plotxColor 3 2.03 0.116 8
T7 LA < £ 12 1.75 0.0712

DirectionxSample plotxColor

Hox G EAE BN AN B fE =R B AR, J5 i x
P Ml < Bt B RN AN 3, DR A BE L D9 AN TR
P 55 0Rs ORI 23 A7 75 B K 22 AR R X4 i
(175 B R RAT RN

30w

AR 5 5 SR 2% B o € R0 B €00k HUBR T TS B4R 2K
SE T, 2 E WEA) T2k ERl UAR T e S R e R R
Del LB P10 A7 G, R I L SR S B A el B AR )2
DR, 5 n] T 3 RGBT R 2 T 4R S I
HOVE B IS TA) B rh A 45 6, T 65 B IS 435 T 3 i
EIbSk: R N G S 4 e TN S T
FURBHE S 5 REEF AL XS
BT S M PR A OC, A A AR I 3 E U
Lygus pratensis 18k [7e] 5 %5 ¥y 21 €8 1 5 35 9 T 3L
e, i R AL E g B 2 TR R
@ PEIE %] S Frankliniella occidentalis % H 15



EOME S ANRISUERS BUB I LT 2% 0 AL 4% IR I 5 SR ROR 653

551
MEE e EFEarEERTHFAR
%[2010

AR € AN R 7 AL AN [T 2 36 45 15 0 75 B AL
R, PO R R ORI E 25 45 I
S A [5G 5 At S 5 R AR 1 s e 5
Mo RAE D) R RS S o W YT A
I AR YA 5 B b B 3550 i A B B D A
YA 5 T3 X 5 B AR IR 52 W0 5 AN [R) 7 A ) A
JE MR AR S5 0% AT 9T o A e o A R S
Z T HAMTT AL, X 55 E S5 Blackmer S5 (1}
FEEE RAE AL SR [F], 7] RE H1 T AT 70 o A A AR
SRR B 28 AN T IR LB e H i
R T B IR .

SRS R N EEEAR 5 F A R R
L5 e e i = P 1 i YR R = R S R e ]
AR, AHIT FE N PR T A AR K A A5 R S
il OB (¥ 1 25 25 SRAH B, Ak AT DA SR RS HUk
XA el o iV SR RUR AL EE . PTBUE AN ]
P RS HR 5  l AR T ER A R IR 6 R )
10 A EA dUR i %, JLAb I g, X B 5 £
TN S5 R I TE 285 SR — B, S 5 U S 1 8 R S
5 AR RO L A A A SR, R 52 35 1A A
AT WSS EE NG E R G, 55 5
12006 F IEAE AW 4 28 ViorE AE B B RS
.5 5 AE T 5 AR Y & D e
L3 AR EARERY, HEF5, HitE
TR SEAh, A O R A 0 Ak Y
PRI A QL T A A% R R 4 i O
MEZFE RS, 54, P AR A SRR, 6 A
T8 H B9 A TN 10 A AR ek R
ERCRBLS , FAt 18] 9 38 0 5 i (iR SRR 52
AN AR EE AN [F] Dy T I, RIS 5 i A ) A
ANRIB I AR R PE AR, G/ Bl 2 F A 2
P b £ 5 5 M0 R VT R HUBROGS 4 5 W 1) 7 4R 2
R

3o X R HUORCE € g A 5 R A T B 23 i T
K 5 A5 B ELAE RN B 2 AT ARG BURCAS [
555 P ) mAN [R]85 5 A TR PR 52 LA P x4
BIEFEICRA BE W . AR T7 A% 5k Utk
HIFE R R ], St 5 MR s R L B o B 2 R
AR, O SEORN IR F R EER B,
AL 2 /D T R AR L AT R R AR R A A TR R R

A2 MRAE D9 A S W TR) RO B 3R 15 4 AR 85
B, 0] 2 i BT AN AT I A A SRR B T AL
R3S A 5 BT A S B A 7 Hh AR 3 W] £E T B4
2 FRAE P B B M E kG A, R B AR 2 A A8 ]
ORI BEAN, I 5 T L €5 18] G S 2 FLAE 2
IS 5 D] E S s B A 2 R BB RT3 AN 25 S A
X5 HLR R

LE A, R BB A B R T A i ) AR A
ST 5, e s B e L P RGBT 4R 3
A RE IR I/ B P IR IR 7T, AT B
il Rl SR 4 T R L B A T R LR TR SR
o e, WHAUIE R BUVEAS B2 4 20 T RS
DR 1 P T v G O G UGS SR I R i 4R
B 7ORERE Ry, n2r AR 0, £ I | R 4 IX L
RS B A A | rh L AR A S A AN B R S AT £ 15
LR ORI R BT R IR T

4 4w

il HAR S 2 O I AR SR AR VER IR R R
VIR J7 3 B R ARHE T A o AE Sk brAE ~
rHER T A S I I 7 VA ROE R DUR LR T E M
X E S5HIHK R 4% 5 i 1 T 2 el 1) BRI 5 £
TR BB B 45 R 5 e ) e A U s ) R ORG HUAR
By 425 INF 55 AL 4 FH AR A S Y, /NS S A L AR R
AR, A B M A B R S KR
HAR .

S E L #k References:

[1] LUY H,QIU F, FENG H Q, LI H B, YANG Z C, WYCK-
HUYS K A G, WU K M. Species composition and seasonal
abundance of pestiferous plant bugs (Hemiptera: Miridae) on Bt
Cotton in China[J]. Crop Protection,2008,27(3): 465-472.

[21 R . R X 2 i 10 R 2R LR L 6 i E 5 (D).
R REACERE,2010.

LIU Tao. Studies on occurrence and control measures of Lygus
lucorum Meyer in jujube in Tianjin region[D]. Tianjin: Tianjin
Agricultural College,2010.

[3]  ERSHE, H RO, Rk RO R WS AR ERGE I

f& 5 5 A FAR U 4R AR (0 R[], R 3R, 2010,37(4)
359-364.
WEI Shuyan, XIAO Liubin, TAN Yongan, ZHAO Hongxia, BAI
Lixin. Changes of physiological indices of host plants infested
by Lygus lucorum Meyer-Diir (Hemiptera: Miridae) [J]. Journal
of Plant Protection,2010,37(4): 359-364.

[4] S HLTIXO0, TR MU . 45 e F 54 Bk Rk i &
W A SRR R bR AR AR 0], T R AL R, 2012,45(22)
4627-4634.

GAO Yong, MEN Xingyuan, YU Yi, ZHOU Hongxu. Changes



654 xOOMW

i

[ F364

[3]

(6]

(7]

(8]

9]

[10]

[11]

[12]

[13]

[14]

of physiological indexes of jujube, peach, cherry and grape
leaves damaged by Apolygus lucorum in Northern China[J]. Sci-
entia Agricultura Sinica,2012,45(22): 4627-4634.

Vil 0, S AL . AR AL E AR R LB IR M]. B G JE R
#,2008.

LU Yanhui, WU Kongming. The cotton mirids and its control
[M]. Beijing: Golden Shield Press,2008.

O KL LA, M, TR, B S Bl G R SRR LW
TR R ol R A 2B B 285 5 P 175 7R 55 Al ) M R [0,
F B d1 24,2017, 54(6) :971-977.

GAO Chenglong, DU Kaiming, WANG Shengmei, ZHANG Lian-
sheng, MA Yunbo, LU Pengfei, LUO Youqing. Population dy-
namics of Eogystia hippophaecolus in Liaoning province[J].
Chinese Journal of Applied Entomology,2017,54(6): 971-977.
TS ARs], RER JURAE L NIRRT JON Rz it 2=
FE[1]. R, 2005,42(5) :532-533.

FU Jianwei, XU Dunming, WU Wei, You Minsheng. Preference
of different vegetable insect pests to color[J]. Entomological
Knowledge,2005,42(5): 532-533.

HODDLEA M S, ROBINSONA L, MORGANB D. Attraction
of thrips (Thysanoptera: Thripidae and Aeolothripidae) to col-
ored sticky cards in a California avocado orchard[J]. Crop Pro-
tection,2002,21(5): 383-388.

HUNGG E R0 MBS WRORE , 28 50, T AT L i B AN )
R BB B AN TR A T ol OB PR [T, pE AR RO 2241
2011,2009):190-193.

HU Xiaomin, WANG Yunhu, LIN Xinghua, CHEN Taichun, AN
Derong, LEI Zhongren. Preference of aphids to different color
sticky cards and different wavelengths of yellow sticky boards
[J]. Acta Agriculturaec Boreali- occidentalis Sinica, 2011, 20(9):
190-193.

WU K M, LU Y H,FENG H Q,JIANG Y Y, ZHAO J Z. Sup-
pression of cotton bollworm in multiple crops in China in areas
with Bt toxin- containing cotton[J]. Science, 2008, 321(5896):
1676-1678.

FUFHE, AT, FRH L T1%T0 AN FBERS ARA H 2E
I | R U R R A I ) 5 SR OR [T]. A £GP 24, 2016,
43(5):713-721.

SONG Haiyan, LI Lili, WANG Fengyue, MEN Xingyuan. Trap-
ping effects of different colored sticky cards to mirids Apolygus
lucorum , Adelphocoris suturalis and Trigonotylus ruficonis in
cotton fields[J]. Journal of Plant Protection, 2016, 43(5): 713-
721.

SR . AN 5 0 € Rl AR 5 Al 4 R 0 BR[0T SR
2016(6):10-12.

ZHU Lina. Trapping effects of the different color sticky cards on
Apolygus lucorum[J]. Hebei Fruits,2016(6): 10-12.

ENII T, X2 AT B, T AN [k O
7 bl 2% R I SR ACR D] A 2431, 2014,31(2) £ 288-291.
WANG Lili, WANG Hongtao, LIU Xueqin, REN Aimei, WANG
Yingzi. Attractive effect of the different color sticky traps on
Apolygus lucorum in vineyard[J]. Journal of Fruit Science,
2014,31(2): 288-291.

15 75, R N T, AR ERAT Yo i, E o RL S By
VA AL 4 T e S LR AR A D], A R A, 2009(5) £ 48-
53.

GAO Xiumei, LIU Tao, TIAN Xiaowei, LI Yuehong, FAN Hui-
xian, WANG Ruixi. Effect of agriculture and physical control of
Apolygus lucorum and its natural enemies in Ziziphus jujube[J].
China Fruits,2009(5): 48-53.

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

YRR A, o B R, W 2 AR . ¢ o P AL O PR ) 3 SRR (D). 2
i R HL 3241, 2012,49(3) : 601-604.

GENG Huihui, LU Yanhui, YANG Yizhong. Activity of adult
Apolygus lucorum in cotton fields[J]. Chinese Journal of Ap-
plied Entomology,2012,49(3): 601-604.

KU, RVHE 2, T8, Ml 3, AR SO BT 55, R 78 R
AL AR B3 B ¥ o R F 5T (0], T AE MR 5T, 2007, 22
(3):294-298.

LIU Ping, LIU Xinyun. FENG Xinglong. YANG Jinyu. ZHOU
Junyi. CHU Xinfang. LIU Mengjun. Study on application of
sticky cards on insect control in Ziziphus jujuba Mill[J]. Heibei
Journal of Forestry and Orchard Research,2007,22(3): 294-298.
GEJR R SOOR MR TR AR, R0, 58 T A A A5 Hedont
2 AR RLAR B AU AR AE O], T AR AE  2012,39(5)
10-14.

LIANG Qifu, GUO Tiane, ZHANG Zhengqun, JI Jing, LIU
Feng, MU Wei. Evaluation of color traps for Monitoring Lygus
Lucorum Meyer-Diir and other non-target insects[J]. China Cot-
ton,2012,39(5): 10-14.

LEGRAND A, LOS L. Visual responses of Lygus lineolaris and
Lygocoris spp. (Hemiptera: Miridae) on peaches[J]. Florida En-
tomologist,2003,86(4): 424-428.

BLACKMER J L, BYERS J A, RODRIGUEZ-SAONA C. Eval-
uation of color traps for monitoring Lygus spp.: design, place-
ment, height, time of day,and non-target effects[J]. Crop Protec-
tion,2008,27(2): 171-181.

W, B R, IR CORBE | IEE D R 5T W
HEPEIR SRR 5% R ). W R 2012,38(4) :27-32.
CAO Yu, ZHI Junrui, CONG Chunlei, Song Qiongzhang. Rela-
tionships between host plant selection of Frankliniella occiden-
talis and physical characteristics and secondary plant com-
pounds of host foliage[J]. Plant Protection,2012,38(4): 27-32.
SR R KRB, T R, BRE AR AE
I R R S s P B [T). ol [ AR MO L, 2016,35(3)
38-41.

MA Xingli, SONG Hongwei, ZHANG Zhen, LU Shaohui, YUAN
Guojun, MA Junqing. Occurrence regularity and biological man-
agement technology of Apolygus lucorum in jujube-growing ar-
ea in Henan[J]. Forest Pest and Disease,2016,35(3): 38-41.
EARTE, Fh AR N T A S R A O 0 23 A R R
BT T[], VG LR MAFBOR 2 2 4 CE AR R 20D, 2011, 39
(6):148-158.

WANG Zhenliang, HAN Huizhi, LIU Mengjun. Distribution and
hatching of overwintering eggs of Lygus lucorum Meyer- Dii
(Hemiptera: Miridae)[J]. Journal of Northwest A&F University
(Natural Science Edition),2011,39(6): 148-158.

O KOk, MR T R, TR R AR E R
s ) A 4 B SR A G B VAT b I AR A RO R 2015,
23(1):9-19.

DAI Piaopiao, ZHANG Xuzhu, XIAO Chenzi, ZHANG Xin,
YU Zhenrong, LIU Yunhui. Habitat management and plant con-
figuration for biological pest control in agricultural landscapes
[J]. Chinese Journal of Eco-Agriculture,2015,23(1): 9-19.

BB BACTS Wk, e, D5 IS0, KRR T AN IR B AR R B
7 2 AR AR TR 5 B ROR[T]. SRR 5241, 2018, 35(5)) : 596-
601.

ZHAO Zheng, XIA Changxiu, YAO Zhichao, YAN Xiang,
FANG Yiwen, ZHANG Hongyu. The effects of different colors
and different hanging modes for trapping Asian citrus psyllid[J].
Journal of Fruit Science,2018,35(5): 596-601.



