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Halyomorpha halys behaviors and their applicationfor control

L1 Xin',YIN Xiang-yu' ,MA Li* LIU Yarrhong® ,FU Jie" L IU Xiao-fen'
(Collegeof Plant Protection, Northwest A & F University, Yangling, Shaanxi 712100, China;
2 Plant Protection Department of Shaanxi Province, Xi’ an, Shaanxi 710003, China)

Abgract : Halyomorpha halys was a chief fruit pest in orchard ,s0 its behaviors and utilizing for con-
trol were studied by combining field investigation and experiment. The results show that after 12 hours
hungry treatment ,the imagoes show senstive reaction to food after hibernation. Antennas are the major or-
gans to sensefood and vison works within 10cm to food. Imagoes are significantly selective to food. Peach,
pear ,and apple are their favorite. Selecting eating place ,fixing postion ,piercing into food ,taking in food,
finishing eating and taking leaves are their major eating behaviors. The behavior of Halyomorpha halysin
terms of eating ,crawling and flying varies with the weather temperature. When temperatureis above 25 ,
its behavior is swift ,and the antenna angle shows positive correlation with temperature ,and the angle varis
within 45° - 150° with temperature ranging from 5 to 35 . When below 23 ,anabioss appears and
deepens with the decrease of temperature. Sudden disturbance from noise or light causes anabiossin the
form of dropping down. The depthsof anabios s are associated with then temperature and di sturbance pow-
er. Field tests showed that at suitable temperature (<21 ) with appropriate period of time,stick beating
can lead Halyomorpha halys to anabios s and dropping to the ground ,followed by spraying pesticides,
which would be safe and the dose per plant will reduce 88. 4 %.
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Table 1 Performing difference of Halyomorpha halys imago to different host young caudex
Host |/ Pests number on average Host / Pests number on average
Peach 8.1+0.26 aA Apple 2.4+0.61dB
Pear 7.0%0.31 abA Wal nut 2.4+0.61dB
Apricot 6.2+0.33 bcA Chinese gooseberry 0.5+0.09 eB
Plum 5.5+0.28 cA CK 0.6+0.12 deB
: (P<0.01); (P<0.05)
Note: Different small lettersindicate greatly sgnificant differences( P<0.01) ; different capital lettersindicate sgnificant differences( P <
0.05) .
2 4
Table 2 Selective comparison of Halyomorpha halys to four hosts
Type of food Peach Pear Apricot Apple
Tender twigs 21.1+1.09 a 18.0+2.02 a 15.2+1.96 a 8.3+1.13 a
Young fruit 28.6+0.81c 13.5+1.20c 7.4+0.56d 14.4+0.92 c
Juice of young fruit 28.4+1.64c 15.7+£1.36 b 12.2+0.88 b 10.3+1.01 b
Total 78.1+2.11 47.2+1.75 34.8+1.42 33.0+1.34
(P<0.05)

Note: Different small lettersin the same column indicate the difference in vertical dimenson(L SD,P<0.05)
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3
Fg.3 Independent behavioral reactions of eyes and antenna of Halyomorpha halys to food
- /cm +
Bug - food Complete closure Complete close Removal of Removal of antenna
h L Total
distance of antenna of eyes antenna plus blinding eyes
5 6.6+0.9a 9.5+0.3a 3.2+1.0a 2.6x1.0a 21.9
10 6.2+1.1a 8.3+0.8b 1.2+0.9b 2.3+0.7a 18.0
15 2.1+1.8c 4,1+1.0d 1.4+1.5b 1.5£1.3b 9.1
30 1.3+0.8d 3.3+x0.7d 2.0+x1.7b 1.6+1.5b 8.2

4

Table 4 Behavior change of mature hal yomorpha halys with gradual decrease of temperature

/

/

/(°) (mm s°1) )
Temp Angle of antennae Crawling Others Behavior property
) ) , 1 6s,
35 145+1.23 32+1.63 Cleaning antennae, feeding, and Piercing and sucking host about 1 to 6 sec. chk
short flying crawling;flying now and then.
More flying , )
30 110+1.60 23+2.75 due to di sturbance feeding Steady crawling; antennae cleaning less seen
, 1 3 min,
, , Creeping, fly- D|str| buted among twigs,
25 95+0.86 15+1.14 ing, feeding feeding up to 1 to 3 min. ;occasonally cleaning anten-
nae [forcef ully flying and creeping
23 80+2.01 9+1.9 - ﬂ' i dstu%:p'”g -feed: Anabiosis appears but not static; more males
9.1ying feeding ,some femal es cleaning mout hpart
. Creening feed- ; Anabios s
20 75+1.01 8+1.22 eeping., but not statlc more malesfeedlng some females clean-
ing flylng if disturbed ing mouthpart
Creeping ; drop- ! 20 70s;
17 70+0.96 7+1.66 71 10 around b d‘f:tpurgancep Anabiosis evident for 20 to 70 Sec. no feeding:
pingto g Y population distributed among the twigs of crown
Antennae . 55% ; Anabioss if dis
15 70+2.66 3x1.54 moving up and down turbed ;55 % of them static;some dight movement
13 67+3 11 0+0.33 ' Antennae ' , 40 % Magjority static ,40 % of them
moving up and down dight movement
0, 0, -
10 64+1.56 3+1.01 Creeping ing more with femt\lsef ' Over 45 % creep
9 60+1.12 1+1.24 difficult creeping down movement time and the’:”te””ae shaking , up and
10 % , ) ;
. . No more than 10 % shaking occasonaly ,
8 52x3.21 0 An intention to creep front feet dowly lying down ,an intention to creep;an-
tennae moving up and down
7 50+1.98 0 Static Sight trace of body movement
5 45+0.99 0 Satic ing , Satic with antennae dight sha
2.4.2 2.5
, 2.5.1 ,
>21 ,>25 ) ,
, , , (P<0.05) , 1
3 10 m; 60cm ;

(t=4.750, P<0.05) ,
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Table5 Comparison of dropping effects of mature halyomorpha halys by different
disturbing methods at lower temperatures( <21 )

/ / t

Period of time Treat ment Total amount Average amount of atree Sig. (2- tailed)
Stick beating 63 2.03+1.69 " 0.621
Firework 58 1.93+1.50" 0.414
Morning Gong sounding 57 1.90+1.48 " 0.492
CK 61 2.26+1.76
Stick beating 40 1.41+1.08" " 0.573
) Light flash 25 0.86+0.91° 0.130
Evening .
Firework 39 1.34+1.11 0.805
CK 36 1.27+1.03
R CK (P<0.01) ;* CK (P<0.05)
Note: * * indicates greatly sgnificant difference compared witn CK; * indicates sgnificant difference compared witn CK.
30 35 , 3
2.6.2 , <
21, ,
) 2 30 1
L + L
, 100 %, ,
, <21 , ;
1 1 12 h y
88.4%, (P<0.01) , )

10 cm



10

145

6
, 33 mm/ s 0 mm/s;
23 , 19
, 5 3 , 150° 45° 25
(<21 ) ,
" , 88.4 %,
]

[2]

(3]

[4]

[5]

[6]

(71

(8l
(9]

[10]

[11]

[J]. ,1997 ,20(2) :12-17.

, , . [J1.
,1996 ,11(S1) :230-234.

, . [M].2
,1990:114.

Hoebeke E R,Carter M E. Halyomorpha halys (Stal) (Het-
eroptera: Pentatomidae) : a polyphagous plant pest from Asa
newly detected in North America[ C]// Entomological Society
of Washington. Washington (USA) :[s.n.] ,2003:225237.
Nielsen A ,Hamilton G C,Matadha D. Distributional survey of
Halyomor pha halys in New Jersey and a study of their devel-
opmental rates at varying temperatures|[ C]// Entomological
Society of America 2004 Annual Meeting. Salt Lake Gty ,UT
(USA) :[s.n.],2004:14-17.
Bernon G.Biology of Halyomorpha halys,[ EB/ OL]. (20048
15) [ 2006-1-28] . http/ / northeastipm. org/ bmsb. com.
Funayama K. Importance of applefruits asfood for the brown-
marmorated stink bug, Halyomor pha halys (Sta) (Heterop-
tera: Pentatomidae) [J]. Applied Entomology and Zoology.
2004 ,39:617-623.

[J1. ,1988(4) :96-101.
[J1. ,1990(6) :
22-23.
[J1.
,1988(10) :29-31.
! : [J1. ,2000

(2) :152-158.



