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Effect of colours on oviposition preference of the oriental fruit moth, Grapholita

molesta Busck

YANG Xiaofan'?, MA Chunsen’, FAN Fan'?, LIU Yufeng'*>, FENG Na'*, LI Qian"?, WEI Guoshu'*"
1 Agriculture University of Hebei, Baoding 071001, China

2 Biological Control Center of Plant Pests of Hebei, Baoding 071001, China

3 Institute of Plant Protection, Chinese Academy of Agricultural Sciences, Beijing 100193, China

Abstract: The oriental fruit moth (OFM) , Grapholita molesta Busck is one of the major fruit tree pest insects which lay
their eggs on the leaves of peach young shoots. In order to find out the roles of the host colour in oviposition orientation, we
conducted a comparative study to reveal effects of 12 different colours (red, pink, light pink, orange yellow, deep yellow,
light yellow, green, deep green, light green, blue, purple, brown etc) on oviposition preference of adults using the color
cardboard to simulate the host colours outdoors. The results have showed that colour affected the oviposition preference
significantly. OFM preferred to the light yellow and light green laying eggs, with oviposition preferences of 68.9% (white
reference) and 63.8% (black reference) on light yellow cards, 64.1% and 65.5% on light green cards. OFM showed a
certain avoidance to blue and light pink cards, with oviposition preferences of 47.7% and 40.4% on blue cards, 47.2% and
42.7% on light pink cards. and the referance colours can significantly affect the oviposition preference. Colour also affected
the fecundity significantly. whether while or black referance, the eggs spawed on yellow and green cards were much more

than others, especially the deep yellow, deep green and green cards. Colour affected the oviposition preference of 1—7 days
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adults significantly. 2 and 3 days of OFM preferred to the light yellow and light green laying eggs on white reference, with

oviposition preferances of 86.7% and 91.7%. On black reference, 2 day moth preferred light green laying eggs, with

oviposition preferance of 79.7% and 6 day moth preferred light yellow, with oviposition preferance of 74.8%. The study

showed that host colour play an important role in the spawning site selection, and provide bases and references for the

application of colour in the monitoring and prevention and control of egg stage and even further reveals the spawning host

selection mechanism of OFM.

Key Words: Grapholita molesta Busck; colour; oviposition perferance ; day

HUNE U H Grapholitha molesta Busck J& 8538 H
AN IR, PR BN S — b B A0 SR
| i) i | AN L SR 1| P s N P U
SIEL N | AR PO = i - R g D S I Y = [T S
BE AL IR A A MO Tl ARCSRIR S T E
SRSy TR TR AMARUN AR
A I ACE SRR RS | i SR RO AR
AL 2 G R T T S i v o ™ o PR E

ELRE AT A R o B R 5% &
FELH B G i B 358 40 3 ) 2 A Py 465 28, X LR e
A B B B EY R XY BIRES &
T 07 O AT N — ARG e PR A W 72 7E i
PPN R AT REEE o HmEAEM, e E1Y
B FE AR 555 A /N SC M8 Bactrocera  dorsalis
Hendel MfE HUH B P4 8 (0 Bl 4% (0 1 [ 3k0E &5 37
GRLS) R H Mythimna separat Walker Wi 575 5046 (0,
i S s TS Wa V1R | gl RV G G R A= I = S i
g7 IR B O B A 3 T gk B v 1 6 LA
AR SRR A ORAL/NVED B IR TR R
W PR 3R ( F 9% 22 o T 25 R HE R MR
Myers SETERIFFEAN ] A4 397 SR AR B it A0S AL/ N O 1
S HE 7 B i P 5 W) B A0 - 2 T 2 W BE S e
WA 1 7= B A T e (R A G B 32 6 AF L
PRI Z 00 7 B s FE T 45 R DL ARG, BFFE 6
SRR PR 2R 0T B HL 7 B B ¥ T TR R 1Y S, X 4
7N B HUP B AL, T A T AR 1Y JC 3 A6 5 JOyh BB iR
BRREAEZE L, A A S EITSE T 12 MR [HE
B HE T —21 (5 By 20 by R B TR TR T
2R RS RS I KA R X RN B
VEREPERRZ R, LU 8 7R 27 23000 55 H ™ B IR 4T
SRy E] IR 2R S HAE AT

1 #R57EE

1.1 K5k

A VR . AL/ IV R P A MR R 2 A
PRI E Bl 3 R AR Y 4 it 1 7E
N TS A (RXZ-300C, TP VLR (AR T ) PN i 22
¥, RS AR AR A R (26£0.5)C,
FXHRE (70 +10) %, Y6 A1 151 : 9D, 6 B ik Ji
48001x, 4 HALER P , BEICY H 2P0 A %
A,

KRR, 20 e e BB W R
S TRek sk HE B WA 12 PR AR (i
BCEARARAE™)
1.2 ke ® Lorik
121 EdE

TR0 FH R (R 4B 2F 32 B 6 1 7 1, Bl
TR U] Sy 55 FE (] AR A | A0 SR S 4 0 6 A
FAE AR, AR A o A 1 1 6 DR VR AR AR 4T
W REOSRIS T 3 A XEBL BVL Ryar Rk, iR
TR TR ek ke, IR U B EE L oh
PEAT, K — B A | 35 B B 3 6T (@ = 15em, h =
15em) Z543 RWHR 4y , e BUTT o AH [F] 1 A4 - R 4K
3 VR O T B B8 G 50 R B 8 — 2= S5, XoF 7 1Y)
YU A RO RIS G, BN AR
A B —RN—BRI R 5% 5 K FRER , 175 R A
HFEFR, GO RS
122 B HE

AL/ VRO HUEOH e B 5 Sk, B P LAl
BEELN , PR & TR TR N, &K E B
BG4 Bt A= 4R %) 7 Bt I B 403 i AL €8
PEIET , WS 7d, B HES 3k, T
THSAMEE 25 H WAL/ INVE O Ui P2 B e R

http ; //www.ecologica.cn



1134 /L A BT R INE O HU™ IR PR B 2973

PRI AR (%0 ) = BEAH BT R AR L v B R/ (Rl
Pl LRI E+ S e Ry

AN AR RL/INES O B XA [ B € 1) 7 IR e
P GRS ( ACTON SP-2758) il 5E T AN i {1

Y EE) 100 AR (R 1) .
®1 FRABFRMKKER
Table 1 The wavelength range of different colour
it Colour K Wavelength/nm it Colour P Wavelength/nm
2T Red 630 WYL Pink 605
kY Light pink 600 FEHE Orange yellow 590
R Deep yellow 580 R Light yellow 565
4% Green 530 Rk Dark green 525
4k Light green 545 W Blue 475
48 Purple 645 #5 Brown 575
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Fig.1 Oviposition selectivity of Grapholita molesta Busck to different colours on white reference
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Fig.2 Oviposition selectivity of Grapholita molesta Busck to different colours on black reference
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Table 2 Variance analysis of the oviposition selectivity and fecundity of Grapholita molesta Busck in different referance colour

Ib P 75 S R S5 1 B ¥iJ5 P 2K
Treatments Source of variation Sum of the squares df Mean square Significance level
D RvEE Z H % Referance colour 0.0227 1 0.02 3.54 0.0865 *
Oviposition selectivity it Colour 0.1251 11 0.01 1.77
JBE 5 Total variation 0.2183 23
7= Fecundity S 17209.1862 1 17209.19 3.14 0.104
B, Colour 136260.2769 11 12387.30 2.26
JVAE S Total variation 213737.8388 23

* [E 5% KV L 225 B3

3.2 BiEAXTANE H SR INE O Hs e B e R

) 5% )

162 LS [ 23 66,358 0 4R [] 8 B/ N B
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o R E VR, T ORI BE R 5 70.4%
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Table 3 Oviposition selectivity of different days Grapholita molesta Busck to different colour on white reference

i, P2 B % $E 3 The selectivity of oviposition (mean=S.D)/%
Colour 2 Hi%(2d) 3 Hi%(3d) 4 Hi%(4d) 5 Hi#(5d) 6 Hi%(6d) 7 Hi%(7d)
41 81.35+5.62ab 56.60+5.26¢d 63.72+7.94ab 61.08+7.21a 54.50+3.87hcd 64.39+5.12abc
e 36.11+37.58de 47.22+20.97de 46.99+10.01c 46.70£2.42bc 53.23+6.42cd 56.83+3.72¢
Wk 65.00+21.79abed  38.5520.64ef 47.53£1.03¢ 41.56+7.71c¢ 35.27+4.43¢ 32.99+3.20e
Wi 65.56+15.03abed  64.45+3.85hc 68.0126.12ab 64.31+1.24a 65.58+11.36abc 65.62+8.96ab
W 41.76+4.73cd 37.95+8.32¢f 39.95+4.19¢d 40.56+1.24c¢ 53.8427.88bcd 45.00+1.47d
R 86.67+23.09ab 81.15+8.10a 67.08+7.30ab 66.15+5.91a 67.41+1.28ab 70.62+5.12a
Bk 63.89+2.41abcd 62.38+6.75bcd 58.51x1.75b 59.74+2.22a 60.70+0.85abc 58.56+1.27bc
et 72.06+1.10abc 69.61+7.45abc 70.41£5.01a 55.92+4.28ab 58.35+3.55abc 56.72+1.99¢
ek 91.67+14.43a 75.79+9.54ab 61.56+5.46ab 59.65+5.44a 59.27+1.79abc 70.04+2.41a
W 75.43+8.98ab 62.14+2.27bed 48.18+7.17¢ 47.88+11.19bc 43.99+6.95de 41.130.60d
3 8.33x14.43¢ 30.16+2.75f 34.72+2.41d 65.22+9.77a 69.10+16.06a 61.97+3.38bc
] 58.89+8.39bcd 61.27+4.89bcd 59.26+6.41ab 66.32+0.60a 61.67+1.44abc 61.26+5.34hc

A [P BEFIR [ S Bl A A 45 2 (35 (P <10.05)

RS A R @ 2R AN () H g ) 2/
O HUBHR A 7 B e PR RN R E R ([ 4) , 2—T

H
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ek, Hy= Ok BR300 79.7% 64.6% ; 3 H ik
R B 0 VB R (64.7% ) (TR &% (64.2% ) ;4 H RIS
FEL(T7.0%) . F54%(66.8%) X4 (61.0%) ;6.7 H
W5 s B A (i G 1 B TR RN T Ak, HL R O e R
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B INVEL O HOME 858 i V8 T 85 SR B (0 B9 2F
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Table 4 Oviposition selectivity of different days Grapholita molesta Busck to different colour on black reference

B, FEPIEPE# The selectivity of oviposition (mean+S.D)/%

Colour 2 Hit(2d) 3 Hit(3d) 4 Hiy(4d) 5 Hit(5d) 6 Hit(6d) 7 Bt (7d)
4N 31.02+7.90de 27.43+8.11f 77.02+6.82a 58.93+3.09ab 41.03+3.56ef 33.49+2.80ef

et 39.68+5.50de 45.53+£2.32¢d 45.10+1.28ef 41.65+1.38cd 42.55+0.53€f 43.38+1.22¢d

wkn 40.37+2.49d 45.06+1.73cd 43.07+4.59f 31.22+0.86d 46.09+2.00de 44.75+2.29¢d

1% B 28.33+10.41e 37.26+3.49de 44.39+3.63ef
TR 63.44+3.34bc 59.78+1.06ab 60.83+3.05bc
g 54.95+1.90¢ 64.72+3.55a 52.53+1.64cdef
Hak 58.85+3.42bc 52.70+2.44bc 66.81+4.21b
REk 34.28+3.37de 44.37+1.21d 53.57+2.02cde
wak 79.05+7.19a 64.16+2.82a 60.96+3.73bc

3 69.45+4.81ab
% 32.78+7.52de 32.80+10.33ef
g 30.00+8.66de 40.18+0.77de

59.87+3.80ab 55.09£3.05¢d

47.59+0.92def

48.12+13.50def

44.65+1.27bed 32.59+4.02¢g 39.30+1.45de
58.10+0.31ab 58.18+4.32¢ 61.30+£1.57b
52.66+1.09abc 74.81+0.72a 71.62+1.71a
54.44+0.73abc 74.09+9.45ab 64.24+5.80b
54.29+1.07abe 58.04+0.78¢ 61.12+1.84b
64.60+3.58a 67.44+1.81b 66.08+1.80ab
46.45+2.21bed 40.46+4.03ef 41.45+5.06d
41.30£4.22cd 36.32+5.28fg 28.97+4.18f
59.66+28.28ab 51.03+3.63cd 49.46+6.37¢

AR RN [R5 R B R g 4 2R B3 (P<0.05)

x5 AREB#WIENEOCHRBEEMNABRFTIPEFEETESHT

Table 5 Variance analysis of the Oviposition selectivity of different days Grapholita molesta Busck to different colour

b3 75 S R S5 A ¥ I F i E K
Treatments Source of variation Sum of the squares df Mean square Significance level
HEZH H i 0.0864 5 0.0173 1.31 0.2739
White reference B, 0.7313 11 0.0665 5.04

RESeats s 1.5437 71
RS H iy 0.0469 5 0.0094 1.09 0.375
Black reference it 0.6995 11 0.0636 7.40

VRS 1.2190 71
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