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Effects of music on the development and reproduction of
Grapholita molesta (Busck)

WANG Yan-rong, CHENG Wei-ning, LI Yi-ping, WU Jun-xiang

(Key Laboratory of Applied Entomology ,College of Plant Protection , Northwest A&F University ,Yangling . Shaanzi 712100, China)

Abstract: [Objective] To improve rearing techniques for Grapholita molesta (Busck) (Lepidoptera:
Tortricidae) , studies were designed by examining effects of music on the insect’s development and repro-
duction in laboratory. [Method] The experiments were executed among six treatments; 30,60, 90 min of
light music,30,60,90 min of heavy metal music in laboratory. Music was respectively played from 0800
and 15:00 everyday on the basis of designed time in experiment, with no music treatment as the control.
Effects of music on the development and reproduction of G. molesta were evaluated by developmental dura-
tion, survival rate of larvae, weight of pupae,longevity and fecundity of adults and so on. [Result) There
was no significant difference (P>>0. 05) on survival rates of both pre-pupa or pupa between the control and
music treatments. Longevity or fecundity of 30 min of light music was all lower than that of the control.
The developmental duration of larvae treated by any other music was decreased significantly (P<C0.01),
and survival rate of larvae, pupal weight and fecundity increased significantly (P<C0. 01). The life parame-
ters of G. molesta experimental population treated by 90 min of light music or 60 min of heavy metal music
were higher than those of other groups. The innate capacity to increase (r,,) ,net reproductive rate (R,) and
finite rate of increase (1) reached the maximum at 90 min of light music,the mean generation time (T) and

population doubling time (¢) reached the minimum at 90 min of light music. [Conclusion) Certain music

*  [RHIMT  2010-05-06
(e E] AR 8 HEAT L B 35 (200803006)
[FEEHRA] TFHE (1985 —) Lo, i & AL i+, FENFE R AR BFS . E-mail: wangyanrongl111111@163. com
LEfEEZE] AR Q961—) B PTG H 2 4 Rl EENFE RLE AR SE. E-mail:junxw@nwsuaf. edu. cn



168 P Al e MR K AR

5 38 &

treatments have obvious promotion effect on action the development and reproduction of G. molesta and

would be used as a supplement means for improving rearing techniques of G. molesta.
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Table 1 Developmental duration of G. molesta at different music treatments d
A Treament ik i 85 20 s o
ORI I [H] /min Larva Pre-pupa Pupa Larva-adult
Music type Time
BT 30 9.5040.29 abAB 5. 1440, 12 aA 7.02+0.02 bB 21.67+0.31 bB
Light music 60 9.10+0. 08 bBC 4.04+0.02 bB 7.04+0.03 bB 20.1840.09 cC
90 8.36+0.26 cC 4.41+£0.32 bB 7.0440.04 bB 19.81+£0. 24 dC
4R R 30 9.07+0. 04 beBC 5.07+0.04 aA 6.02+0.01 cC 20.1540. 06 cC
Heavy metal music 60 9.05+0. 03 beBC 4.12+0.09 bB 6.07+0.04 cC 19.27+0.15 dC
90 8.3640.30 cC 5.09%0.05 aA 6.06+0.07 cC 19.51+0. 25 dC
*f 8 CK 10.07£0. 31 aA 5.17£0.17 aA 8.07+0.07 aA 23.3140.29 aA

[ B 5 BRI /NG 7 R R 25 5 1 3 (P<T0. 05) AR AN [l K5 7 BE 3 R 25 50 B 3 (P<C0. 01D

NEEE

Note:Data followed by different lowercase letters within the same column are significantly different at 0. 05 level, different capital letters

are significantly different at 0. 01 level. The same as follow.
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Table 2 Survival rate of G. molesta at different music treatments %
A Treament 4 i [ 4 sl s,
ORI I} [A] /min Larva Pre-pupa Pupa Larva-adult
Music type Time
2R 30 45.6045. 66 abA 100. 00£0. 00 aA 98.8541.15 aA 37.7844.55 aA
Light music 60 42.63+5.67 abA 98.4841.52 aA 98.61%1.39 aA 37.2041.10 aA
90 46.9341.02 abA 100. 0040, 00 aA 100. 00=£0. 00 aA 36.1145.30 aA
HEBE R 30 50.97+4.61 abA 100. 00£0. 00 aA 97.7042.30 aA 44,9943, 86 aA
Heavy metal music 60 51.6043.97 aA 100. 00£0. 00 aA 98.89+1.11 aA 43.874+2.94 aA
90 36.40E5.47 bA 100.0040. 00 aA 98.55E1.45 aA 32.214£5.29 aA
X g CK 17.06+2. 66 cB 100. 0040. 00 aA 97.9242.08 aA 14.82+1.85 bB
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Table 3 Adult longevity and fecundity of G. molesta at different music treatments

Kb ¥ Treatment

#1w/d Longevity

LR VAC ALIS

hﬁlﬁc%}%e Egr"r?ig::in Fﬂiﬁ:n%le If\z/lﬁi Fecundity

BE % 30 8.33+0.66 cC 7.67+0.37 dC 3.73+0.13 dE
Light music 60 11.73+0. 33 aAB 9.60=+0. 35 bcAB 29.00+0.61 bB
90 10.07£0. 07 bAB 8.53740.07 cdBC 42,5341.95 aA

B4R R 30 11.8740.27 aA 11.00+0. 70 aA 7.6040.61 cCD
Heavy metal music 60 11.7340. 24 aAB 9.80+0.12 bAB 10.2740.41 cC
90 11.87+0. 18 aA 9.3340.18 beB 9.8740.77 cC

X CK 11.6040. 60 aAB 8.800.00 beBC 4.734+0. 24 dDE
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Fig. 1 Pupal weight of G. molesta at different music treatments

LM30,1.M60,1.M90. Represent the treatments of light music 30 min,light music 60 min,light music 90 min, respectively; HM30,
HM60, HM90. Represent the treatments of heavy metal music 30 min,heavy metal music 60 min,heavy metal music 90 min,
respectively. Different lowercase letters above the bars represent significant difference at 0. 05 level,

different capital letters mean significantly different at 0. 01 level

2.5 BRLEXFNIROCAIEMBEGSHE R RAEA R LB R 2257 A 135 (P>0.05),

A1)

M 4 Al LUE B RS AU
DAY B2 184 K 23 i A P ) 1) SEE T 3 KL LR AR 90
min ZbBEEE KL K 0.093 1, £ B R 5K 90 min 4b B
T2 ST 0 R R 00 1 T BB AR K5 S e A R 1
ARV 1 52 Bl Ab BRI B) Y 4 4T 4 KL 3R AR 90
min 203 THAQ (B 3 11, 95, 4 i 2 K T HiAlh
A0 35 Fh RS B 1R LR AR 90 min Zh PRI,
&8 AR UL 60 min &b 3 H ) AR g 2 (R R APy
TG A AR g I H A A0 A I (R] L 60 min Ab B A
B AR I U B 2R 90 min &b B ek,
26.65 d;H 4 )@ 5 %k 60 min AbFEYR Z . H 27,07 d,

3 shig i

A 5T 45 SR e WL 35 SR A B B /N B0 L A
KE® A MAEA DRI EM. 76450
6 A AR AL B AN R AR A B 2 T B Ak B T (]
MY SIE K, 3 B A K A AR B 0 A A A W
SR P B B (H R T 4 )8 B AR AL B D OR [A AR S R F
7 300 1) 5% i A 8 5 A 3 SR AR BEOR R] L L 60 min b B
(85 48 . X 5 Anonymous™* ¢ I ) ¥ 4R 7T $2 = X
BHORIM T4 R W SR BN T 5
b, AT R e 2 A T A A R 4 R LN 0 B
A % T AR Lk B 1 e SRR



%12 TR A5 AR BN A K R TR B 5 171
x4 AEERLETRNEOHIBMBENEGSH
Table 4 Life parameters of G. molesta at different music treatments
Qb Treat t . o \ ) N
SRR AHEE PWERAM/A O WBMKER  RRBKE B/
B AR ; min R T . N
Music type Time ! ! !
7R 30 0.93 ¢G 31.57 dD —0.002 2 gG 1.00 aA —
Light music 60 7.25 bB 33.68 bB 0.058 8 bB 1.06 aA 11.78 ¢E
90 11.95 aA 26.65 gG 0.093 1 aA 1.10 aA 7.45 {F
EIgy 30 1.90 eE 28.87 ¢E 0.022 2 eE 1.02 aA 31.18 bB
Heavy metal music 60 2.58 cC 27.07 {F 0.035 1 cC 1.04 aA 19.77 dD
90 2.48 dD 31.97 cC 0.028 5 dD 1.03 aA 24.36 cC
X CK 1. 18 fF 35.56 aA 0.004 7 {F 1.00 aA 146. 44 aA
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