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Effect of Lindera glauca and its volatiles on the oviposition
preferences of the potato tuber moth, Phthorimaea operculella
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Abstract [Objectives] To determine whether Lindera glauca (Sieb. Zuce) BL can repel oviposition by Phthorimaea
operculella. [Methods] The effects of different parts of L. glauca; intact fruit, damaged fruit, roots, and concentrations of
hexane extracts from damaged fruit from 0.25 to 4.0 gE/mL, on the oviposition preferences of P. operculella were tested under
laboratory conditions. The repellent effect of damaged fruit was also tested in storage. The effects of four volatiles (citral,
linalool, geraniol,X-phellandrene) at concentrations from 0.00075 to 0.012 g/L on the oviposition preferences of P. operculella
were also tested in the laboratory. [Results] Although intact fruit, damaged fruit and roots could all repel oviposition, the
oviposition deterrence percentage (ODP) achieved by damaged fruit was higher than that achieved by intact fruit or roots; 20 g
of broken fruit had an ODP of 93.7%. The repellent activity of hexane extracts from broken fruit increased with concentration.
The ODP of 20 g of broken fruit reached 82.5% in storage. Concentrations of 0.003 to 0.012 g/L of citral, 0.012 g/L of linalool,
0.00075 to 0.012 g/L of geraniol, and 0.003 to 0.012 g/L ofcx-phellandrene, all had an extremely strong deterrent effect on
oviposition. [Conclusion] L. glauca and its volatiles have repel oviposition by P. operculella.
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Compound Purity (%) CAS Source
Citral 97 5392-40-5 Aladdin
Linalool 98 78-70-6 Aladdin
Geraniol 98 106-24-1  Aladdin
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a-phellandrene

1.3 XBH%

131 WAMARMBEAY N DRERE
#3 B R 7 DI £ 1 RO 20 4

>x > =60 cm><60cm><60cm
40
20 =11 10%

3d

132 BRUCEALAMEFERKLIELZYNE

BER IR A 200
X X = mx><3mx>x3m
100 o=
1:1 10% 3d

10g
20g

133 WHMERFRILHERYNDREREZSR

X HR B 7= DR 3 14 Y 2 0 2007
®=10 cm
h=12 cm
20 cmx20 cm

20 1:1

10% 3d

4
025 0.5 1.0 2.00 4.00 gE/mL

134 WHAMAREELZYX DL E P05~ 0p
i3 oAl 3
10 s

10 s
0.5h
d=45.0cm h=15.0 cm
40
20 =111 10%
3d

0.00075~0.012 g/L
-

14 SRR

1><100
7 SPSS 16.0
P<0.05

P<0.05



- 846 - Chinese Journal of Applied Entomology 53

2 BRE5SH
1 C 25g~200¢g
21 WHEMNARMEIEEEZY SR ERE
Bif] 3 i E ] Al
FX R 7E B 1 14 9 B M ) 125200 g
1 2
200g 100 g
LA 543%  42.3% 125¢g 25¢
2 1.25~20.0 g )
200 g
56.0% 1.25g 25¢
1 B
22 HENECERNLUANERRIELANTESHE
5 B BRI R PR B M B9 S i
1 D 100 g
200 g 93.7%
125 25 50 ¢ 200¢g
T 0CK
w 350 A 350 B
f%g 300 - ok ok 300 o
< 250 ok ok 250
2 200 200 - .
2, 150 150 T
< 100 100 »
"é 50 50 ‘|—'—‘
—g 0123 25 5 10 20 R T a—r: 5 10 20
Z 350 C 120 D -
= 300 =100
18 150 T 60
& 100 40
¥ 50 20
0 0
125 25 5 10 20 10 20
E& Weight (g)

1 WA RS R BRI DR ERZEW A B IR E ARG
Fig. 1 Effect of different material volatilesfrom Lindera glauca on oviposition preference for Phthorimaea operculella
T CK * Vs P<0.05 ** 7
P<0.01 2 4 A: B: C: D:
T means treatment, CK means control. * indicates significant difference between treatment and control by ;(2 test
at the level of 0.05 . ** indicates extremely significant difference between treatment and control by ;(2 test at the level

0f 0.01. The same as Fig. 2 and Fig. 4. A: Complete fruit; B: Breaked fruit (laboratory experiment); C: Root;
D: Breaked fruit (storage experiment).
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Table2 Oviposition deterring percentage of different material volatilesfrom Lindera glauca on Phthorimaea operculella

% Oviposition deterring percentages of different weight

Material
125¢ 25¢g 50¢g 100 ¢g 200¢g
Complete fruit 11.0£1.5¢ 23.1+7.1bc 45.3+8.5ab 43.0+7.6ab 56.0+8.6a
. . 62.7+5.6b 64.0+£2.8b 67.3£'5.9b 79.3+£10.3ab 93.7+6.3a
Breaked fruit (laboratory experiment)
Root 1.3+1.3¢ 13.3£3.4bc 33.7+'8.6ab 42.3+7.3a 54.3+8.7a
. . 1.0+£0.5b 82.5+15.5a
Breaked fruit (storage experiment)
+ 0.05 3

Data in the table represent means+SE, and followed by different lowercase letters in the same line indicate significant

difference at 0.05 levels. The same as Table 3.
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Fig. 2 The effect of extracts from breaked fruits of
Lindera glauca on oviposition to Phthorimaea
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Fig. 3 Oviposition deterring per centage of extracts
from breaked fruits of Lindera glauca on Phthorimaea
operculella
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significant difference at 0.05 levels between different ODPs.
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Fig. 4 Effect of different volatiles of Lindera glauca on oviposition preference for Phthorimaea operculella
A B C D -
A: Citral; B: Linalool; C: Benzyl alcohol; D: Ot-phellandrene .
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Table3 ODP of different volatiles of Lindera glauca on Phthorimaea operculella
%
Oviposition deterring percentages of different concentrations water solution

Compound
0.00075 g/L 0.0015 g/L 0.003 g/L 0.006 g/L 0.012 g/L
Citral - 12.8+2.1b ~ 15.8+4.9b 18.0+4.4a 21.849.1a 25.8+6.2a
Linalool 1.0+0.5a - 6.0+2.5ab - 263.0+4.8b - 26.3£4.7b 14.0+2.6a
Gerani0Ol 11.0£2.0a 14.5+4.4a 17.9+6.6a 16.3+1.8a 21.7+7.7a

a- a-phellandrene - 19.0+8.6¢ - 24.7+11.7bc 3.7+1.0ab 8.3+£3.8ab 13.7+2.0a
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