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Circadian rhythm of calling behavior and sexual pheromone production and

release of the female Zeuzera leuconotum Butler ( Lepidoptera. Cossidae)

LIU Jinlong', JING Xiaoyuan', YANG Meihong', ZONG Shixiang®, LUO Youqing”, FAN Lihua', LIU Hongxia',
ZHANG Jintong" "

1 Institute of Chemical Ecology, Shanxi Agricultural University, Taigu Shanxi 030801, China

2 The Key Laboratory for Silviculture and Conservation of Ministry of Education, Beijing Foresiry University , Beijing 100083, China

Abstract: Zeuzera leuconotum Butler ( Lepidoptera: Cossidae) is one of the most damaging pests on forestry in northern
China in recent years. Because its larvae cause damage by tunneling into tree trunks, it is very difficult to control by cutting
off the damaged branches or applying insecticides. In order to find a pollution-free and efficient controlling method , we have
already begun a series of studies on the sex pheromone of the pest. It is necessary to know the character of calling behavior
and the circadian rhythm of sex pheromone production and release by female Z. leuconotum.

In this paper, the female moth calling behavior and characters were investigated through observation in the insectariums
under the condition of (19—32)°C,75%—85% RH and 14L : 10D photoperiod. And the circadian rhythm of sex
pheromone production and release by the female moth was researched in detail by determining the electrophysiological

(EAG) responses. The crude extracts of sexual pheromone were prepared by the two methods. One of the methods was to
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directly extract pheromone from female sexual gland by hexane, and another was to collect pheromone from air in the bottle
which filled with a female moth. The Former reflected the sex pheromone production, and the latter reflected the sex
pheromone release.

The results showed that the calling behavior of all female moths occurred during the scotophase. Some females
(43.3% ) called on the first night after eclosion and called mainly during the second half of the scotophase. Calling varied
with age of female. The percentage of females calling increased from 1 to 2-d-old and decreased from 3 to 6-d-old gradually.
The percentage of 2-d-old females calling was the biggest (86.7% , average) , significantly bigger than 1 or4, 5, 6-d-old
females(P<0. 05). The old females (5 to 6-d-old) called earlier than younger in the scotophase. The calling peak
occurred in 4-6 h of scotophase.

The EAG response of males to different extracts reflected that only a few females could produce and release sex
pheromone on the first night after eclosion. The sex pheromone production and release of females varied with age, which
regulation was the same as that of calling. The sex pheromone production and release of 2-d-old females were the highest,
significantly higher than those of other age females( P<0.05). The sex pheromone production of the female gland increased
with the time into scotophase, but very slowly from the onset to 4 h, and sharply from 4 to 5h, and peaked. After the peak,
the production decreased greatly during 6 to 8h. At 4 h into scotophase, sex pheromone release began to increase, and
quickly reached the peak. In a word, there was a circadian rhythm in the production and release of sex pheromone by Z.
leuconotum. The peak of production occurred on 5 h into scotophase, but that of release occurred on 6 h of entering
scotophase.

In the field test, it was found that the percentage of males trapped by using 2-d-old virgin females had the same
regularity as mentioned above. Therefore, it was confirmed that the calling behavior, sex pheromone production and release

of Z. leuconotum were synchronized.

Key Words: Zeuzera leuconotum Butler;calling behavior;sex pheromone ; circadian rhythm ; production and release
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Fig. 1  The percentages of calling female Z. leuconotum of

different ages
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Table 1  The calling rhythm of female Z. leuconotum
SRABTE 43 Percentage of calling female/%

% 3/ h

Scotophase 1 Hi 2 Hil 3 Hi% 4 Hit 5 Hi 6 Hit
I day old 2 day old 3 day old 4 day old 5 day old 6 day old
D1—3 0.00+0.0b 0.00+0. 0c 6.676.7h 3.33+3.3b 3.333.3a 3.33+3.3a
D3—s5 3.33%3.3ab  20.0045.3b 16.676.7h 23.33%6.7ab 3.3313.3a 3.333.3a
D 5—7 23.3312.0a  53.3323.3a 43.33+6.7a 13.336.7a 6.67+3.3a 0.000.0a
D7—9 16.67+6.7ab  13.333.3b 6.676.7h 0.000.0b 0.00+0. 0a 0.000.0a
D9—L 0.00=0.0h 0.000. 0c 0.000.0b 0.00=0.0b 0.000.0a 0.000.0a
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AT X B R B ORI T A B ok i IO P 1 AR R

R2 2 BEAb LR 7R MR B AR B B 1B Y 3 (LLAZRE 2011 4F 6 A1)
Table 2 Percentage of the male trapped by 2-day-old virgin female moth during different time of the day in the field ( Dongying, Shandong; June,
2011)

fi ] e L S R 45 %
Time Quantity of the male moth trapped by a female( mean +SD) Percentage of the male moth trapped (mean +SD)
18:00—20.00 0.0+0.0d 0.0+0.0d
20:00—22:00 0.0+0.0d 0.0+0.0d
22:00—0:00 1.7+0.6¢ 18.2+3.9¢
0:00—2.00 4.7+1.2a 52.0+6.7a
2:00—4.00 2.7+0.6b 29.7+3.2b
4.00—6:00 0.0+0.0d 0.0+0.0d
6:00—18.00 0.0+0.0d 0.0+0.0d
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TWAETER R T, K48k Clania variegate[lg] AR Ancylis sativa'"" N AR B Mk Holcocerus insularis'®’ N
FHERR I Spodoptera exigua'™' VP IRAZEIR Holcocerus hippophaecolus'™ %5 X Bk i35 B &K 77 A TR
TE—RAYHE— IR, ARSI S5 R W], 7S AL R A B P 1k 24 0 e e 14 Py RO ] 7 A P B3R, JF Ho il
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I 015 B A, FEE S Sh I RO, B S B s b RS 3R ARSI 4h JFAG | 2 6h IR 3 mid, 4k
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