B 1 2 ik Acta Entomologica Sinica, November 2010, 53(11): 1273 —1280 ISSN 04546296

MAEBREETAREEERRTEESRRTE

mEL, KeR T, e, HAR, BHK, FHEE, e, A4
(1. PR A2 ASBISTFR, LTI 030801
2. AL KA WS H AR T 5 R R RS A 5, L5 100083
3. AR AR 3, U1 750004 4. 5 SEAWEHAREN, 5 751500)

WE . i ENEFSE SNSRI Holcocerus vicarius (Walker) BLHLFAL , 2R . FBRAT R, fillfA v AL S oz 1)
TE AL MR (R B R AE SR, BTEMMRELIRIE S R R E & B E A . 25 RRY AR IR P
FIAERAN, FEEPLE15:00 -19:00, FLAEPYHEIATAZRE, 21:30 -0:30 #171E MR, KERIEL I
e 23:00 724, SBHAR AR . FEE BRI, HmnfERIF I B, 2 ~3 H b M A serf Bl R F 1 H
W MR, ST R (A0 s MEIRTE ML 1 d JERBI MR, 2 HiIRMIR TR B R &R, 1541.8% o WEHOK ™ IR aR i
FAREEBAL TN, S AL 08, ME R GRS PR IR A 720 kL, B OR A 105 KL, BREAN 12 ~22 d REE, IEALEN
72% ~88% . PULY MR MERIA NG B R SRR, 552 RE, LUEZE H TRE; 2 B IRE AR AL 2o k15
BERM A N 17.:00 ZZHiHE 0, 21:30 -22:00 B 5, 22:00 528N A B AL R TE 22.:30 HiR.
21:30 -23:00 R MEs = FBRER B R RIED . WA DML, ZEFE—ERN R, &b
MBI IESE T M5 B R B S S RAT M e R T B — 2k

KR AR, AT R A KR HERR; IR

FESHES: Q65  XEIRIES: A XEHS:0454-6296(2010)11-1273-08

Reproductive behavior and circadian rhythm of sex pheromone production
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Abstract: To establish the basis for identifying and synthesizing the sex pheromone of Holcocerus vicarius
(Walker) , the eclosion, mating and oviposition of H. vicarius adults were studied by means of observations
and experiments both in the fields and laboratory. The circadian rhythm of sex pheromone production and
release of H. wvicarius was studied by means of electroantennogram ( EAG) response. The results showed
that the eclosion of H. wvicarius happened throughout the day, especially from 15;00 to 19:00. Mating
behavior started on the 1st night after the eclosion and the nuptial flight and mating took place from 21 :30 to
0:30. The peak of mating occurred at 23:00 or so. The mating behavior was not observed during the
photophase. Calling varied with the age of female, with older (2 to 3-day-old) virgin females calling earlier
and for longer duration than younger (1-day-old) females. They had shorter time of mating when they were
young. Females became sex mature one day later. The percentage of mating of 2-day-old was the highest
(41.8% ). The females searched the gap with ovipositor, and then began to oviposit. They oviposited at
various places. The maximum of oviposition was up to 720 eggs, and the minimum was 105 eggs. The egg
stage lasted 12 =22 d. The hatch rate was from 72% to 88% . The amount of pheromone in the gland was
relatively low on the first night after the eclosion, with a peak during the second night, and then decreased

gradually when they aged. The amount of pheromone of 2-day-old virgin females began to increase gradually
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post 17:00, with the peak between 21:30 and 22.00, and then decreased gradually post 22:00. EAG

response was the greatest at 22:30. The peak of sex pheromone production and release of H. wvicarius

occurred between 21:30 and 23:00. There was a circadian rhythm in the eclosion and mating of adults.

The sex pheromone release and mating behavior of H. wvicarius were synchronized, which was confirmed by

tests of using virgin females to trap males in the fields.
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Table 1 Behavior of eclosion of Holcocerus vicarius in the laboratory

I i) PR CR) PHESH (min)
Time Number of eclosed individuals Duration of eclosion
14.:01 -15:00 25.22 +3.23 Ced 13.91 £2.27
15:01 -16:00 140.17 £8.74 Aa 12.75 £4.12
16:01 -17:00 141.50 £10.24 Aa 14.38 +1.80
17.:01 -18:00 157.76 £6.64 Aa 15.24 £2.21
18:01 -19:00 146.28 +11.92 Aa 11.43 £1.80
19:01 -20:00 45.31 £4.75 Bb 13.38 +2.41
20:01 -23:00 43.26 +1.24 Bb 12.97 £1.62
23.01 -2:00 26.18 +5.14 Ced 13.20 £3.69
2:01 -5:00 32.63 +3.30 Ce 14.62 £3.27
5:01 -8:00 21.78 +4.72 Cd 12.33 £3.26
8:01 -11:00 18.56 +3.81 Cd 11.18 £1.74
11:01 -14:00 18.24 +1.93 Cd 13.62 £1.43

PR THE « e, RFIARNEFRFRERBE (P <0.05); ARKEFRZREFPBE (P

<0.01); T, The data in the table are mean+ SD. Data in a column with different small letters are significantly

different (P <0.05), while those with different capital letters are extremely significantly different (P <0.01). The

same below.
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Fig. 1 The percentage (mean +SD) of Holcocerus vicarius

(%))

mating in laboratory at different time
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with different letters above are significantly different (P <0.05). The

same below.
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Table 2 Observation of mating behavior of Holcocerus

vicarius at different ages in laboratory

Hig(d) et ZRESFE  ZRFHHE (min)

Age  Time of calling Percentage of mating Average time of mating

1 21:52-0:45 10.92 +£0.31 Ce 38.52 +2.01 Bb

2 21:32-0:40 41.81+1.14 Aa 15.43 +1.83 Ce
3 21:33-0:55 32.74+1.70 Bb 15.40 £2.71 Ce
4 21:06-1:25 12.73 £0.46 Ce 58.65 +1.42 Aa
5 21:09 -1:30 1.80 £0.15 Dd 60.24 +4.22 Aa
6 21:00-1:23 0 Ee 0 Dd

2.3 MAREEE=INITA KL BFHER

WEREIR ST R G , SR S IL/N R ]+ JL/
A, ZJEMEMITIRTE S, HORILmBE Ry R, M
REBI A TSN, T HERUR R A TAE K&
BN, HCHHEE RS, HRESE 2 RITHR™ 00,
ARIEI A R BUOR Z 7 T T O S B ek, 7™
RIS S A T B8 TT 46, B b, 7ER TR
PLERG I T o 7= IR MRS 7= IR A1 R )5
FRON, MR R R O R AT A 720 kL, AR OREN
105 KL, 7ESCHZ/NLDIEH, HEMHS 0= 7EL & A
ASKRHIGERRAL , R ZAL=00, RRETEAR K
W LERRAL, FEE JIRoR, DISEREst, A MBiEm)
YRrP TR A DI RE AR BRI 12.27 ~22.17 d
AEE, AL ER N 72.02% ~88.46% (F£ 3),

R3 MAREEIPEAR PRI PR

Table 3 Number of eggs laid, egg stage and the hatch rate

of Holcocerus vicarius

AR HP(E/A)
R (¢ 9] BI(d) R (%)
Date of oviposition
Number of eggs laid Egg stage Hatch rate
(day/month)
5/6 720.30 £1.42 15.23 +2.24 77.32
8/6 238.31 £1.90 17.20 +3.63 87.21
11/6 105.17 £1.27  21.59 +1.35 88.46
14/6 408.39 £1.43  12.27 +1.25 72.02
17/6 501.08 +1.42 22.17 +1.40 86.57
20/6 269.01 +1.44 12.27 +0.24 83.34
23/6 520.45+1.60 13.72 +1.01 84.02

2.4 WABBEEERRTESERTE
2.4.1 HEXT YRR B RERY K EAG - K
2HEH, 2 HEYHERST 2 B RS B R

i EAG JZBiYRBE 7 10 *FE/20 wL, {H 2 R ER/D,
BE RISV B3 I S BB K, 1 FE /20 pL R A
BEKRTF 10 'FE /20 pL(P <0.05), 10 FE/20 pL

I B R, AN 1 FE /20 pL 2R R BE (P>
0.05), ¥iHH 1 FE B 2k 2 /0 F (e, B kB
1 FEFMEAG B R IEBUIE hn ROk B

45
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351
3.0
251
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54
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0.0
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Log FE

B2 AT S A Rl BEME M 5 B R A9 EAG [ B

Fig. 2 EAG response of male Holcocerus vicarius

to female sex pheromone at different concentrations

Bl (FHME £ SD) Bk i AR TR RR 25 B ¥ . Data (mean
+SD) with different letters above are significantly different (P <0.05).
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il T
s 4 ;
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2 c
|2t d
1- ﬂ ’L‘
0 1 1 1 1 )
1 2 3 4 5
Hi% Age (d)

B3 AR XN ] H S R AR AR B EAG [ R
Fig. 3 The EAG response of male Holcocerus vicarius to

crude extract of female glands at different ages
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EAG W 1E 22:30 H &, PibH 21.:30 —23.00 2
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O Bk Release a
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3.00

EAG (mV)

200},

1.00

17:00 19:00 21:00 21:3022:00 22:3023:00 23:30 0:00 1:00 2:00

B}18] Time
B4 MR B R AR iR T A
Fig. 4 Circadian rhythm of sex pheromone

production and release of Holcocerus vicarius

MFERBHEF ERE AR F LR ZEF B E, Columns of the

same type with different letters above are significantly different (P <
0.05).

2.5 AbhZrufedm ok a3 iR 0e

[ 8 F A B S AL L MR AE [R)— K P g IR
HEEAFK(FRA), 2 H a2 M85 AU B
ZRT1HIBM3 B (P <0.01), 4 HEYHERYE
TG VAR B E AR (P <0.01), 5. 6 H i HEK LT
VARG [ B S ARREAL 2 MERAE — R A
Rl )5 | S R AR ) BB A R (R 5 ), MESRIF i
FIETERE | 2200 Z47, 21:00 -23:00 iR 5 B &
i 73.10% , Ui B AR A L IR | R BER ) SR 9 3 3=
BRAAE 21:00 -23:00, 5 HERMEAE B R BT
HE—BW.

R4 TFE HIER B AR Ab Lo X i 51

Table 4 Number of male moths of Holcocerus vicarius
trapped by virgin females of different age

Ak 2 T A X i

Control

Hig(d)
Age Number of male moths trapped

5.74 £0.16 Bb
7.88 £1.85 Aa
4.30+1.04 Be

0.90 £0.39 De

o o o o o o

1
2
3
4 2.50 £0.38 Cd
5
6

0 Ef

x5 BIMARREAR A — X B R E R E 3
RSB EA LR
Table 5 Comparison of male moths of Holcocerus vicarius
trapped by a virgin female during different time
of the day in the field

Bl AR St 8

Time Number of male moths trapped Control
18:00 —19:00 0 0
19.01 -20:00 0 0
20.01 -21:00 1.62 +0.38 0
21.01 -22.00 7.70 +1.34 0
22.01 -23.00 7.88 £2.30 0
23:01 -0:00 3.58 £1.09 0
0.01 -1:00 0.54 +0.13 0

3 g

By g5 i i 2R B A AR B M SR 15 B R B
FSRABAT HEE—R PRI R A 25, AR
7£21:00 - 2300 3K 258 R e, HJR R 2853 H
BEHRAFATEEA RS ISR, MEREIERE
S5 94 45 R B R Y Bl Y (T ORI X 3, 1997),
KR MEMSRABAT AR R R RA —E R
WHMK, 2R 5N EF R Lymantria dispar
( Giebultowicz et al., 1992). 3 R & i Cydia
pomonella (Castrovillo and Carde, 1979) . 4# /)
Fik Ancylis sativa Liu (BHfEJZEZE, 1999) . YA
FLUg Holcocerus hippophaecolus ( ZZ1hFE5E, 2006 ) Fil
5 B} 18 Maruca vitrata ( Fabricius) ( fii % € 4%,
2007 ) % H SKABAT 9t R ANAE — K ) 3 — B[R] Bt
XA RERHMEGFER R4 . REBMZRIT hERZ
TGS S R

AN TR] H 15 5 A 2 E B A ] — O 5 R T 0k PO K
BT, MR P K B A KRB BT
7, 2 HR A o ME SR IR R B KT H A H g,
ULEAPIME 1 d SR BT s AR S %o o ik A (A AL
Y EAG M EHRF VB, 2 H B b 2o Mg f4
WHEER S EREE, WIS B R BREAR
BF7 5% H ¥ B 520 ( Webster and Carde, 1982),
XA £ R AR B R IR R B AR
BE, [R5k & M A0 28 A (2001 ) X/ oK 2R IR
Holcocerus insularis Staudinger $£47 IR0 25 - — 2L,
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AATuh R, MER—A RIS 2 IRCR, X FT
RERACHC/E ME B i fA b M5 B 3R 17 A B K A
], HSRBFISZACRE S H A PR ( Giebultowicz et
al., 1991; EXUMRAAS S, 2002)

RACTFEM) 2 F1 3 H W MEER A et (8] 2T 1 H g
Wi, Zarbin Z5(2007 ) BWFE & B, Lonomia obliqua A~
[F] #1442 0 gk 4 e B ) AN [, B o 1 3
i, AEFEAT BT PR ; Swier % (1977) NN & i
S 2 W MR 5 SRABATT DA ORISR in -5 4 i 4 2 ik
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