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Reproductive behavior character and sexual tendency of the adult Zeuzera
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LIU Jinlong', ZONG Shixiang”, ZHANG Jintong"* , JING Xiaoyuan', LIU Hongxia', LU Yuli’

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

2 The Key Laboratory for Silviculture and Conservation of Ministry of Education, Betjing Forestry University, Beijing 100083, China
3 Station of Forest Protection, Dongli County, Tianjin 300300, China

Abstract: Zeuzera leuconotum Butler( Lepidoptera; Cossidae) , it has been one of the most damaging pests to many kinds of
trees in northern China in recent years. Its larvae cause serious damage by tunneling into tree trunks. Commonly, it is
controlled by cutting off damaged branches, but no significant results appear. Presently, there is a growing interest in
manipulating its sexual behavior to lure and control its adult pests. Therefore, it is necessary to know reproductive character
and sexual tendency of the adult Zeuzera leuconotum Butler.

In this paper, adult reproductive behavior and characters were investigated at 19—32 C and 75% —85% RH under
14L :10D. While the sexual tendency of the pest was researched in detail by wind tunnel technique and field test.

The results showed that the emergence period of the pest lasted for 60 days, from the last half of May to the first half of
July, with a peak of emergence in the last 10 days of June. The daily emergence peak occurred from 17:00 to 18 :00,and
counted 55.4 percent to the number of daily emergence. The ratio of female to male was 1:1.03. A few adults became
sexual maturity on the same day of emergence. Furthermore, the mating behavior was observed at the scotophase. The

mating peak occurred after 5 to 7 hours of entering scotophase. The female age influenced mating behavior. The ratio of
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mating raised as age increased, and reached a peak when females were 2 or 3 days old, then decreased gradually. As
female age increased, the starting time of mating (time after light switched off) became earlier, which ranged from 6. 83 h
t0 5.96 h, but the duration of mating became longer. Both the female and male mated only once in their whole life. A
copulated female laid 378 eggs in its whole life on average, and the ratio of egg fertility is about 80% , while the virgin
female laid 426 eggs on average, but they did not hatch. The lifespan of the virgin female and unmated male was 5. 56 days
and 3. 83 days on average, whereas that of the copulated female and male was 5. 66 days and 2. 41days on average,
respectively, indicating that mating shortens the lifespan of male, but has no influence on that of female.

On the other hand, the 2-days—old virgin female and male Zeuzera leuconotum Butler moth was laid at the uptake of
wind tunnel to determine their sexual tendency. The results showed that the virgin female attracted the male before mating in
the same species, and the same sexual moths did not get together. In the field test, it was found that the delta-traps with a
virgin female moth as lure caught the males. And the number of the males attracted by the 2 or 3-days-old virgin females
was the biggest, significantly bigger than 1 or 4, 5, 6 days-old females( P<0.01).

In conclusion, the female moth has more attractive ability to the male and the adult reproductive characters make for
controlling the population of the pests by interfering sexual communication. Therefore, it is feasible to control Zeuzera

leuconotum Butler by using the method of sex pheromone.

Key Words: Zeuzera leuconotum Butler; reproductive behavior; sex pheromone; sexual tendency

NEB SRR Zeuzera leuconotum Butler A FRAAFT B SRR R B E il HAAMEN Iy, hEHHL %
A7 50 ZFT L LIAIREA A A E AR A 2E O dE AL, TR RS R T 2 (A, A IR A A S e
NE AR LR, T EZFES RS, H R S ECERIET D, 1996 A fie B M X K i AL 7 ;2004
ARAE R A6 3 AL 300 hm? , 2 2007 ARG E A E X 3000 £ hm?, P EGHE IR HE BHZ MR E R
AR E VA TR RN I 4 R AT T RE R (2006 5 5 5 B EETER T 8T 5 HURL i G S SO B A Ry
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PR IR ST T A5 B, (S B RO SR R 2= A s
1 MREAZE
1.1 R &

TR FH 7S 2 B 50 B 0k 1) 5 8 &y SRRV SR 1 DR T T AR N DX 9D A 2 T I T 5 g Ak 1 S, 43 T
2007—2009 4Ff 5 A FAJFFLG , KRS BRSSO TR PR R K 30—60 em FYAT HURPRL , LI
VRUR BB AL W IR (2 m x 2.5 m x 2 m) , AR TA4RK L — i 45 5 TSR ik 22 I Ll 4
RS PG MEHESY B, 2835 T 50 em x 50 em x 60 cm F2HUGEPH, L 10% W KR 2, 35 h 20
HL:D=14:10, 56 5:30 JF144,19.30 Z5 0 IR 19—32 °C, AHRHEEE 75% —85% , 25 INARF: 1 SR XUIRAS .
1.2 Kk
1.2.1 NEBSSIEGRAT R R sh A

FE RIS RGBS T B U Y, 1 LS A ORI A 0, S 3t A, L Ge SRk i Bl 44 S5d
PEATGE, P A P H 3025 WA N H B HCRI R SA 40 SKIT4A, 24 H 8.00 =X H 8.00 N—4N AW, &
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WG e I S IR B, L2 A SRFET
1.2.4 7N RS R 00T R KRR

W 22 T 3o o B B B T2 B 58 (20 em x 20 em x 20 em) P, 0JRCAH I 4R K2 46, U8 ) O A R
WA 4% LSRN St = DRI [a] 7= B O 3K P B i DA R BRI 0 SRRAL R o 5 T s o 1 ot L,

1.2.5 75 BB AS A E L A

W4 15) H P 0 R 3 SR AE 3 A2 3 U (50 em x 50 em x 60 em) HY, J8 R ACHT B 1Y AR A
FREHE—RER 10% WK PIARER . E AR U BET A, 45 K 2200 B 5% 28 Hh T 70 g He ) 4 53] e LA
i gt R, R 3 A R ACTCHEK , R A O ME M, AR 121 YRR, B b BHDUL S I i ¢
153k,

1.2.6 NEBSHE A E m A

RIS TR (2 m x 1 m x 1 m) AHETGE A PLBEAR , 25 IR 29 0.5 m/s [ HL XU IR
T P P4 X 15 min J5 R TIR00 , BEHE 2 H R R 7ERE 1 (20:00—5:00) 17 HE a0, B igm L
1 Sk AR A ATERIFE IR B A — DR (5 em x 5 em x 5 em) 5, B TR A9 F R 78 XU 5 55
— i (R R ) BRI ZY 40 em A B PIERONE |- Je A5 —2058 A 10 SRR . Wigie s& KU P E i R 30
em 30 I N AR E TR B2 I st s, B0 40 4 Rh b B A3 A L DOME SR VR SR gs T [ Aol gk 4 Sy A 4k
EL M A0 B B LAMESAE g5 U8, W] b bR A S0 Al L A B C 2 DUMESAE S 5 5 () e e eV A 1 S e 5 4k
D DAESAE A IE R, A A R e, AR E 5 K,

2009 4F 6 J 10 H, R ET AR X AR L LA aly AT AR [l R PRI . R = MBS (G
LR HI AL, B 30 em x 30 em x 30 em, #6140 em) K5 TR AR OB B B ARAR AR A SR AR . R 1 SR
B 2 H B e AZPTE (5 em x 5 em x 5 em) P, AR ZZ N iEHl 28 Db bRl T BERG AR T2 2 em, 5
AR S A2 E R B 3—4 m, IRIG T 2 FRACEE AL TR T, R O R 5 R AR LT, R 52 i b
AR, LA K B A 2 X I8 RERAL BRI 3 AR AR — TR HES, 7 a5 MG GE n)
17,181 20 m DAL BEAUGUT A S, IS H#ECE Gk L, 5K 7.00 WG 2T C SR AK 1 7S 12 2R A 50 2 ik
S, EIFWSCR A SRIET
1.3 Hdaadr

iR H] SPSS17. 0 Geit- 8 F v 5K 2 5 22537 (One-Way ANOVA ) 47 AL

2 GRE5SH
2.1 NEBSEEIPE T L H AT A

2.1.1 APt

W Ay A S R e P DA S AR S TR i 2, 78 Sk B — i SR LRI | I — 1% P AL AL, (] —
A BB R P AL , L% 5 ] PRI e B e A oy WP WD SR LT AR €0 B A (g i N IR Bl 4 5% B
P BN B AR Ry BEAr SIS (A FH S 3 iy o 5 S S s sl ik o = B B, & Pk AL, oL 35 1 B Y
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10 min J& , B A2 1/3 , ARSI ARGK , 25 1 min Z545 M5 128, 20 T i A 1~ 30 22 L0 S Ak AL A ol sk
RS S, SR G B 5T, ST T R AE LN . Rk ) g R R A L EE e, AR IR, 90
PSBENE L) 2 min, FERCT FOREIES) 1—2 min 5, HHRZY 20 min , #5071 W53 ) FRER , > 33k [nl i &8
BEERFWRE , # R T RS SUE T st s . i B BRECTE . USRS | S e fe P Sl L
AR RIAN 2 5 | eI s e I 52— 35, W] AR B ARG A 7S B B A AN AR P b R
2.1.2 NAERSSIRECAR) B AT A

1 WA, E IR R R SRR T 5 A NI GPIME, 27 A e AR, e 2y
60d, AUHCPMbEIEITE 6 H 18 HET7 2 H, Bl R P 5 B4 it 5 Y 53. 4% (2008 4F) Fl 71. 3%
(2009 4F) o ARIEDBEPIARIN ) 52 Py R 2 B AR — 3L,

3001
—— 2009
a0 T 256
oy 40¢
3 200 o 35t a
_ g s T
5 > 30}
5 150} g b
% © 25;
3 100+ E 20t c c
o o
< 3 15t
'_
Sor 2 10 d
' 9 g
R < S . ¥ I 5l o e
05-20— 05-30— 06-09— 06-19— 06-29— 07-09— oLL . [ﬁ ) ) ) ) ) ey
0524 0603 0613 0623 07-03 07-13 15:00 16:00 17:00 18:00 19:00 20:00 21:00 22:00
Date Time
E1 ERAEESFEHRBNA B ETE(2008 F12009) 2 REEAFEBRVINHBRBETTE
Fig.1 The daily rhythm of Zeuzera leuconotum adult’s emergence Fig.2 The emergence rhythm of Zeuzera leuconotum in a day
in laboratory ( 2008,2009) T L b AN R R 22 5% 8 3 (P<0.05)

2.1.3  NERRSVERICR i gh S

AR TE] SRR 231 A~ B 2 ATLUR 7S R R Al ORI AR A 16.:00—21 .00, Je P A (5 1
17.:00—18:00 S Ry, BULECS 5 H SR 1Y 55. 4% , 5 oAb BRI 1 22 53k 31 1 3 /K7 (P<0.05) o
15:00 B LATIA 2200 B LA, A DU HO P
2.2 N RS RR M I RS SR A LU BRI IR ] 22 5

P 3a GEITAE AR (R 1) R, N R AV RRIOME R L2900 101,

F1 AEESFEWERE L] (2007—2009 )

Table 1 The ratio of Zeuzera leuconotum female to male moths(2007—2009 )

O Yo - R No. of the moths 6 P L-[cgs:ez ratio Mj;:’«liﬁs .
2007 293 301 1:1.04
2008 378 359 1:0.95 1:1.03 + 0.075
2009 421 460 1:1.09

2009 4E7N B S S E IR E L gt s R 3 B, R T 5 H 20 BRIk, =7 H 19 HPIfkgh
4 881 Sk g Pk, Ho i dk 421 Sk Mtk 460 Sk, @08 =1:1.09, A LIFE H, M Fr b ik P Ak B B — BBt
6], ZIACEE A, B AP — 3k RS | ik b i ) Ak st 1] 4359 A 8. 32 d A1 7. 91 d, gk o ol gk - 3P) 1k
0.41 d,
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Fig. 3 The ratio of two gender adults and the difference of their emergence(2009 )

2.3 ANEBSSEMACIAT N B SR
2.3.1 ZEAT AWML

SR AAELIR 23 .00—2 .00 FEATHS CRISSHCIE 2l , FL A A ] K 43 A 26 A% T R B Bl b # AR AN 3
SO b o S SR R R G TR, 2 PR 7 DR AR R R TSR OF ) Al A TR X — G T o 5 A
Wi L R R S R R B 5 T AR, S H R sl R B R SPPIRR 43 . SR ACTC T, M i 9 32 A i) 00 i
Je W AR Ui 2B 4, 67 BR A VE T R UL [l AT B R AR IRCS) PR iR 12, 5 |15 e i ; e e ik £
WSy MRS AT IGH g A7 B MR 5 SV I, 8 1) AR I e gk ] R PR R e T
1o FE Ay AR 1) A2 A 25 SIS R R g VR A RIS RE A . S EE A B X R R —" TR,
L) S VR vt & = S L M v ' L o8
2.3.2 ANEBSS AR B R

FEFSRSAAET IR H %75 B2 S 5 5 SOME i 1) T R A 7 22 E T 3, S AR DL ACTE , A2 e /o 0 0 RN A2 i
H AR E ST 2, 0T LA IR ARG 5—7 h 38 Be R b5, i ELBE % SR 16 K | 22 e i W SR BT i A%
AR AR E (P>0.05) ; 7850 MEMAE P Y R B AT 52 B, 5 FE 3 33. 3% ,2 A1 3 H & it 15 3 174 fig g W
i naR , SRR A H15E 88. 9% 1 77. 8% , Ui BHMEMK 7 LIS RIME s, 3 H R 5 sC B R B B T %, 22 55 3
(P<0.01),%] 6 HIERUH 6.7% MK IS FEAT A .

R2 AR BERNER R IR AL Lol 32 Bl R0 3T AL S 1 R

Table 2 The percentage and peak period of mating in various age of female moths of Zeuzera leuconotum Butler

IHESR i A2 e g A ACHER AEBLHFLE I [H]

Age in days of the female/d Peak period of pairs mating /h Ratio of mating /% Duration of mating/min

1 6.83+1.00Aa 33.33+3.85BCb 260.0+36.0Aa

2 6.74+1.09 Aa 88.89+2.22Aa 275.8+21.4 Aa

3 6.61+1.04 Aa 77.78+8.01Aa 322.7+20.4 ABab

4 6.57+0.82 Aa 42.22+5.88Bb 369.5+5.4Bb

5 6.31+0.63 Aa 15.56+5.88CDc 382.3+7.1 Bb

6 5.96+0.42 Aa 6.67+3.85Dc 393.3 "

* HEABTHIETR]; « o« BREA S 550 W58 CFE AR fER 2 ) b AR 7R FoR A F R 22 5 B 2 (NE F8F P<0.05, K'E
FHE P<0.01)

2.3.3  NERARIEEIRY S HC RS E]

/
62 LSS FETC IR A5 00 T 75 B2 2R A A @ MRS P A5 221 1] B 45 min, F < 560 min, 1% 2 W&
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Y Bt S S A0, S e RS2 st [RI B M B4 1 H IS S e RE 22 A ]S 2428 260 min, 5 H #0024 382 min,
2 H A () Se RO RF 2 R 22 7 2
2.3.4  PHAELIREL

RIGHEAT T 3 WES , RIS I R A 30 Sk, WEREE R BIR | 2l W)k 3¢ L ) M ik L 31 3T
T2, 5L ek Y 2E LR 0, Ul B ik — & A 1 WK e IR A e 1) e %, 5 4 2 ik Ik ¥ 22 Bl R Bk 0
Ul B A i — A= A HC 1 IR
2.4 NEBSSVEMT TN RO

Wi 22 Be S, BAR 10—20 min, BATE] 5 UL R R MBS HH IR B Gy AR, B A 10 = B2, TCA T B 28 L i, LA
FEOR AR AR I IE BT RO, N R RSV R U0 I T 2 S B A W I ELUB AR L T ISR,
0 22 7= B9 A 118 4 Bk 2 A % AR B % 5 AT DAY Bk 22 7 B 2 2 SO S KT | 2R AL AR A
UMb B g 2 N B AT 1AL MESR—FRESEBE 1—2 h ST HATZ 00 B8 2 d Zidh, PRI MESRIE R A
S 22 li) IR TR IS LIRS v SO 1151 7 N s (8770 T LY NI N s = N v 2 Dt B S G |
I AL [ A ), e de — 5 7 2—5 BRI R4 B HRA 30—60 A, 1 S dk ] 7 B 180—748 ki, /" Bl 5 %k
INBFBET DI Ah AR AS B ME M e B, 7 B0 8 (H N BN — RGP S A, SRS OP SR AR LL 6

Gt T A BCAT SR = A B 15 4 (15 SKOESR BT 7= I U0 ), A A Tl e JT 7 (9 B 15 4y, BRI AL
UL 3, AT LU | A S e e = O R T 28 A L J ik ik, T RESS LA T Ry sl = B ik, 2R B A i 1k
DX B i, A 2 T M 7 B9 A TO R, 156 BH 7S A P a5 A A gk 3 o A A T AT S AR, O HL B R RO, T
AT

x3 MR FINEMIPRLE
Table 3 The egg numbers and egg hatch rate of the females

AL Treatment HEHREL No. females FEHR Fecundity/*ﬁ S AL R Egg fertility/ %
RIEHCME Virgin females 15 425.8+26.9aB 0.0+0.0bB
ZZBE i (1 Female of mating 15 377.9+18. 1aAB 80.2+1.8aA

2.5 NEBAESE R A

R BG4 R W3R 4, FEAR S ELAE DL T M1 3 75 4 R 5.56 d, 5K 8 d; R S BC Mk F- 15 5 am
3.83 d, Fe ke 5 d, ARICHL TR SR A 0 ik 75 i 5 60 7 (%) I ok L 32, 25 5% B35 (P<0.01) , TRFFMEIR Y Hfn 5
R 2 O M B (B 25 5N 3 (P>0..05) . AR ACHC ek i i IR SR b iy i, 22 5 25 (P<0.01) . TR
M -2 F ik 2. 41 d IR S5 P B MEET- 24 75 5. 66 d 22 T50 el b gk 75 72 e, U0 D o 1 3 3 R B R 5
AEFEATSS

x4 AELEKRHEFG
Table 4 The lifespan of the adults under different treatments

i pUE S K Hbr HeJ F V45 i

Treatment Numbers of observed Maximum/d Minimum/d Mean of lifespan/d

RAZHE @ Virgin female 15 8 2 5.56+0.33aA

KAZHL & Virgin male 15 5 2 3.83+0.20bB

JEFEH @ Female in mixture feed 15 7 3 5.66+0.17aA

IRI:H & Male in mixture feed 15 4 1 2.41%0.15¢C
2.6 7N AR RIS EE AT O H B 1 e ey

M5 R KRR A5 R v A oS B RN SRR R PN B 5 1 5 S Bk 75 e, 1 Sk 0 i T
s 6.4 Sk, 35w TMEEXTMERE MEPEO MEVE MEVEXTEVERY S BT PE(P <0.01) , iXE T, MR I N
30 XU i) SHE AR, T AR A 1) T DR R A R TR WS B R SN R AR D AOR S el R b AR
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Table 5 The attracting determination between female and male( P=0.008)

43 A Repeat A E bR IR 2/ Sk

Treatment 1 I m v \% Mean+SE

e e XoF fE ik Female to female 0 0 0 0 0 0.00+0.00aA

i X M ik Female to male 8 6 5 6 7 6.40+0.51bB

Jifl i X6t ek Male to female 0 0 1 0 0 0.20£0.20aA

il % ok Hf gk Male to male 0 0 0 1 0 0.20+0.20aA
PR 75 A 4 S ] 0, 5 M ol ] D% 0.

B3 AT EIE I 5O S MR B o as) -

T AT S SN R e P L ATCET S S

P 3 g Mt 5 | s ek, EL LA s 5 i 1, (L gz,

ORI F b L e 2 OO AR TRG SETHS L § o)

B4, TTLE 23 HibR R A R4S, 8% 5 1 b b

ET 1 HIBRI4—6 HiB(P<0.05) ,4 Hi& LIS MEkiH % 10 b

e P LRI (P<0. 05) , AT ILME MR AL AORS & s ﬂ c

VSR E PR 2— o BER s e g, oL LI 1L T

% B Jﬁ%bﬁﬂ E"]ﬁf@a}ﬁ*ﬁﬁ‘?o Age of the female moths/d

3 EREiHR
SRS 1 4 1 ’ft, i T4 i s 20— B4 A[ER#KZEEEERBNFHEE D E
& AP R S B P O — A B ::i;e i:e::ﬁ:ie of the males trapped by 1- to 6-days-old virgin
HELVEAE BVERPERHETT A SR RRIRAE L e o)
U BT Al HE | 7R A7 SR AT BAEAT N A R
FEPME BEBE 77 B9 A5 L AU T AR, R 5 38 A 2 A A8 RS X I LABI i, BB A8 R R R R 2 2

50 k) FEOIASE , i TR DI e 4 s A SRR BEDY TR S AR SE IR A A A% A TR0 3 )
ZRAFE . MRAPPAT AR AR AT UL, TR AR IR TG 0] 3 h Z=0E ARSI 1 h I E AT UL, Ak s e
17 :00—18:00 , X AR HUXAE RIS 7RI h A 5 Beit 2], 7 2 B A 5l Pl ol 1y o A L 191 249
121, 5 MR SR — A HSEE 1 U, m] A PR B R B if /S 2 R A SRR D) S I AT 10, R O I B R e
U RV AT AR AT S B AR | A AR 7540 1 ) S oA W e A R DL R AR B, N R PR SR R T RT3
PEATASRCTG 3, IR WAZIE , HE ARG 5—7 h g 5P ve ], AR 1l E AR B AT O B9 LRSI BT R R, N 2
PSSR OME R W SR SO AR MERTE PR 2 R BT HEA T S, S HE A 33.3% 2 HIRMEIR LTS S AT
AE I o , S HC A 1K 88. 9% , UEHIMEMRAEPIAL 1 HR S PR, 3 H IR IR L ASHE R I, 2257 3%, 3 6 HRAY
A76.7% BIZERLA , Bl F R durb | B ek H IS A0, SCIC 3T R BUR LR WL o 538 Bl i
U 80, 5 T v D S 41 T, T 1 e o S5 I g DS B AR BE A 2R, ] DS A PR S S & M ) 5SS AT
P T PSS IE R I [ 52 5 E B R ARSI M T RN, S ICRR S I [ IR A, B
TR U S ) S T SRAR AT 0 S Ao T S8 AR I T 3 TG AE B0 7 T ARG R — ol 7 P ) A B R
HA - WAMETE 1 7S RS AN R Y 7 O LR, 1 Sk Mk ™ B9 180—748 i, oK 32 I i 14k 55 i
Ko, A AE T i 0 e 0 114 F- 24 34 43301 5. 56 d R 3. 83, AT Ik ) e gk A e SF- 14 i 43 SR 5. 66 d AT
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SRR IRAE D AORAE SR R P A R R L Tl IR R G . HOs I 2R 07 3002 UM R i R £ 2 3R A 3
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2 e SR AT PR A 3 %ﬂfﬁmﬁz%’iﬁﬁ%ﬂ 59 Sy, iR 7N R R S S A IR B R RS A RE T

FUAT, AU B U5 BR B A % BRI R TR e —PRoi , A3 KEONAT 55 24290, AN T5 R B L 5
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