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Mating behaviour of the rice stem borer, Chilo suppressalis (Walker)

JIAO Xiao-Guo'?, XUAN Wei-Jian' , SHENG Cheng-Fa' " (1. Institute of Zoology, Chinese Academy of Sciences , Beijing 100080, China;
2. Institute of Ecology, College of Life Sciences , Hubei University, Wuhan Hubei 430062, China) . Acta Ecologica Sinica ,2006,26(4) :1110 ~ 1115.
Abstract: In China, the rice stem borer (RSB), Chilo suppressalis { Walker) causes (extensive rice damage and yields loss. One
of compatible management strategies and methods for an integrated approach to the RSB control is to manipulate RSB’ s
reproductive behavior, which suppression of pheromonal communication via trapping and interfering mating is a particularly
common method. Therefore, it’ s very important to understand the mating process, the factors affecting it as well as its role in
reproduction. In this study, we focused on RSB mating ability, the effects of delayed mating and male mating hisiory on the
longevity and reproductive performance of female RSB under laboratory condition.

When daily paired with 2-day-old virgin males, females normally copulated only once in their whole life span. However, the
mating frequency of males was much higher, 2.7 times per life span when they daily paired with 2-d-old virgin females, few males
could even mate 4 times during their life span. Female age influenced mating behavior as well: the ratio of mating increased with
the age and reached the maximum when females were 2 or 3 days old, then, decreased rapidly with age. The onset time of mating
(time afier light switched off) would start earlier with the increase of the female age, which ranged from 225.5 min to 120.0 min.
However, the duration of mating prolonged as the female mating age increased. On the contrary, both the starting time and

duration of mating were not significantly affected by mating age of males.
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In another experiment, the mating of virgin male and female RSB moths of different age groups (female 1, 2, 3, 5and 7 d,
and male 1, 2, 3, 4 and 6 d, respectively) were delayed to determine the effects of delayed mating on female longevity, 3
preoviposition period, oviposition periods, fecundity, and egg fertility. The results indicated that female delayed mating ;
significantly influenced the reproductive output and longevity of female RSB. Both female longevity and the preoviposition period %
increased as female mating age increased, showing positive correlation. When female mated on following night of eclosion, they
survived for 6.3 days in average. Longevity increased as mating delayed, which females could survive for 10.2 days when their
mating was prolonged for 7 days. And virgin females survived even longer, 10.6 days. However, female delayed mating had i
negative impact on the oviposition period, fecundity and egg fertility. The oviposition period decreased with the mating delay, 3
depending on the mating age. Oviposition was delayed or disappeared in the absence of mating, and virgin females laid an average i
of 18 eggs, which indicated that mating could result in the maturation and deposition of eggs. Mean fecundity and egg fertility were
241.3 and 98.3% for the female mating in the day after emergence, and 96.2 and 75.5% for the mating at 7 day after
emergence. Both were reduced significantly when mating was delayed over 5 days after emergence. The reduced fecundity and
fertility with female mating delay resulted in a 69.4% decrease in the number of viable eggs laid. On the contrary,’ delayed mating
of male had less impact on reproductive output and longevity of female RSB than that of female, no matter how long the male

mating had delayed. In addition, we also studied the effect of male mating history on female reproductive output. The results

showed that males with different mating history did not result in a significant difference in the quality of their contributions to
females .
In conclusion, the female mating delay caused more negative impact on female reproductive potential than that of male.

Therefore, reducing the mating rate as well as delaying mating can help us to successfully control RSB in the field using the sex

pheromone .
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Table 1 Effect of RSB age on mating activity
HEt Age  WRME No. of  ZRHM No. of AL Ratio SERLAE I I * Onset A2 RS R 4
indays pairs observed pairs mated of mating (% ) time of mating (min) Duration of mating (min)
% 1 25 11 4.0 225.5+7.2a 86.3+4.9h
2 25 18 72.0 200.6 + 8.9a 113.9+4.6ab
3 25 17 68.0 163.9+6.2b 134.2+6.9a
5 25 7 28.0 150.1+7.1b 146.6 + 8.5a
7" 25 1 4.0 120.0 150.0
% 1 25 12 48.0 208.8 + 8.5a 97.5+6.3b
2 25 20 80.0 218.4+12.9a 122.3+4.1b
3 25 18 72.0 225.4+10.6a 136.0+ 5.2ab
4 25 16 64.0 207.3+9.4a 106.1+7.3b
6 25 12 48.0 215.7+15.7a 163.5+6.5a

H
1

5

* J 84T FE B IH] Time after light switched off; * * RS 541} Data not used to be compared; F] — 5 8 (FHH + iFRER)IRAFRNEF
BRTRAEEZRDE(p<0.05) Values (Mean ( SE) with different letters in the same row are of significant difference (p < 0.05)
2.3 TABWEAZTED A W X i A TE 1 K R R IR

MR AE T A g Xt AT I MFMR R IR 2, FEHE MR ACE BB A0, SR =P & (y,) R IR4L
(y MKW P EE,5 BIRSERE KT, RN, BR8N BERE. ENHSBRE B8R («)F
EREMNRMAE(y, = -25.866x + 285.176,n=5,R* =0.943;y, = —4.166x + 105.476, n=5,R* =0.921;
y;= =0.273x + 3.364,n=5,R* =0.863), {EFEE MR A # A3 0, BERA =R (v ) E®(y) B
EERK SHBXEARTTEERENEMEX(y, =1.034x + 0.376, n=5,R*=0.991;y, =0.711x + 6.172;
n=5R"=0.920), &L H@EMF=INEMIPIBLEREMTOCEMER, BE-HAERIEAEFKTFE
EECHMERR . AL, 3F & B Ak Lo ME i O — AR, T 58 I K O 7 B — AR R AR AR .

®2 “HEBRIRONNRERANREFFHONMR
Table 2 Effect of female mating age on reproductive output and longevity of RSB

ST L S S, e S R T N T

A H o 7 BRI Pl 120 iR FRER L Ay

Mating age No. females Preoviposition period Oviposition period Fecundity Egg fertility Longevity

1 30 1.3120.1a 3.0+£0.2a 241.3+15.2a 98.3+0.2a 6.3+0.1a :
2 30 2.7+0.1b 2.6+0.1b 236.7 +10.3a 97.4+0.4a 8.0+0.2b ‘
3 30 3.5£0.1c 2.840.1ab 230.8+12.7a 97.8+0.5a 8.2:0.1b ‘
5 25 5.2+0.1d 2.3x0.1¢ 155.3+19.3b 83.4+7.8b 92.4:0.1c

7 25 7.8x0.1e 1.2+0.1d 96.2+ 14.8¢ 75.5+6.4c 10.2+0.2¢

it & 24 8.3+0.1 4.1x0.1 18.0+3.1 00 10.6+0.2

* $E A2 EHHT Data not used to be compared; Fl — P ¥R (FHH ( MR E)FERRANEFHERLEEZR T E (p <0.05) Values
(Mean % SE) with different letters in the same row are of significant difference (p < 0.05)

5 R AR L, R RS L B G YRR T ) A A R A/, R 3. AR H IR S 2 B MR A AT
ST RN, A6 HRE 1~3 HRBRFEREER ., RNEIZCH B 1 g7 8 i Y 5 o & 7™ 50 3
MAEMBRTRELMW, 5
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Table 3 Effect of male mating age on female reproductive output and longevity of RSB

W H # W g Fd 3] el B ¢ SRR (%) 7 fir

Mating age No. females Ovipesition period Fecundity Egg fertility Longevity
1 30 2.5+0.1a 241.7+12.1a 96.1x3.1a 8.3+0.2a
2 30 2.4+0,1a 243.3+16.3a 97.3+2.6a 8.4+0.1a
3 30 2.5+0.1a 230.8 +18.6a 98.8+1,3a 8.5+0.1a
4 25 2.3+0.1a 235.3+17.9 93.4+4.7ab 8.2+0.2a
6 20 2.6+0.2a 236.9+11.5a 89.5+7.4b 8.4+0.2a

RA—F R (PHE s IR RETRANETFERALER LR B E(p <0.05) Values (Mean + SE) with different letters in the same row are of
significant difference (p < 0.05)
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2.4 T ALE R A YR AT ED X MR AR B R AR e

HATE S R AR B R B A SRR, R B AL BRI 35 4 K, AR E B 5
W 3T B, S Ak SR A T R AR A O R AL & 4, R R B AE B S XS ME AR PR OR Y LI IR AL R R S
Y EER AR EAREN, R4 RMBIRSE 2 H kb Ab 2o 85 S BC , M ok 7= o0 B K - I0 I L R | ik
251,34 94.2%, S T EBRZENERREDEESR,
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Table 4 Effect of male multiple mating on female reproductive output and longevity of RSB

R84 MR =R 115 BT (%) A

Mating times No. females Qviposition period Fecundity Egg fenility Longevity
0 30 2.5+0.1a 257.1+£17.9a 95.9+2.6a 8.34£0.2a
1 30 2.320.1a 256.3 + 14.6a 93.7+1.3a 8.4+0.1a
2 30 2.6+0.1a 238.8+15.2a 96.8+3.2a 8.0+0.2a
3 24 2.440.1a 245.3+12.5a 96.4+1.0a 8.240.1a
4 18 2.6+0.2a 251.3+19.6a 94.2+5.6a 8.3+0.2a

Fl—FIMECEHE + R EAFM/NEFESRA LB ERF EE (p <0.05) Values (Mean + SE) with different letters in the same row are of
significant difference (p < 0.05)

3 i

AHRFRY, ERREESRXENR, X5 TWBSEY MARERES T, BRELSPEBE
SRR EFRRFBIF LWL, HHRAR, KBS ZR KT 4 K, FHZEKE N 2.72
W, XHE,7EH B A S B EBIE ZALIERS, R M A L E] 31 E KA, A ERB RN BEM
BIIARR

W R AT T B A XS S B R M B AT A MR R B E R T, R B E RN RT3 AR
MRS, KX RERSERRKE.SARE2RTRE,7 ARERHZRERNE 4%, MLLE R Pectin-
ophora gossypiella X4 Mt EBLXT#R f5 JERAR A BB E . oAb, TER R R P, REMER B 8% A0 i, KSR
BFREMAR OB LY, MR, AR R RSB B/, 6 B &KL E RS
48% . WEEMESRICEC H 48 AN, 3 AL ES IR B () 28 7 R B0 5 T AR B 1 88 X SE LR AR A ) AW B g, /T L
LR AR ZEAT AR T, R A BT RACIRFENROEHARE R, KA BRRYEERE
SRR IR B, (H FEE BUR F O Y 3 I, ¥ 4 52 BC e 1) 7 TGS o 3X AT AR AR X4 R 3T T 45 E SR A TE R AR R
mE B — R AL . BECECET B E BT, F M R R EOE R R, A T ERER

B BRSO B A R R A AR LR ], T W SR — RN EHEAEYEFE B IEE
B R R R OR B AR AL R . BEE MEMRACED F SR, N B ORI RIR TR X R TER &
FREAESY, ZAREARGERENEERNIR P REEA SN ETHOR S, FE, 8= 55 5 dAd
IO 495 5, {H E 9% 7™ B T 39 0 5 o AR N RE 4K, T DL AR I B 4R o OME AR BT O L 3 0 BN B, TR) A, ME SR A AR A
L5 e AR L, M R A T F RS RS MR AE T I MR TR BN, 1~ 6 HIREER S 2 MRS, SR H it
MESE 7= OB ORI FEONET ) ORI G rEIR A B E R . MG RTEM SO R Trichoplusia ni H
Ay BN MR, A 1 25 SCHK 15 T R AC D B X M R A T RN A R B R A B IR AT
EMRMRAET AT TR, R A SR A RNRRRARE R ETR., HKE
W, MR B X R R RN B R TR, X, 7N AEEE R B IEN IS /Er, B AR
¢ 4 BEL T OME A U 19 B TR, L o 3 08 TR 4 A R B S, DR o M AR BB R B A i, B (5 A B K A5 32 DAL
2, AR HBRE LR NHE, X e =W E MR, R SHAREHEMFY Bir, B4
g AARERRBHEN GRS R Helicoverpa armigera B, A U5 A% X AR 45 B U9 H (8] (L R0t SRR B
R 13.5% ; Keiji ZEFBHE G H B/NRT Cylas formicarius B , RMFR X OB L AAE FREBZET
Wit BRI U AR 45 T R K T BRI AN B2 B 0 UM R /N IR Ancylis sative BOTREY , 5 5 R B0 8 2% X A0 R
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R B8, A R A BE RN 68.5% ~ 85.2% " ; BE AR & S 7E WY VL RS X I 41 4 01 5 498 B B 36 K RS — AL SR
EAEMBEML, AARGRPFHNBEE TR, ERESHEAGRBERALR SR X 555
T3y BB IR R R B E R T RERY,

B\ ERRITAREREAHTIRE R, MAYES EBRE SR m kb 18 /K8 IR aT RL7E
P 7 1 B Bl TR R < 20 HE R, P 32 B R 5 R O MR A B, 3 L 4R 0o B AT AT AT 8], AT S BOH 2 R B R R R
ERTRE, FEERNMAEESEHE AR EF R EEILH
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