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Abstract: To understand the effects of temperature, photoperiod, relative humidity and host plants on
the calling and mating behavior of female moths of black cutworm Agrotis ipsilon (Hiifnagel), the ef-
fects of these factors on the calling and mating behavior of female moths of 4. ipsilon were studied in
the laboratory with direct observation method. The results showed that, at 25°C, the moths had the most
calling bouts, the most mating bouts, the highest calling percentage, the highest mating percentage, the
shortest onset time of calling, the longest calling duration time, and the longest mating duration time per
bouts, which were 6.83 bouts, 1.78 bouts, 86.21%, 82.32%, 311.35 min, 65.46 min and 43.53 min, re-
spectively. At lower or higher temperatures than 25°C, it would prevent the calling and mating behavior
of female moth of A. ipsilon. Under the photoperiod of 6 h: 18 h, the moth had the most calling bouts,
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the most mating bouts, the highest calling percentage, the highest mating percentage, the longest onset
time of calling, the longest calling duration time, and the longest mating duration time per bouts, which
were 8.45 bouts, 2.42 bouts, 93.62%, 90.63%, 347.41 min, 86.83 min and 60.33 min, respectively. With
the extending of photoperiods, it would prevent the calling and mating behavior of A. ipsilon. Under the
relative humidity of 55%, the moths had the fewest calling bouts, the fewest mating bouts, the lowest
calling percentage, the lowest mating percentage, the longest onset time of calling, the shortest calling
duration time, and the shortest mating duration time per bouts, which were 4.41 bouts, 1.34 bouts,
72.65%, 70.45%, 325.78 min, 53.45 min and 31.34 min, respectively. With the increase of relative
humidity, the calling and mating behaviors of A. ipsilon were promoted. With the existence of corn
leaves, the moths had the most calling bouts, the most mating bouts, the highest calling percentage, the
highest mating percentage, the shortest onset time of calling, the longest calling duration time, and the
longest mating duration time per bouts, which were 8.87 bouts, 2.73 bouts, 95.32%, 93.26%, 262.42 min,

45%:

85.52 min and 64.67 min, respectively.
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Table 1 The calling and mating behaviors of female moth of Agrotis ipsilon under different temperatures

. KA RABFFSE 2% AR BLRF
; SRR (% N . N . [ SRR (% . .
W CO) kMo REED e i) e i) g e (B i min)
. Calling . . . Mating . .
Temperature  Calling bout Onset time Calling Mating bout Mating duration
percentage . . . percentage .
of calling duration time time per bout
16 2.524+0.18e  46.73£1.66d 397.63+4.67 ab 28.79+1.98d  1.12£0.08 bc 50.73£2.59de  13.68+1.82d
19 424+025¢  60.47£0.94c 375.24+6.04 bc  40.68+3.08c  1.31+0.21 abc 62.39+£1.31bc  23.45+1.51 ¢
22 54740.20b  75.65+1.35b 345.78+£3.60d  54.124391b  1.54+0.19ab 73.47+£1.93ab  34.23+0.85b
25 6.83£0.24a  86.21%1.19a 311.35£5.28e  65.46+2.97a 1.78+0.18a  82.32+2.81a 43.53+1.92 a
28 4.89+0.32bc  77.43£1.26b 336.51£8.82d  53.63£1.86b  1.62+0.12ab 71.55+¢3.59 abc 33.34+3.41D
31 3.3440.19d  58.64£1.92¢c 369.38+7.07c  39.14+2.58 ¢ 1.25+0.17 abc 60.46+8.71 cd  22.47+1.29 ¢
34 1.67£0.32 f  38.49+0.94¢ 411.82+4.66a  24.86+x1.44d 0.93+0.13¢c  4525+1.56¢ 10.59+1.76 d

PR B bR R o RIS [F) 51378 28 Duncan [T 222 K 50 7R P<0.05 K- P27 3% . SLIEIIL:D =
14 h:10 h, AHXIE 4 (70£7) %, Data are mean+ SE. Different letters in the same column indicate significant difference at P<0.05

level by Duncan’s new multiple range test. Photoperiod L: D is 14 h: 10 h; relative humidity is (70+7)%.
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2.3 AEIRET/IMbEERBRIEITH
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R SRAMIFEAT ] A FL YRR S BE B BIR A e
SR [] 5 08 B A I 3 TE A O RO R B R 43 R
0.9996 . 0.9959 . 0.9967 . 0.9839, 0.9985 ., 0.9999, 3K
fHY A iy B ) 550 B 5 W 2 IR A G M A OC R LR
}4-0.9878.,
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Table 2 The calling and mating behaviors of female moth of Agrotis ipsilon under different photoperiods

S SRAEELG SRAAFEE e ARSI 2k
SRIEZR (% N . N . Ty 3 AR (% : .
s ko FEE O iy e e s ot P (min)
. . Calling . . . . Mating . .
Photoperiod Calling bout Onset time Calling duration Mating bout Mating duration
percentage . . percentage .
of calling time time per bout
6h:18h  8.45+0.13a 93.62+0.80a 347.41+12.73 a 86.83+3.18a  2.42+0.12a 90.63£2.94 a 60.33+3.15a
10h:14h  7.21+0.09b 90.45+1.56a 325.12+13.72ab  75.20+£2.10b  2.11+0.16 ab 87.41+1.84ab  51.45+1.86b
14h:10h  6.79£0.24b 86.52+1.19b 311.55£5.28b 65.71£2.97¢c  1.82+0.18 bc 82.47+2.81b 43.72+£1.92 ¢
18h:6h 4.15+0.16 ¢ 65.43£1.22¢c 175.64+7.18 ¢ 50.23+3.21d  1.35#0.12¢  67.59+1.25¢ 30.89+1.99 d
22h:2h 1.73+0.14d 36.51£0.63d  50.38+5.81d 34.17£0.99e¢ 0.87+0.13d 37.53+4.15d 16.57£1.29 ¢

T B T B AR R o RIS [R) 7538 7R 48 Duncan G &R 22 AR B0 7E P<0.05 /K P25 5 i 25, W K 25°C, 4H
X A (70+£7)%., Data are meant SE. Different letters in the same column indicate significant difference at P<0.05 level by Dun-

can’s new multiple range test. Temperature is 25°C ; relative humidity is (70+7)%.
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Table 3 The calling and mating behaviors of female moth of Agrotis ipsilon under different relative humidities

: . BRG] SRABFREL . PR BC Y
POpiTAE"S o SRIGE (% N . N - U AL (% . .
MARE e KB OD o i) o (min) g R D) et (min)
Relative . Calling . . . Mating . .
humidity (%) Calling bout percentage Onset time Calling Mating bout percentage Mating duration
of calling duration time time per bout
55 4.41+£0.15¢ 72.65£2.48 ¢  325.78+6.48 a 53.45£1.81b 1.34+0.18 b 70.45+2.64c  31.34+1.81 ¢
70 6.73+0.24b 86.33+1.19b 311.47+5.28 a 65.14£2.97 b 1.69+0.18b 83.13+2.81b  42.87+1.92b
85 9.31£0.38 a 96.32+3.54a 286.43+£3.3b 80.67+5.98 a 2.36+0.11a 93.63t1.91a  54.7142.47 a

F PRI T BRI . RSN IR SRR 42 Duncan [BT SR 22 IR R B AE P<0.05 7K P 2257 W 3 o IR 25°C
BEJEIIL: D=14 h: 10 h, Data are mean+ SE. Different letters in the same column indicate significant difference at P<0.05 level by

Duncan’s new multiple range test. Temperature is 25°C ; photoperiod L:D is 14 h: 10 h.
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X R 22 5 i 25 (P<0.05) .

3 i

SRAB AN A E 2 B R 58 LA FEAT N B4 b BERRTT
FARBT7 ORI E 32 Z2 R0 A2 25 X 1 RS2 JL R
FEREMN T Z— o ARBFTEERY, /N FER
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O, Un AR A 28~31°CIN Y S HE A die i, 1o T 31°C
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D 8 T, 24 B P85 P 3 T AR AT, S A A 2 sF T B
TR T AR, 52 PCARp22 ) [ B g P 26 177 4 45 (K an-
no & Sato, 1979) ; AT A= 55 (2009) W 5% £ B, U1 &2
SJE BE I e ik A2 T A58 IR M 22°C, i T IR T
22°C , HACHEL 3 NI IR 45 (2012) BFIT R B,
R R 25°C T, A B B v R HRE TR AR
e Y A S B ) 8 8 e G, ey i A g B 4 s 41D
I ZE L 5 2436 8 Ry 22°CHT, A8 B Rp S i) ] e 1, 247

Ji 28°CHi , 22 i 5 £ it ) 5 S, L i o 9 B %) T o8
T4 5 125 h A (2014) HiAE , /N30 38 e i) feids i
JE A 25°C , o T RIARK T 247 2 400 o) e L i 28 i >R
FE R HL AR A e 06, 3 T A2 e T ARG T ) T
PG B Z M IE R A SR (1 £ 5545 ,2009b) ,
P RE A e T I A ) T e HORS  B A BRI AR 1)
B (EFKAE,1996) , M5 LA s SR A8 S 52 ic g
N

x4 AEFEEW T IMEZRKRERZEITA
Table 4 The calling and mating behaviors of female moth of Agrotis ipsilon with different host plants

R (%) SR SR AR SR (%) BAUZ B2k
EERELY] RAE (I:;uin BFE] (min)  BFE (min)  SSPCURER Matin M) (min)
Host plant Calling bout g Onset time Calling Mating bout g Mating duration
percentage . DY percentage .
of calling duration time time per bout
F K Com 8.87+0.08a 95.32+1.22a 262424697 85.52+2.99a 2.73+0.07a  93.26+2.01a 64.67£1.92a
HifE Cotton ~ 8.13£0.06 bc 93.53+1.79a 275.62+4.21 cde 82.36+1.86ab 2.51+0.09 abc 91.35£1.55a 59.98+2.16 ab
A4z Peanut  8.46+£0.13b  94.65+1.28 a 268.3144.66 de  84.74+2.53 ab 2.62+0.06 ab  92.67+2.95a 62.23+1.55ab
3% Cabbage 7.27+0.07 ¢ 89.43£1.84 ab 295.15+5.65b  70.56£1.86 cd 2.04+0.09 de  86.79+3.61 a 52.47+1.82 ¢
Fiek Celery  7.48+0.16 de 91.57+1.29 ab 289.63£5.38 bc  75.67+3.03 bc 2.25+£0.09 cd  87.83+4.21a 55.53+2.98 bc
FHBSL Chili 7.85+0.28 cd 92.35+1.22 ab 280.45+5.47 bed 79.76+5.38 abe 2.35+0.14 bed  89.54+3.07a  57.76+4.17 abc
CK 6.45£0.08 f 86.57+£3.34b 312.21£3.78 a  65.89+1.99d 1.85£0.17¢  82.68+3.59a 42.95+1.56d

FrPRAE R bR R 22 . [RIBIAS [ -5 7R 28 Duncan BT R 22 ARG 0 7 P<0.05 7K - 22 55 W 38 . IR R 25°C,
FEREFEMAL:D A 14 h: 10 h, AHXF 2 A (70+£7)% ., Data are mean+ SE. Different letters in the same column indicate significant
difference at P<0.05 level by Duncan’s new multiple range test. Temperature is 25°C ; photoperiods L:D is 14 h: 10 h, and relative

humidity is (70+7)%.

ANEDEREJE AR, /N2 PR i sRA S S AT
FEAEZE S, ORMMURE SR LR B AL
SRS Ui s 7] | SR A 20 sk 7] R0 YR 38 e 5 22 5[]
B CHR RIS WA RO . B AT 1R B dedu Ay
TESSUTE L , WnAH R 8k Helicoverpa assulta (Guenée)
(Kamimura & Tatsuki, 1994) | # 4% Ht (Dong et al.,
2005) FEIEMIE Craphalocrocis medinalis (Guenée)
(Ka- wazu et al.,2011) %5 . X A A2 K At IR ] 30
(A AR T PEAR S 2 A A g, DX 7 A i il
YEM

T EE X/ N Ml PSR AN B ASTeA T R IR B 5
M, {5 P A7 A% /N b 2 5 SR A B S8 e A T R A A
Y, 39K 5 JEC T Rk 2 N P A 3 T PEARE N . 2
T T 55 (2006) WHFE UL W, 75 50% B9AHRS 1 B
BE/NE U B Carposina niponensis Walsingham h{ HL
-2 SE WL A 43.8% , TTTE 70%~100% 1Y AR X ik BE
i, HAZ AL A 45 1 45 . Kanno & Sato(1980) 4%
1B, =T 25°CHT, Bl A AR EE T, AR A
I ASTC 3 b 2B 3G, ACBCF LR B) o AR L T

AF EAHPIAE B R A Bk R R
Jir %k B SR A S ASBeA T A E B, WS R
AEFE R )T O SR M A i P R AR SS BeA T HA Bk
E e VR H GRATA 55 ,2009) 5 4 %5 FAEY TR
I, SR e 4= WIEL Earias vittella (Fabricius) JEE S EH
% Macrolophus caliginosus (Wagner) 1932 it i T %
% (Tamhanker, 1994 ; Moayeri et al., 2006) ; 7K
FIEE U AR /Y 2 2057 A, KRR A — AL e
o RE L BT 26 1 Y e T 4R S TC (P I 55
2002), AWFFEAERFIY], TR ML ALA 3 0T
S AT AF AR RE /N PR R AR UL SR
TH 3 SERC BRI A L AR, 4 R AR B 4k I TR] , ZE 4
SRABAFEEAT ] AR S BL P2 (] X T RE 37 32
R A B3 A A R L T A B R A
Y16 L, AT 52 e SR A K2 22 B A5 24 (Dickens et al.
1990;Landolt et al., 1992) .

S REE OCRR SR R FF A A A
TYIXF /N PR SRAB B AS AT R A s . AT
FEADEE T sk SE R - B/ H IR 75 TR AT 4
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