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Effects of photoperiod on the development and reproduction of
Agrotis ypsilon

CHU Yan-Na~ WANG Qiong LI Jing-Wen ZHANG Qing-Wen LIU Xiao-Xia~
(College of Agronomy and Biotechnology, China Agricultrue University, Beijing 100193, China)

Abstract [Objectives] To understand the effects of photoperiod on the development and reproduction of the black
cutworm, Agrotis ypsilon (Rottemberg). [Methods] The development and reproduction of the black cutworm kept under 5
different photoperiods (OL : 24D, 8L : 16D, 12L : 12D, 16L : 8D, 24L : 0D) were observed under laboratory conditions.
[Results] The growth of the black cutworm accelerated, and the developmental duration shortened, with increasing
photoperiod, whereas hatchability, survival rate, eclosion rate and average fecundity first increased then decreased. The
optimum photoperiods for eggs, larvae, pupae and adults were 12L : 12D or 16L : 8D, 16L : 8D, OL : 24D and 12L : 12D,
respectively. Generally, 16L : 8D was the optimum photoperiod for the development of the black cutworm. [Conclusion]
Photoperiod had significant effects on the development and reproduction of the black cutworm, and different developmental
stages had different responses to various photoperiods.

Key words Agrotis ypsilon, photoperiod, growth and development, reproduction

N E R Agrotis ypsilon ( Rottemberg ) & &, #8, YJREZE | FF Noctua ypsilon ,
FHABRER , AELE. R, B1&H, B RIWEBRFAAR . BRERE. BERENT

* REYMA ;T AFMEREFED (201003025 )
**E-mail: chuyannal@163.com
=+ B HEE , E-mail: liuxiaoxia611@cau.edu.cn

Wi B8 : 2013-10-23 , #EFZ HER : 2014-06-20


http://www.iciba.com/increase/

5 #A BHPE: XEABNIMEERERKEBTREENE G -1269-

X, HFXTEE T2 2 , FMMAFEK, &R,
AF. BT, 2%, B, RE. DRE, HE,
ZH. B3k, mB%E, BE. MEEREDHNZ
MBEX  MERNERM, MR, BAZEANZ
MBERE (FBHE , 1989 ) NMbEBRISE
1 RNBEHRBERA , 1~2 BB BEYOH
S, 3R LY RBMEYHE, TR, =
ENERRENZE  EEXMNEE (FH%,
2002 ) LBEAh , $hBRIATTERE N ERF. B

RXLUR KB, HEAH R BKBE 2007 ),

slEFRmEE NMXBERNRE, EFRKZ%
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REER ( EBMNE , 2001 ; BB | 2004 ;
EHET 2005 ; 5k BIE 2005 ; SBRHKE |, 2007 ;
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AN TFERFEE-—ELEH
(Beck, 1980 ) ERWETFE, HE /M, it
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% ,2002) BE, ENEBEUTZZERRTHKE
HNBEERENEECRRERKRENTE ,
o0 : #8448 & Helicoverpa armigera ( Hibner ), &
¥ &R % Spodoptera exigua ( Hibner ), ¥ &
Mythimna separata ( Walker ), BLSUM % Pieris
melete Ménéries ., #k /s B /v B Carposina
nipponensis Walsingham , #& H &% #& Kallima
T M E K 8 Ostrinia
EREW Brithys crini

inachus Doubleday .

furnacalis ( Guenée ).

( Fabricius ) & ( BRI YIZ |, 1976 ; AL F
1980 ; EE A& ,1996 ; A E Mok= &, 1998 ;
BRENE 2002 ; BEEE ,2008 ; XEFE,

2011 ; BRI EE L 2013), BHEKRA N E R
MR IRE,
AR ES

i

RITHZEXRE  FKRS5HTE

KEABN P EERYR, KR, BRIPHSIE
KABERNEE, BEX -5 , LA
FSNZRAEREE A MZROFTHER
EMENFAREEEREHBIREE FAN
M ERNEAFRESE S

1 MEEFZE
1.1 #HARBMEFR

MbERBPERLBZREYRF H R
PRt  EEEMESREPSNEAR, AFA
ER PR IBEEFRRIEN/NERR, 3RT
BIEF  AEFRBEARAS cmEL, A
MEERXHESR  SRERM . FRBADHE
HO, HhRIFEE , FOMRRKREE  FiEL
LE, SAREDLER , FPULHREET
FREN , BR 10%HNBEK, EFRRELS
RARO M AR MG, 80 WIS ,
BETRES , Bedishh, 5/,

HRERMNARTEY  AIREREPRE
(241 )°C FEXEE 70%+10% , X AR 14L
: 10D,

1.2 =EWFHE

ERE (24 1) C, HXEE 70% £10%
MEHT , 2501%E oL 24D, 8L : 16D, 12L
©12D, 16L : 8D, 24L : OD 5 MNXAEAH , X/h
MEREASEFTEABAHTHEKRRBEER
BT, iBF, W, $R, HHKRBE M
BEEMEI L (HM )R, BLEES 3K,

FE-RFHH  EAREERDHNER
M(EZ9cm)d , ZETHNXEABRHA
TITRIEFEP  LHBAARL. SRERNR(F
B 1R )MECFRIMHWBIER , HROEK
RBEER  CEBERUARTCER |, 2 BZFANIC



-1270- R B %R Chinese Journal of Applied Entomology 51%

FIFRFIER. MERE
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S BIER A SPSS16.0 it H#HITER
EHE2DH ( One-way ANOVA ) # Duncan’s %
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2 HBR5SH
21 SRR INE RO K B B B

KB /N R INBCERR GBS FE
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N EFRINFE 121 © 12D F16L : 8D KA HI%K
BHTEKRERF (K1)
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22 Rz MuERGBE KK FHRE

KRBT/ DNMbER LR R 288 4hH
WEBRESREEER I 18 F=3.030, df =4,
10 ;P=0.071 ;2 #& :F=2.744 df=4,10 ;P=0.089 ),
M iZE 3-6 RHBENEAEFTRFEEEEW
(3# :F=27.736 ,df=4,10 ; P<0.001 ;4 & :
F=31.328 ,df =4, 10 ;P<0.001 ; 5 #& :F = 33.542 ,

df =4, 10 ; P<0.001 ; 6 #& : F=28.117 , df =4, 10 ;
P<0.001 ), BEREEXRITRINEMN , K EAHHZE

HER(R2)

B—RHBREFTERBPRYET FEERE
EEFEER, BEXRBRNENEM  SRHAH
FERZRHEA , BHXEAHEE 16L : 8D #a
®, SRNENFEREZS THMLE ; X
REBEEET 16 h 5, FRYHREFFTRRERR
K. B4, B—XKEAHT , TRRKRALHREF
SERBTMHERE EERKRNEE HEFEIXREY
RS (&3)

&1 AR/ E R ORRY (L R0 B RS2
Table 1 Effects of photoperiod on the hatchability and developmental duration of Agrotis ypsilon egg

Photoperiod (L : D)
0:24 8: 12112 16 8 240
Ll (_0/_0) 89.02+1.01ab 95.17+0.03b 96.50+0.02b 92.62+0.02b  84.33+0.03a
Hatchability
SHR (D) 3.54+0.10a 3.250.07b 2.91+0.09c 2.9940.10c 2.7940.10c

Developmental duration

B—THERFEHRFRERTE Duncan’s ZEHRFEE 005 KFELERFTEH (P<0.05) F4, &5,
Data followed by the same letters in the same row are not significantly different (Duncan’s multiple range test, P<0.05). The

same with Table 4, Table 5.

R2 KB MEESRLE RIS
Table 2 Effects of photoperiod on the developmental duration of Agrotis ypsilon larvae
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J71 8 Developmental duration ( d )

FEH(L:D)

Photoperiod ~ LEASIR  28A%R  3WHR  4WHR  SEHR  cEHR 4R E8
1st instar 2nd instar 3rd instar 4th instar 5th instar 6th instar Larvae
0:24 2.1340.12ab  3.2640.11a 4.0140.13a 5.6040.07a 6.2240.04a 9.6230.36a 30.8440.36a
8:16 2.2640.04ab  2.9940.43ab 4.2940.11a 4.7440.30b 5.9040.23a 9.4430.69a 29.6240.64a
12:12 2.3240.06a 2.63#0.12ab  4.1340.23a 4.9040.07b 5.7740.15a 74340.17b  27.13#0.09b
16:8 2.0940.04b 2.5240.09b 2.8940.17b 3.5440.16¢ 4.6340.13b 5.5530.12¢ 21.2340.59c
24:0 20440040  24140.04b  2.6420.13b 3.4040.13c 4.2140.14b 5.7240.15¢c  20.4330.47c

B—3HEEHREHRRFERRRL Duncan’s ZELHRGTE 0.056 KF LERFTEE (P<0.05) *3 [,
Data followed by the same letters in the same column are not significantly different (Duncan’s multiple range test, P<0.05).

The same with Table 3.
2.3 R /MEERELZ RN
XRAEN N MM ERFELLEHEE T
( F=1.406 , df =4, 10, P=0.301 ) , XI 4@/ HA A0
PR F ( F=44.911 ,df =4, 10 ,P<0.001 ;
F=73.287 , df =4, 10 , P<0.001 ), F&7& 3 BRAT/E
FIIg N , 88 A BRI P (LR - MERK, £ 121
12D WX BAHSRGT WHH&K 5 19.78d,
PULRES , 7 90.67% ; 1£ 24L : 0D K9 X AR
SHT , WAEEERE , N 1415d, PILEREK ,
N 57.52% (&4 )
24 B MEBREBRBEKEZEREEN
A
KB MMbEREBREGN=NEFE
&9 ( F=35.599 , df=4, 10 , P<0.001 ;
F=7.648 , df=4, 25 , P<0.001 ) B&=& 3 MR At (A8
o, EEmM=NELEmERK, £ 12L:

12D AR BRMHT REBEFRK , 7 15.23d,
FIH =TI ER K , A1 202.70 KL , £ 24L :
0D HXBEH&HT , REFwm&E , 779.86d,
T =@/ , J9357.00 K (K5 )

B2 KABXN P ERNEKLZBTRRE
EEEEW, URHEEMANERLEEREE
PR N ERTE 24L ODWXBABEHT ,
REBEHR FETXRHAKFE ;M7 12L : 12D F 16L
(D AMAEHT K KEREE , FEXRA,
R EBEZKIITE , BRATFNMER
MEKSZEE MENEANFREXASHN K
NREEZER HP WHKEXEBNR 121 12D
M 16L : 8D , 4B FKEHKAH KR 16L : 8D , i
WREXEHN OL: 24D RENFZEXEHR
12L : 12Do

®3 AN ENREFRNFE

Table 3 Effects of photoperiod on the survival rate of Agrotis ypsilon larvae

125E 2 Survival rate ( % )

XEH(L:D)

Photoperiod LR R

Istinstar

2 k4R

2nd instar

3R R

3rd instar

AtREhH
4th instar

58RehH
5th instar

6 BRehE
6th instar

4R

Larvae
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0:24 81.4440.68a 83.7820.49a 85.78#0.45a 91.44#0.1la 92.2240.1l1a 93.56#0.1la 46.1840.35a
8:16 83.7840.29ab 83.8940.11a 88.33#0.38b 91.0030.51a 93.5640.48a 95.8930.29b 50.6810.18b
12:12 87.6740.51bc 89.3420.33b  92.004#0.33c  95.1140.22b  97.7840.22b  99.56#0.44c  66.7140.80c
16 : 8 90.3320.19c  92.7830.22c 94.2230.11d 96.8930.29b 98.1140.11b 99.1140.89c 74.3940.43d

240 70.8943.64d 78.5530.91d 85.00#.35a 86.00+1.35c 88.89#1.39c 92.89#.06a  33.52+1.06e

F 4 XEABXNMOUEREWE. WHEMICENRIG
Table 4 Effects of photoperiod on the pupal weight, pupal developmental duration and eclosion rate of Agrotis ypsilon

¢ EH Photoperiod (L : D)

0:24 8 16 12:12 16:8 240
BE (9) 0.4540.04a 04140032  0.48300la  0474000a  0.4740.00a
Pupal weight
®WHA (d) 164330442  1854030b  10.78036c  16.9820.23a  14.1520.22d
Pupal developmental duration
L= (%) 85.9642.80ab  86.5540.40ab  90.6740.38a  82.030.71b  57.5241.67c

Eclosion rate

&5 SEEEAXT /)N ME R R H A F1 R 2 RIS
Table 5 Effects of photoperiod on the adult longevity and fecundity of Agrotis ypsilon

YA Photoperiod (L : D)

0:24 8:16 12 112 16 - 8 24:0

P
RR%w® (d) 12.7940.23a 15.2340.34b 15.2240.20b 13.3940.43a 9.86240.54¢
Adult longevity

3Z 2 y
$i&]$m’tgﬁ5 (H1) 721.33+108.80ab 1202.674191.69bc 1 428.33+184.25¢ 1 409.004217.99c 357.33+117.13a
Eggs laid per female

=] =S
RFOE (H) 396-1 098 583-1 821 935-1924 563-2 072 69-734
Total eggs

3 itip FENEESETE. BERE (24x1)C , #
XRE 70% +£10%KISRMT |, SAKEEE Y 16L ¢
ARBEN—NEBRRR T BIWE 8D WHAS , MERYBNEERT , £
BNERRERFEESENZRE SIREER  ERKT 7439% , AL FHASLLE | #H68
BBENTL, ARLERKRE  KEABAX ity 16L : 8D X AHMARF /MR RIFE, It
ZREKREREZERAFESENTE F 4 EE—XEAHT  FTERKE /N ERS S
BFREESNAEBABEHEENFTENELCN FERuFE  WBERRWEK HiEERME
#. ENECTEA , SESHEERH. FER 125 HPAYRELEIRES WIS ERMEE
BEEXBNBNENENEAEENES AR HEEHEE. LUKEARHR oL : 24D NpE
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RIBHNAERE WA, PR HIN 19.78d
# 90.67%, LANHEEL R 12L : 12D XA , />
WERRBENKERRZF  RTHMELE H
BESWMFLM=MED BN 1522 d M
1428.23 %1 , i85 12L : 12D WX AHE T /it
ERABENEKABERABELRE,

HEEART i E R LR R 2 MR K
BEREAEEERH MXNHE -6 RHBNEKE
FHEEEE EUERERR N ER 1218
REHTCRIHROIEER, NEERE 3 RE0
hBREFEOHRMIELERNLRES M 38
FHRARELH RARARRAERE 2
BREEWEDRAE( PERLRIZFEEY R
WHZRFR , 1995 % FTMA , /MitiER 1~2 @4 R
KRABHENEIATHERBNHE,

A KABEEN MEREKEETNE
MEEEEATEABNE XTHEEREA N
ERBTEFTHIME CHRENEXR. K
KEBHIRE R

HREHNEREKEXBEREZBENEN B
BERMERE. BE. XBZHECHERRZARKRE
R, BT ETRIMG RS , RIOITEHITSH
EHNSEMITE HERWESHEXRERLE
E—ENRE BRIFELERERLERMT X
BEX M EREKLBEHMOESE, I, &
NMEERNENAFLIERATUSEZA BT
DRZHEAFTNFIRMEEABEIREMEMNNE
R,
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