FYI 273 Journal of Plant Protection, 2018, 45(4):731-738 DOI: 10.13802/j.cnki.zwbhxb.2018.2016228

FEEEAN — R B RBAEREZ TR

TR EFEM aFae NEE' € F [EE"

(1. by R P22 b, 2 0710005 2. WALA FEAET R IR, 34 052360)

HE . AW 0 R B 3t = & 23K Athetis lepigone (Moschler)i‘kiﬁé’] #of, A3 24+1°C A8
AR JE (80+5) A B 13 AR B IR 0G Sk Tl & = b R4 R R A R R AR F L

HREN,REANS B ERIRERELE H AT H, é:;h,ﬂéﬂa‘éi;%hﬂ# — BRI R E
AT E0 B K F I BAE 33.7~40.7 d Z 18], AR BRANK 7= 2, iR & 3K 13 F 2 67.0%~78.7% 214 , 3 =
97 B 1 335.3~382.4 K 2 1], AP BEAL B IS HAE 116.4~144.0 219, B R IBEF3<16 h A, = 5 Kk 4h
K EF IR0 B A F A 40.2~63.2 d Z 18] 5 34 R SR P ag SR AR B IR IR IL £, IF A
Z L)k Ay B AL 8 BARIR AL 18.4%~79.6% Z 18] , A%, & K AF F A 15.3%~66.0% 2 18] , f 4k 7
975 JE 275.8~419.0 45 2 i) , AP BEAS B IS H A 30.4~122.6 2 1), R IAK K BA A T = 5 Kk &
KERAAT,

KR = S LR KRR, A F R B

Effects of photoperiod on development and reproduction of Lepidopteran pest Athetis
lepigone (Moschler)
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Abstract: To clarify the effects of photoperiod on Lepidopteran pest Athetis lepigone (Mdschler), the de-
velopment of larvae and fecundity of adults were investigated in the laboratory under the temperature 24+
1°C, relative humidity (80+5)% and different photoperiods. The results indicated that the photoperiod had
a significant effect on the development and reproduction of A. lepigone. When the illumination time lasted
for more than 16 hours, the developmental duration of A. lepigone ranged from 33.7 to 40.7 d and no dor-
mancy was observed. The adult rate accounted for 67.0%-78.7%, the number of eggs laid per female was
from 335.3 to 382.4 and index of population trend was from 116.41 to 144.0. In contrast, when the illumi-
nation time was less than 16 hours, the developmental duration of A. lepigone ranged from 40.2 to 63.2 d.
Some mature larvae or pupae entered into dormant state and the dormancy rate ranged between 18.4% and
79.6%. Meantime, the adult rate, number of eggs laid per female, and index of population trend were
15.3% - 66.0%, 275.8-419.0 and 30.4-122.6, respectively. The results indicated that long photoperiod
was beneficial to the growth and reproduction of A. lepigone.
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Table 1 Developmental duration of Athetis lepigone under different photoperiods

H Y Bt Developmental stage 0L:24D 2L:22D 4L:20D 6L:18D 8L:16D 10L:14D 12L:12D
14 1st instar 4240.1 bc 5.0+02a 44+0.1b 3.7¢0.1e  4.1#0.1cd 4.0£0.3 bed 4.3+0.2 be
2% 2nd instar 4.0£0.1ab 4.2+0.1a  4.0£0.1ab  3.3+0.0def 4.3£0.2a 3.740.2bc  4.1£0.1a
34 3rd instar 3.6£0.1 ab  3.740.2ab 3.7£0.l ab 3.7+0.0 ab 3.8+0.l1 ab 3.6+0.1 b 3.5+0.1 b
415 4th instar 4.6£0.1b 4.7+40.2a  42403bcd 4.140.0d 4.2+0.0cd 4.4+0.0bc  4.0+0.0d
54 5th instar 6.1£0.4bc  6.5+0.7ab 6.3+0.7ab  5.3+03cd 6.6tl.1ab 7.1+0.5a 5.9+0.2 be
6% 6th instar 10.8£3.3¢  24.9+l.1a 19.1£2.5b 6.9+1.2d 12.7+0.5c¢ 14.8+4.5¢c 122+25¢
1§ Pupa 9.740.0cd 12.3£0.4a 10.1£0.1 ¢ 9.7£0.1d 12.1+0.0a 11.0£0.6a 11.9+0.1a
BRI 22+03bc  1.8+03a 2.1+0.1ab 3.7+0.2e 3.0£0.5dc 3.5+0.l1¢ 2.9+0.5¢cd
Preoviposition duration
B RE i Total development ~ 45:2+2.9 d 632+0.7a 539+£33b 40.2+1.9ef 50.8+1.6 bc 52.1+5.1bc 48.8+3.0 cd
durationdurationuration

K B BBt Developmental stage 14L:10D 16L:8D 18L:6D 20L:4D 22L:2D 24L:0D
1 {#% 1st instar 42+0.1bc  4.0+0.1de 4.00.2cd 4.120.0cd 3.9£0.1de 4.1£0.0cd
2 {% 2nd instar 3.6£02cd  3.1+0.1ef 3.4+0.2cde 3.2+0.0ef 3.0£0.6f  3.2+0.1 def
3% 3rd instar 3.8+0.3 ab 3.9+0.4 a 3.1+0.1 ¢ 3.24+0.1 ¢ 2.8+0.1d 3.2+0.1¢
4% 4th instar 4.1+0.1d 4.3+03bc  3.6+0.0e 3.5+0.1ef 3.3+0.1f 3.5+0.1¢
5 i 5th instar 44+0.1 ef  52+0.6 cde 4.3+0.0 f 4.6+0.1 def 4.2+0.1f  4.740.1 def
6 #% 6th instar 12.0+4.1 ¢ 6.7£02d  54+0.7d  4.9+0.5d 4.5+0.1d 4.4+03d
1 Pupa 10.5¢0.3b  10.6£02b  9.9+0.1cd 9.940.1cd 9.0+0.1 f 10.0+0.0 cd
7RI Y 2940.1cd 22+02ab 3.1x0.1d  2.5#0.1bc 3.0£0.1cd 7.6+0.1f
Preoviposition duration
R E i Total development  45.5+43d  40.0+1.5ef 36.8+0.9 efg 35.9+0.6 fg 33.7+0.6 g 40.7+0.3 ¢

durationdurationuration

TP A B R R . R TR S AN IR/ NE 7B R 48 Duncan [CT & I 225K B0 7E P<0.05 /K V22 5 i3 . Data

are mean=SE. Different lowercase letters in the same row indicate significant difference at P<0.05 level by Duncan’s new multiple

range test.
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Table 2 Insect states of dormancy and numbers of Athetis lepigone under different photoperiods %
Develﬁaﬁﬁfﬁswge 0L:24D 2L:22D 4L:20D 6L:18D 8L:16D 10L:14D 12L:12D 14L:10D
5% 5th instar 1.3+0.1ab 1.2+03b 1.5+0.2a  0.0£0.0c 2.1+0.1a 22+03a 1.5+£0.1a 0.0+£0.0 ¢
6 % 6th instar 12.3£0.1 bec 52.6+3.5a 35.1#4.1b  8.7403c¢c 51.9+83a 49.3+53ab 29.3+2.1b 11.1+0.1 bc
i Pupa 7.0£0.9d 12.2£1.0bc 19.8£1.2b  9.740.6 cd 25.6£2.5a 13.0+0.4c 16.5£0.7bc 11.9f1.1c¢c
SRHR 20.7+4.5d 66.8+5.8b 56.4+9.2bc 18.4+43d 79.6+l.4a 64.5+7.5b 47.5+59c 23.0£3.5d

Dormancy rate

FPEAE RV IH £ bR . [ TEE S AN RN FRER IR 48 Duncan [T SR 22 A0 S0 7E P<0.05 /K V- 2 5+ . % . Da-

ta are mean+SE. Different lowercase letters in the same column indicate significant difference at P<0.05 level by Duncan’s new mul-

tiple range test.

6 g LB (%)
Proportion of 6th instar larva
N
[er]

1

1 2 3 4 5 6 7 8 9 10 11 12 13

E1 AESEEABEET ZSERE RN 6 AL 5]
Fig. 1 The proportions of the 6th instars of Athetis lepigone under different photoperiods
PR B P B R AR DR o R )7 B R 48 Duncan [UHT IR TE R IRTE P<0.05 K- 2253 3 . 1~13: SERIH 10
0L:24D.2L:22D.4L:20D.6L:18D.8L:16D,10L:14D.12L:12D,14L:10D, 16 L:8D. 18L:6D.20L:4D,22L:
2 D124 L:0 D, Data are mean+SE. Different lowercase letters indicate significant difference at P<0.05 level by Duncan’ s new
multiple range test. 1-13: Photoperiods were 0 L:24 D, 2 L:22D, 4L:20D, 6 L:18 D, 8L:16 D, 10L:14 D, 12L:12D, 14 L:
10D, 16 L:8D, 18 L:6 D, 20L:4 D, 22 L:2 D and 24 L:0 D, respectively.
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Table 3 Adult reproduction of Athetis lepigone under different photoperiods

Jef Sﬂf.tﬁ J AR A Fﬁgﬂﬁﬁﬂ;ﬁ Fﬁgﬂﬂ;ﬁ $ﬂiﬁ¥fﬂfﬂﬁﬂ§ W Hhe iy t’éﬁﬁﬁ*ﬁ‘
Photoperiod Eclosion rate ~ Adult rate Preov1P051t10n Ov1pf)smon No. of eggs laid Fem.ale Male longevity
(%) (%) duration (d)  duration (d) per female longevity (d) (d)
0L:24D  89.1£1.7bc  60.0+1.0 ¢ 22403 de  11.5£0.3 ab 362.5+12.0 bed  16.5+0.2 be 16.7£0.2 d
2L:22D  59.9433¢ 243£1.5fF 1.8+0.3 f 11.2+0.3 ab 288.7+8.8 f 16.8+0.8 be 17.5+0.4 bed
4L:20D  68.4+8.6d 37.748.1 ¢ 2.1£0.1 ef 11.3+0.1 ab 2758422 f 17.0+0.3 be 17.7£0.1 bed
6L:18D  89.1£5.8bc  66.0£9.5¢ 3.7£0.2 b 11.3+0.5 ab 383.0£8.9b 17.3£0.8 be 17.4+0.3 bed
8L:16D  438+03f 153£15¢ 3.0£0.5¢cd  11.5+0.9 ab 414.0£29.6 a 17.7+0.3 be 18.0+1.7 bed
10L:14D  72.74£7.1d 27.7£7.1 £ 3.5¢0.1b 11.9+£0.4 ab 329.2+16.8 17.2+0.6 be 15.8+0.7 d
12L:12D  75.846.9d 39.7+4.0 ¢ 2.940.5cd 12.740.3 a 419.0£22.8 a 17.4+0.1 be 19.4+0.5 ab
14L:10D 87.4+33¢ 48.7+0.6 d 2.9+0.1cd  11.5£0.1 ab 360.8+7.4 bed 15.9+0.2 ¢ 16.9+0.5 cd
16 L:8D 96.4+43ab  78.6+1.5a 22402 ef  11.6+0.4 ab 345.1£11.7 de 17.2+0.3 be 18.5+0.3 ab
1I8L:6D 92.2+1.0abc  67.0£3.0bc  3.1+£0.0 ¢ 12.3+0.6 ab 382.4+11.4b 18.0+0.2 abc  18.7+0.3 ab
20L:4D 98.8+1.3 a 78.7£6.0 a 2.540.1 de 11.7+1.8 ab 372.3+10.2 be 16.6+0.1 be 18.2+0.4 be
22L:2D 95.94+2.5 ab 77.7£1.5a 3.0+0.1 cd 12.1£1.1 ab 351.1£7.5 cde 19.0+0.4 ab 18.1+0.7 bed
24L:0D 98.7t1.3 a 74.7+2.5ab  7.6+0.1 a 10.8+0.1b 3353+3.7 ¢ 20.0+£0.4 a 22103 a

FPRAE bR R . RSV S AR ING FERER IR 28 Duncan [T A I 22K B0 7 P<0.05 K- 225+ .3 o Data

are mean+SE. Different lowercase letters in the same row indicate significant difference at P<0.05 level by Duncan's new multiple

range test.
3 g

B E LA (2009) & BR; B £ 8% Pteronemobi-
us gifuensis £ BAEKIC IR Y & B # R 20 B AR T
SRR T YR Ok 25°C A 16 L: 8 D
BERBEHINS59d, 7L 12 L 12 DAY
135.6 d; Dolezal et al.(2007) A Jy % 6 IRA F TS €5,
BORZh R AR KR, MR 20°C OLJEWIE T 14 L:
10 DEFh & & DI A48 1 15 d, e s R
14 L:10 DB AT K T 15 do FEAM R il
BT RIS, KGRI — 8 2R ik 2 AL
K R ORI AR LT Rk 5~6 1 4 B
& BRI SRR IR L, 785 B8 4k 1
AL R B TR E TR BRI R
ML & B s R, o R R BN
B AR AT g B U R B R

L HUB AR IR A SRR 280 5 0 B/ P45
(2007) W58 R, /Nt ] Phaedon brassicae 3= %E
2 DA U ARHRAR AR 4 5 2R 1545 (2012) i B /)N
M=% 1R Agrotis ypsilon BE LAl HU  BF AR HL 3 Fp L2
IRIREA . ARSI R, mDC AT &
TR MR I A A AE A 204y ORI B 1 1 BRI 175 45
Horp 223y s SRR A A0 SRR A S 8y e
BldssiE . k555 (2014) 78 H [a] # A o # e 2 3
LA RS R IX 5 ZE ik 22 ) 2 H A R
2, HASI A RANRT

W3 BRI A R 2= AR R &
LA FLr O R R 5 ke R HRREIR () =R,
FHESE (2014) XF 2 4] 45 R Wi % Diadegma semiclausum
WP RI 1 R4 TR R L, AR TR R S B 5%
PR B HUOR IR A9 =22 R, OB R W18 10 L:
14 D BRI R 1, 7K 73.03% . ZEAS TS ik



736 H oo R o

45%:

B IR T TS B ARORAIRIR . A, FEAS IS
Hd e BRAERDGRREEAE R DGR 6 L: 18 D IR
IR % I T e OB R A b B, SCFp Il A e
B G R 30 Sy A B, I P KB Os-
trinia furnacalis 75 MKFPEE, 75 20°C /4T ,6 L: 18 D

A 7 R I A T e DG IR (2~12 h) Ab B (B
H4,2013) ; FOHEE Loxostege sticticalis %)) 7
R 22~30°CHT, Y JE IR 10 L: 14 D BHRIR R LG
W} 12 L:12 DFI8 L: 16 D B i FAA ( 85 /i 45
2009),

T4 AEXBPEHFT _REZREIWABEME
Table 4 Experimental population life table of Athetis lepigone under different photoperiods

% B Bt Developmental stage

0L:24D 2L:22D 4L:20D 6L:18D 8L:16D 10L:14D 12L:12D

#JjH Larva 1 #% 1st instar 100.0 100.0 100.0 100.0 100.0 100.0 100.0
21#% 2nd instar 89.7 97.0 96.0 89.7 97.3 95.0 93.0
3#% 3rd instar 83.7 95.7 95.7 88.3 97.3 94.7 91.3
414 4th instar 83.3 95.7 94.7 86.3 97.0 93.7 89.3
5% 5th instar 83.0 94.7 94.7 85.3 96.3 93.0 88.0
6 iz 6th instar 20.3 69.0 77.3 53.0 67.3 55.3 72.3
1§ Pupa 67.3 40.7 55.0 74.0 35.0 38.0 52.3
J R Adult 60.0 243 37.7 66.0 153 27.7 39.7
It F Female 29.0 14.7 19.3 32.0 7.3 13.0 21.3
FZBiE: No. of eggs laid 362.5 288.7 275.8 383.0 414.0 329.2 418.9
Wit A~ 10511.3 42338 53312 122573 30361 42792 89374
Expected no. of eggs of the following generation
R 3 FE %L Population trend index 105.1 42.3 53.3 122.6 30.4 42.8 89.4

% & BBt Developmental stage

14L:10D 16L:8D 18L:6D 20L:4D 22L:2D 24L:0D

41 Larva 1% 1st instar 100.0 100.0 100.0 100.0 100.0 100.0
2% 2nd instar 88.3 93.3 93.3 93.3 93.0 94.0
3% 3rd instar 78.3 90.1 81.7 83.7 84.0 81.0
4% 4th instar 77.9 87.6 78.7 81.7 82.3 77.0
5% 5th instar 77.5 86.2 78.2 81.3 82.0 77.0
6 1% 6th instar 30.2 133 143 8.0 7.0 103
I Pupa 55.3 81.8 72.6 79.7 81.0 75.7
i Adult 482 78.6 67.0 78.7 77.7 74.7
MHE . Female 26.8 33.7 32.0 36.3 41.0 373
FEHiHEE No. of eggs laid 360.8 345.1 382.4 372.3 351.1 335.3
Tt F A B 9673.9 11641.2 122285 135258 143959 12516.0
Expected no. of eggs of the following generation
Tl 4 #3554 Population trend index 96.7 116.4 122.3 135.3 144.0 125.2

B UL &y s I8 R v B8 DR R SO TR A oy 2%
S, 11 [V L B 4l B B B S DA R B R
WA SR 2 IR B N R U520 . Mo et al. (2013) %5 %
PR 25°C I B 8k Spodoptera litura %) 3L 7 /%, 1
MR Tt 2 30°CHT, H AT RIS KA 6 18 5 AL
W 5 S BRAE (2012) IA I BE AB A 0T — i ZE 0 Mk 1Y

W50 B UCRARLAT S, R AR AN[RT B R A ¥R
ZRIRBEN 6 %, (EEREF IRE A TR HEA 6 91
R I 2 . TEARWITE b R, — s R B
YRR It 52 B IR0, i H IR R HEA
6 WA R Z | L 24.6%0~82.2% 2
], i B AR A DR REA 6%, 1 X 5
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Pérez-Hedo et al. (2011) 45 525100, B dk 25747 1k Sesa-
mia nonagrioides W15t Kz YR [l 5 D' BRI ] 22 4k
AR, FER OGRS T i 220k — e S~6 1%, 1M
O R TR 47 A RSS2 A 12 L 12 D i 259
(o B 12 RS

VR 520 B AR T A ) E PR R —— S
RE SN B AL A A2 T B R 5 DA R A BRAR 4
7 KICHAH T S ZEH W Leptinotarsa de-
cemlineata {58 , T B 4 W] ik A4 (XS /)
5, 2012) , 1 BE B 5F /N Coccophagus cero-
plastae TEFR G REAYHIECT 77 D 2 B 38400, i R
WA (SR F55,2010) o ASHFSE LB, G
X R 2SR M A S e 5 SR 5 B 0/ B A
oL, H B R T i Z g i S e 7 o, JF HLAE
—ERE L RO EmAE R . X ATREEH T 005
5 Bl sE 2 P BOL SRR R R, i T A
R

P (2013) 7EMF I 15 X — i 22 0 M52 i I
G RE B T A MR A AT, R A T
25°C I}, HAAR DT80 39.36 d, B34 7= Bl il
174.86 %, ABF5E W], BAR i R AE 4 PR I
FMF T AR EBE O TR A T2,
R TR AR T, gl A S 25 2 A R IR
ML IRIRAH 20.7% , DA G RN >16 hivf, 4l
KB ERE, HICIRIR LG, il A= 4 4o, i
RS B , PR IGIA S & AR 3% i Ry
PRGN EI>16 h, X AR A H T i e ny A=
T UL BRI 2508

AR A P R AR ) = P SR N AT, A A
RRE R ZE AP %) A= TH A R LA S H ) 4K
PR Y 0 T 4 AT — 2 IS A, X T A 280
S SO R AR Y X6 i ZE R A A A B AR A eT i
AR a i — LR .
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