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Effects of nighttime light intensity changes on biological characteristics of
Ectropis grisescens Warren

QIAO Li', ZHANG Tianhai', JIANG Yueli*, ZHOU Zhou', ZHOU Guotao’, GENG Shubao', JIN Yinli'
(1.School of Agriculture, Xinyang Agriculture and Forestry University, Xinyang 464000, China; 2.Institute of Plant Protection, Henan Academy of Agri-
cultural Sciences, Zhengzhou 450002, China; 3.Henan Yunfei Technology Development Co., Lid., Zhengzhou 450003, China)

Abstract: To investigate the effects of different light intensities at night on the biological characteristics of Ectropis
grisescens Warren, and to provide a reference for the scientific application of light to control pests in tea gardens, this study
set six light intensities (40 Ix, 80 Ix, 120 Ix, 160 Ix, 200 Ix and 240 Ix) and one white natural light (150-200 Ix) con-
trol. The effects of different light intensities on larval development, survival rate, pupation rate, single pupa weight, emer-

gence rate, adult development period and oviposition of E. grisescens were observed. The results showed that compared with

the control, six light intensities had different effects on the

W H 3 :2024-01-05

ESWB A5 FHAMEE BB A1 A BATH H (XNKJTD-007) ; ¥ §9 45
TR ST % 301(222102110109) 5 H % & S 0F K 1
X3 B (2017YFD0200907 ) 5 [ % A #& Bl & 3 4900 H
(32001902) ; {45 FE PRBH 3 1R 10 H (242102520042 5
AR T 6T H (242102110178 5 110 B 44 25 25 24 1
RIS H (24B210012) ;{7 FH A= 50158 B T I 45 701
H (2023XYQNO08)

EEEA T FI(1980-) o R TTULA  P4 . B2, £ 5 M the increase of light intensity, the oviposition duration of
FRMES S E RS PIADIS. (E-mail) 2017180004 female adults of E. grisescens was gradually shortened, and

development duration of E. grisescens larvae in every
instar. Under 240 Ix illumination treatment, the total de-
velopmental period of E. grisescens was the shortest, the
survival rate of 5th instar larvae was the lowest, and the e-
mergence rate was significantly lower than that of the con-
trol. The effect of light intensity on the longevity of male a-

dults was more significant than that of female adults. With

@ xyafu.edu.cn the oviposition amount was continuously reduced. The re-

BIREE 45, (E-mail ) jinyinli02@ 163.com sults of this study indicated that increasing the irradiation
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of light with appropriate wavelengths at night in tea garden could disturb the normal growth period of E. grisescens, restrain

the development speed of its population, and effectively reduce the occurrence of E. grisescens.
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A HOIR SR AT RS A4 (5 BH T 0T 5 B 1 AT
AR, B TSR L IR B SR A PR IR 256 3 X,
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AR A A 3 A A 45 LED T (4440~
475 nm) ,PM6612 %7 JEBE T (BRI 7 A8 ve 8 I R
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18 T4 A BR S \] 7= 8 ), PGX-330A-12H (L) )
WG AR (T SRR A BR A J = 5, B2 B
TV (RIS 2 A BRA R 5 6 R AL H 4R
(FK% :45.0 emx45.2 emx37.0 em)

1.3 REHZE

AR E 6 AN JEHREE (400128 40 1x 80 Ix,
120 1x 160 1x 200 Ix A1 240 Ix) AbHHFT 1 %) R 20
(CK), #EBERKMEH H AT — 20 2 4 mIENR
I RE, B EE 30 3k, B TRE22~25 °C 1B
70%+5% , % 440 ~ 475 nm () LED i 5 kb 35 24
PRI ; 0 BRZHAE 8 R4 S iR 3R, DL L
F12 bt 12 h, AR 3 ANEE,
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12 h( &R A150~200 1x) , 19:00-7:00 i LED
JTRFEEIRAT 12 h(PK440~475 nm) , XTI A K
7:00-19:0008 F HOGAT BREF 12 h (DG REE 150~
200 1x),19:00-7 : 002 HE AL B 12 h, %) Ak U i 5
RAREE T3 ML K2 RUE &)y i 45 30 1) T 28 AR A
A BRI B A8 KRB, e 5% 1~ 5 1 4h U &k & 1
J 5 A AETE A 4 BRI S K 18 . 0048 T
WP ES, 0 SR & 7 D B o A A U
J TR R B ORI AR A R i
P O R 5% T 5% RN (G W S 5 g (B A
HAT em, i/ 15 em) 4 HAE 8 em M FRILE T
Bl — 2R MR UE AR, PN BB AR K, AL
H=00 . R 10% %8 %K AR RN B A 7075 55
FER A8 .00 5 i JBE HE AR BR , 0 310 i A7 15 K
B, e R H T RS K B D A R WA B Y BN A
R BB FR ML 4k S g% | {0 SR BRI B0
1.4 HIELE

TEH Excel 2019 #4472, H] SPSS 16.0
B BOE AT 7 22 08, N /N B E R R
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R1 TRERENRKRZERELSDHRTH AN
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W 1 PR, AR E IE R X I A RUBE 25 5% 1 4y
WIH —E R, 1 841 HTE 160 1x,200 1x
F1240 Ix AFET % B Dy o R, B 160 Ix A1
200 Ix 4B 5 xF BRAH b 25 5 3 HA b AR F DT
W TR, 2 W4 HAE 160 1x 200 1x A1 240 Ix
LEBER R I E K T XTI 80 Ix Al 120 1x AbHE
TRE DR G TR, 3 46 AL AL
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FOKF, 4B HLL 80 Ix BT A B MR EK, 5
At Ak B e X6} HE 25 S 243k W 35 OK O, 240 Ix AbEETR
Wi ER DR, 5 BBk E DA b B
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Table 1 Effects of different light intensities on the developmental duration of larvae of Ectropis grisescens Warren

St B R I (d) T

(k) 1 2 1% 3% 44t 5 1% (d)

40 2.29+0.10¢ 1.95+0.08b 2.37+0.10a 2.53+0.11b 2.96+0.20a 12.10+£0.39a
80 2.28+0.10c¢ 1.34+0.08¢ 2.06+0.11b 2.86+0.14a 2.91+0.18ab 11.45+0.41ab
120 2.01+0.09d 1.45+0.08¢ 2.25+0.10ab 2.31+0.12bc 3.05+£0.21a 11.05+0.37b
160 3.09+0.09a 2.73+0.19a 1.98+0.16b 1.78+0.15de 2.61+0.23bc 12.18+0.66a
200 3.13+0.12a 2.58+0.19a 1.66+0.15¢ 2.10+0.16d 2.28+0.18cd 11.74+0.65a
240 2.71+0.09b 2.53+0.19a 1.21+0.11d 1.56+0.14e 2.06+0.18d 10.01+0.61c
CK 2.61+0.08b 1.78+0.07b 2.39+0.11a 2.19+0.11cd 3.24+0.17a 12.20+0.38a

TR LR 22, TR SRS A R/ NG R R AN R AR BRI 22 5 .25 (P<0. 05)
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4y H AR 2R X BRI R B T 209% 11 19%
2.4 AN[E) R B A 1B 3 A B A B M

WKL 3 BT, 40 1x O JREE b 3R (7% 0 i = A
1o, HL5 ) R At A P 22 e B 255240 1x Kb P55 %)
MR 25 SRR 10 KT (0 5 At b 38 22 S5 13k Wl 3
K FE1201x  1601x . 2001x F12401x ) I B 40 3
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Fig.1 Survival rate of 5th instar larvae under different light

intensities
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Fig.2 Pupation rate of larvae under different light intensities
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Fig.3 Single pupa weight of Ectropis grisescens Warren under

different light intensities
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Fig.4 The eclosion rate of pupae under different light intensi-

ties
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Fig.5 The developmental duration of adults under different

light intensities
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WIS X RRA LA 2. 87 d, FR G AT AT, BAS R i e
FEERECE RO DT SOE IR R AR, B
B A3 I, A RO = B0 i 3 S22 % 38 1
Fas Hirp 240 Ix SEREACTE R P2 BR R R Hoxt IR
% 1. 14 d,160 1x.200 Ix F1 240 Ix &b BT 7= 50 §ij 5
P E K TX

F2 o EREER I R R R R R0

Table 2 Effects of different light intensities on oviposition of female

adults of Ectropis grisescens Warren

T Bk PRI PRI
(Ix) €9) (d) (d)
40 378.07x18.25b 1.2020.12¢ 5.67+0.45ab
80 327.33£24.77c 1.27+0.17c 5.67+0.21ab
120 289.60£26.97cd  1.330.13c 5.20+0.58hc
160 287.13+20.88cd  2.13x0.13b 4.800.37c
200 263.1312.23d 2.27£0.13ab  3.7320.35d
240 230.07+10.45¢ 2.4720.17a 3.330.47d
CK 495.60+24.57a 1.33+0.13¢ 6.2020.72a

[R5 Bt A Rl NG 38R 22 57 3 (P<0.05)
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