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Effect of LED light of different wavelengths on the growth,
development and reproduction of Calospilos suspecta
(Lepidoptera: Geometridae) larvae
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Abstract [Aim] To determine the effect of exposing Calospilos suspecta larvae to LED light of different wavelengths
during the dark period on their subsequent growth, development and reproduction. [Methods] Newly hatched larvae were
exposed to LED lights of different wavelengths [red (620-625 nm), yellow (580-585 nm), blue (465-467 nm), and green
(520-523 nm)], for 10 h during the dark period, after which their pupation rate, emergence rate, developmental duration,
pre-oviposition period and adult longevity, were measured and compared. Pupae were weighed, and the number of eggs laid

per female counted. [Results] (1) Exposure to different wavelengths of LED light had significant effects on the pupation and
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emergence rates of C. suspecta (Pupation rate: P < 0.001; Eclosion rate: P = 0.027). The blue LED group had the lowest

pupation rate (64.00%), and green LED group had the lowest emergence rate (89.55%). (2) Larval duration was prolonged by

exposure to LED lights, and female larval duration was longer than male larval duration. Diapause pupal duration was

shortened by exposure to LED light, especially yellow LED light. (3) Pupal weight was reduced by exposure to LED light;

both female and male pupal weight were least in the blue LED light group, but female pupae were significantly heavier than

male pupae (P < 0.05). (4) Exposure to LED light had no significant effect on the pre-oviposition duration of C. suspecta (P =

0.468). However, compared with the control group, the adult longevity of males and females exposed to yellow, blue and green

LED light was significantly reduced (P < 0.001). Compared to the control group [(170.6+46.7) grains], exposure to red LED

light significantly increased the number of eggs laid per female [(218.1+52.7) grains] (P < 0.001), whereas exposure to blue LED

light significantly reduced the number of eggs laid [( 140.9+£33.0) grains] (P < 0.001). [Conclusion] Exposure to LED lights of

different wavelengths during the dark period had short-term effects on the larval duration, pupation rate and pupal weight, of C.

suspecta. Exposure to LED light also had long-term effects on pupal duration, emergence rate, adult longevity and egg production.

Exposure to blue and green LED light inhibited the survival, growth, development and reproduction, of C. suspecta.

Key words Calospilos suspecta; LED light; growth and development; reproduction
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F 1 AEKK LED R 2K & 2 RN 8RNI LRH R0

Table 1 Effects of exposure to LED light of different wavelengths on pupation rate and eclosion rate of Calospilos suspecta

5G4 H Light treatment in dark period  fLIF3 (% ) Pupation rate (%) P (% ) Eclosion rate (%)

14L : 10R 87.00 100.00

14L : 10Y 82.00 95.12

14L : 10B 64.00 93.75

14L : 10G 67.00 89.55

14L : 10D (CK) 89.00 95.51

KI5 ¥ 5: Chi-square test df=4, ¥*=30.946, P<0.001 df=4, ¥*=10.947, P=0.027
XHRZL (CK) ot L 1 D 43 RIOCHIAEE ], SCbdih R. Y. B G /rBIFonar. # . #iMst( LED Juii, T,

In the control group (CK), L and D represent the light period and dark period, respectively, in the experimental group, R, Y, B,

and G represent red, yellow, blue, and green LED light, respectively. The same below.

2.1.2 AREEK LED XBIT £ KEEREE
BHEEM AR LED JEIEX 2R 4
B gl RUBE AN R] (% 2), 20, ¥, RSk
LED iy gl A4 F X IRAL[ (24.7+3.3 ) d],
HERAREE (P=0.069), #[ (26.5£2.8) d]
MERIE[ (26.5+2.4) d]ifEgh RIS . A
£ LED U5 Ab 38 %5 i 4 B A 8 2 M 5

®2 AEIKK LED St 248K & B R4 AR m
Table 2 Effects of exposure to different wavelengths of
LED light on the larval duration of Calospilos suspecta

I U Ak 2 4 (d) Larval duration (d)
Light treatment

in dark period g ?
14L : 10R 25.4+3.0 (38) a 27.0£32 (49) b
14L : 10Y 253434 (42) a 26.1£2.8 (40) be
14L : 10B 26.542.8 (26) a 28.7+3.5 (38) a
14L : 10G 26.542.4 (28) a 28.5+3.6 (39) a

14L : 10D(CK) 24.743.3 (43) a 25.343.1 (46) ¢

ANOVA dfi=4, dfyi=172,  dfi=4, d,=207,
F=2.220, P=0.069 F=8.033, P<0.001

RPEHE B EEARER . 155 NG N R BLE ih
WLEZIY 100 Sk 4 HL 28 1E 5256 FUFE 5 ME SRR ME H 0 e ¢
FEA R, A — S 5 ARG PR R R 22 7 B
( P<0.05, Duncan [CKGH ), *F7n MM a2 57 0 &
(P<0.05, tH0%0 ). # 3. F£4 K5,
Data in the table are mean+SD. The numbers in parentheses
represent the final sample sizes of female and male adults
after normal experimental losses from the initial 100 larvae
observed in each treatment. Different lowercase letters after
the data in same column show significant difference
( P<0.05, Duncan’s test). The asterisk indicates significant
difference between male and female (P<0.05, #-test). The
same for Table 3, Table 4 and Table 5.
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®3 AEKK LED RN 2iFAEE REWFIHNE I
Table 3 Effects of exposure to LED light of different wavelengths on the pupal duratin of Calospilos suspecta

WEHeAb e AR E ISR (d) Non-diapause pupal duration (d) i & 4\ (d) Diapause pupal duration (d)

Light treatment

in dark period Jd ? g e
14L : 10R 11.4+0.6 (15) ab 11.3£0.9 (27) a 45.9+6.6 (23) b 49.4+6.6 (22) b
14L : 10Y 11.1£0.9 (23) b 10.7£0.8 (24) b 37.1£7.0 (18) ¢ 39.748.2 (13) ¢
14L : 10B 11.9£1.1 (21) a 11.5£0.9 (30) a 43.0+5.0 (4) be 46.4+9.4 (5) bc
14L : 10G 11.7£1.0 (18) a 11.6£1.0 (28) a 46.2£7.1 (6) b 48.5+6.8 (8) b
14L : 10D (CK) 11.1£0.6 (20) b 11.5£0.8 (23) a 54.0+4.6 (20) a 56.4£7.3 (22) a
ANOVA dfi=4, dfy=92, dfi=4, dfs=127, dfi=4, dfy=66, dfi=4, dfy=65,

F=3.066, P=0.020

F=4.135, P=0.006

F=17.990, P<0.001

F=10.905, P<0.001

x4 FFEKKLED RN LIBAEERBIFENH N
Table 4 Effects of exposure to LED light of different wavelengths on the pupal weight of Calospilos suspecta

FEDGALIE AW EIHIEE (g) Weight of non-diapause pupae (g) i B IHIETE (g) Weight of diapause pupae (g)
i AT, : ; :
14L : 10R 0.078+0.016 (15) a 0.105+0.018 (27) a" 0.078+0.013 (23) ab 0.106+£0.021 (22) a
14L : 10Y 0.076+0.011 (23) a 0.092+0.012 (24) ¢ 0.073£0.012 (19) bec  0.093+0.016 (16) b
14L : 10B 0.064+0.009 (21) b 0.089+0.013 (30) ¢’ 0.064+0.011 (5) ¢ 0.081+0.014 (8) b
14L : 10G 0.070+0.010 (18) ab  0.096+0.014 (28) bc" 0.074+0.010 (10) abc 0.106£0.011 (11) a"
14L : 10D (CK) 0.076+0.013 (20) a 0.101+0.015 (23 ) ab" 0.084+£0.014 (23) a  0.109£0.023 (23) a’
ANOVA dfi=4, df;=92, dfi=4, dfs=127, dfi=4, dfs=14, dfi=4, dfs=76,

F=4.812, P=0.001 F=4.887, P=0.001 F=3.574, P=0.010 F=4.446, P=0.003

®S5 AEKK LED BN LHBAEERBES~IPATH. HRAFER AW~ PERZI
Table 5 Effects of different wavelengths of LED light on the pre-oviposition period, adult longevity and

number of eggs laid per female of Calospilos suspecta

AR PR (d) i F 4y (d) Adult longevity (d) FUEF B ChE)

Light treatment Pre-oviposition period (d) 3 0 Number of eggs }aid per

in dark period female (grain)
14L : 10R 25+1.1 (15) a 18.543.5 (15) a 14.1£23 (15) ab 218.1+52.7 (15) a
14L : 10Y 2440.6 (22) a 142422 (22) b 135825 (22) b 157.1437.2 (22) be
14L : 10B 2.5+1.3 (20) a 14.0£2.5 (20) b 13.1£1.6 (20) b 140.9+£33.0 (20) ¢
14L : 10G 3.1#1.5 (18) a 12529 (18) b 11.1£2.1 (18) ¢ 148.3+47.3 (18) be
14L : 10D (CK) 2.5£1.5(20) a 18.3+4.3 (20) a’ 15.5+3.5 (20) a 170.6+46.7 (20) b
ANOVA dfi=4, df>=90, dfi=4, df,=90, dfi=4, df>,=90, dfi=4, df,=90,

F=0.900, P=0.468 F=13.736, P<0.001 F=7.876, P<0.001 F=8.154, P<0.001

et s AL PRA AR T S A i A K
e, HAAEREMEER (P<0.05),
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