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Abstract: In order to elucidate the effects of light environments on the adult longevity and reproduction
of oriental fruit moth Grapholita molesta, the experiments on measure the adult longevity, mating rate,
pre-oviposition duration, oviposition duration, fecundity, egg duration, and hatching rate under different
light intensities (10 000, 1 000, 100, 1and 0.01 mW/m®) and wavelength ranges (red light, 630 nm; yel-
low light, 575 nm; green light, 510 nm; blue light, 455 nm; purple light, 440 nm; and ultraviolet (UV)
light, 365nm) were conducted in the laboratory. The results showed that, compared to higher light inten-
sities (10 000, 1 000 and 100 mW/m?), lower intensities (1 mW/m*and 0.01 mW/m®) led to shorter adult
longevity (<15 d), reduced fecundity (51.44 and 51.02 eggs, respectively), and longer egg duration
(3.36 d and 3.24 d, respectively). In addition, pre-oviposition and oviposition durations were extended
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under 1 mW/m’, with 3.80 d and 5.19 d, respectively. There was no significant difference in the mating

rate and egg hatching rate under different light intensities. Compared to yellow, green and blue light, ex-

posure to red and UV light resulted in shorter adult longevity (<13 d), lower mating rates (54.45% and

65.56%, respectively), longer pre-oviposition periods (>5.5 d), shorter oviposition period (<6 d), and re-

duced fecundity (38.34 and 57.60, respectively). Egg duration was shorter under red, blue and UV light
(2.66, 2.58 and 2.65 d, respectively), and egg hatching rate was the lowest under UV light (89.90%),
which significantly lower than those under other wavelength ranges. The study indicates that light envi-

ronment significantly affects the adult longevity and reproduction of G. molesta. Lower light intensity,

as well as exposure to red and UV light, were found to inhibit reproductive ability, which may not be

conducive to population development. These results offer insights into light environment setting for in-

door breeding and the development of light trapping technology in the field.
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Fig. 1 Effects of different light conditions on adult longevity of Grapholita molesta

PR Bl P bk o [ @RE LSRG R0 B3R 28 Tukey K0 5625 57 . 3% (P<0.05)

Data in the figure are

mean=+SE. Different lowercase letters on the same color bars indicate significant difference by Tukey’s test (P<0.05).
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Table 1 Effects of different light conditions on adult fecundity of Grapholita molesta

ihs HesRbi S P e A i
Treatment Light condition Mating rate/% Pre-ov19051t10n OV1po§1t10n No. of eggs laid per
duration/d duration/d female
S R 10 000 mW/m? 85.56+2.94 A 4.78+0.49 ab 6.34+0.42 ab 69.67+7.23 ab
Light intensity 1 000 mW/m’ 86.66+3.33 A 4.05£0.23 b 6.08+0.65 ab 96.68+8.72 a
100 mW/m’ 78.89+4.01 A 5.48+0.73 a 6.26+0.68 ab 87.63£5.01 a
1 mW/m? 77.78+4.45 A 3.80+0.38 b 5.19+0.72 b 51.44+5.60 b
0.01 mW/m? 81.1142.94 A 4.65+0.31 ab 6.83+0.66 a 51.02+5.98 b
WK T 275 Red light 54.45+9.69 B 5.52+0.73 a 4.54£0.40 b 38.3443.51 ¢
Wavelength TG Yellow light 83.34+3.33 A 4.43+0.19b 5.29+0.50 ab 73.86+4.43 ab
range £}t Green light 83.33+1.93 A 4.72£0.37b 6.21£0.28 ab 78.12+4.63 ab
%% Blue light 84.44+1.11 A 3.74+0.29 ¢ 7.04+1.31 a 95.6549.21 a
51 Purple light 80.00+3.85 A 5.51£0.18 a 5.51+0.83 ab 58.86+3.63 be
224N Ultraviolet light  65.56+£8.49 B 5.68+0.87 a 5.52+0.91 ab 57.60+4.75 be

FPEAE A HE R DR . RIS [R)/NE FhE R IR 248 Tukey 050 25 57 1. 2% (P<0.05) , A S AR RS SRR ZE R 7

6 U699 6 6 25 57 4 25 (P<0.05) .

Data in the table are mean+SE. Different lowercase letters in the same column indicate significant

difference by Tukey’s test (P<0.05), and different uppercase letters in the same column indicate significant difference by Chi-square

test (P<0.05).
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Fig. 2 Egg laying dynamics (A-B) and accumulative oviposition rate (C-D) of Grapholita molesta female

under different light conditions
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Table 2 Effects of different light conditions on egg duration and hatching rate of Grapholita molesta

Ab 3 Treatment JEI45E Light condition 5% & i Egg duration/d Gl {k % Hatching rate/%
S B R 10 000 mW/m? 2.70£0.01 b 94.43+0.45 A
Light intensity 1 000 mW/m’ 2.73+0.02 b 98.56+0.12 A

100 mW/m’ 2.82+0.01 b 91.6142.77 A
1 mW/m? 3.36+0.14 a 97.11+0.80 A
0.01 mW/m’? 3.24+0.06 a 95.76+0.98 A
g r (| £7) Red light 2.66£0.05 ¢ 96.25+£0.91 A
Wavelength range 56 Yellow light 3.85+0.14 a 97.10+1.18 A
255 Green light 3.76+0.04 a 97.23+0.49 A
Wt Blue light 2.58+0.03 ¢ 98.60+0.25 A
25 Purple light 3.142£0.11 b 97.26+0.76 A
2515 Ultraviolet light 2.65+0.04 ¢ 89.90+1.70 B

T PR A B bR . RIS TR] NG A R 28 Tukey WA K50 25 53 1 2 (P<0.05) , RIS K G SR RoR &Ky
Ko 1K 56 25 57 2. 3% (P<0.05) . Data in the table are mean+SE. Different lowercase letters in the same column indicate significant
difference by Tukey’s test (P<0.05), and different uppercase letters in the same column indicate significant difference by Chi-square
test (P<0.05).
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