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Growth, development , internal structure and responses of Asian bean thrips
Megalurothrips usitatus to emamectin benzoate stress

Huang Tianbao™ Zhao Linyan' Yu Qihang" Dong Wenbo' Li Fen** Wu Shaoying"*

(1. Sanya Institute of Breeding and Multiplication, Hainan University, Sanya 572025, Hainan Province, China;
2. School of Tropical Agriculture and Forestry, Hainan University, Danzhou 571737, Hainan Province, China)

Abstract: To clarify the developmental duration, internal anatomical structures, and responses to ema-
mectin benzoate stress in Asian bean thrips Megalurothrips usitatus, the developmental duration was
determined, and the reproductive systems of female and male adults were observed under a stereo
microscope. Furthermore, the development of reproductive structures following treatment with sub-
lethal concentrations of emamectin benzoate was investigated. The results showed that the development
of M. usitatus comprises six stages, with increasing body size and progressively deepening body color-
ation. The digestive tract consists of the foregut, midgut, hindgut, and four Malpighian tubules. The
female reproductive system includes ovaries with eight ovarioles, a spermatheca, and a sickle-shaped
ovipositor; whereas male adults possess paired testes, accessory glands and a spine-like aedeagus. After
treatment with a sublethal concentration (LC,) of emamectin benzoate, the “pupation” rate of M. usita-
tus decreased from 84.87% to 66.24%, and developmental malformations were observed in the ovari-
oles of female adults and the testes of male adults. These results indicate that sublethal concentrations of
emamectin benzoate significantly inhibit “pupation” and metamorphic development in M. usitatus, and
cause structural damage to the reproductive system.

Key words: Megalurothrips usitatus; emamectin benzoate; developmental duration; digestive tract;
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reproductive system
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il S T4 B ] E R K 5 JE Megalurothrips
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PE. BRI HIEA 204 5 A 5 A5 F I F AR X A
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R Hl] I ik 7 ST AR A TE S RN 0 A, R B 6 11
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Triton X-100 % ¥ , & [ Sigma 23 7 3 HoAb 15044
P2 #ral . SZ61 M4 e %, H 7R Olympus 2
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LA B G 2 I A5 s H O 5 1 D0 5 . K7 12 h S B LR K A s L Bt . A Egg; B: newly hatched first instar
nymph; C: first instar nymph at 12 h after hatching; D: first instar nymph at 24 h after hatching; E: first instar nymph at 36 h after

hatching; F: first instar nymph at 48 h after hatching; G: second-instar nymph; H: prepseudopupa; I: pseudopupa ; J: pseudopupa at

12 h after “pupation”; K: male adult; L: female adult.
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Fig. 1 Developmental durations of Megalurothrips usitatus
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B [GAS 5 8 MER L S QA D MERCHUOP S 9. BB EMERIL™ OISR, FoMERUR A 2810 2 K5 9. G L UGS 3R
FBR R 10 0KS 85 12 B AR . H. MR HUBE 5 13: BHZE . A: Alimentary canal of female adult; 1: foregut; 2: anterior midgut; 3:
median midgut; 4: posterior midgut. B: Malpighian tubules and proctodeum of female adult; 5: Malpighian tubules of female adult;
6: midgut; 7: hindgut. C: Malpighian tube of male adult; 8: Malpighian tube of male. D: Ovarioles of female adult. 9: Ovariole; E:
Ovipositor of female adult. F: Spermatheca of female adult. 10: spermatheca. G: Testes and paragonia glands of male adult; 11:
testis; 12: paragonia gland. H: Abdomen of male adult. 13: aedeagus.
2 ZiEAE DR He AR SS
Fig. 2 Internal anatomical structures of female and male Megalurothrips usitatus
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Fig. 3 Stained transverse paraffin section of the abdomen of female (A) and male (B) adults of Megalurothrips usitatus
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Fig. 4 Stained longitudinal paraffin section of the abdomen of female (A) and male (B) adults of
Megalurothrips usitatus
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Fig. 6 Effect of emamectin benzoate on the testes of male Megalurothrips usitatus adult
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A: Control group; 1: well-developed ovariole; 2: well-developed egg. B: Emamectin benzoate treatment group;

3: malformed ovariole; 4: malformed egg.
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Fig.7 Effect of emamectin benzoate on the ovarioles of female Megalurothrips usitatus adult
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