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Study on the biological characteristics of Ephedrus plagiator
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Abstract: [Aim] The objective of this study is to investigate the biological characteristics of Ephedrus
plagiator, an important endoparasitoid of Hyaloptera arundinis, as studies on its biological characteristics
are scarce both domestically and internationally. This study can provide a theoretical basis for the
biological control of H. arundinis. [Methods] 1In this paper, we adopted a combination of field
investigations and laboratory experiments to examine the parasitic characteristics, emergence, occurrence
patterns, mating behavior, and oviposition behavior of E. plagiator. [Results] The results showed that E.
plagiator completed 6~8 generations per year in the Baoding area, and the occurrence period was from
April to November; it overwintered mostly as mature larvae inside the mummies of H. arundinis. After being
parasitized, H. arundinis continued feedinh for 1~2 days, ceased movement and feeding after 3 days, and

gradually swelled and died within 4~8 days, E. plagiator adults emerged from the host on days 10~12.
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Three instars were initially observed in the larval stage, and four developmental stages were observed in the
pupal stage, with distinct morphological characteristics at each stage. Adults mainly emerged during
daylight, peaking between 6:00-8:00, accounting for 28% of the daily total emergence. The parasitism rate
of E. plagiator against H. arundinis was the highest in mid-June, reaching 53%; the female-to-male ratio
was 3 ¢ 1. Compared with the control group (without sugar feeding), 15% honey water or 15% sucrose
solution significantly increased the parasitism rate and prolong E. plagiator’s lifespan. The 15% honey
water yielded the best results, with the parasitism rate and lifespan reaching 59% and 11.17 days,
respectively. The mating process of E. plagiator was divided into four stages: courtship, pre-copulation,
copulation, and post-copulation; the female wasps mated only once in their lifetime, while the male wasps
mate multiple times. Oviposition process was divided into three stages: pre-oviposition host location and
inspection, oviposition, and post-oviposition grooming. [Conclusion] This study clarifies the key
biological characteristics of E. plagiator, which provides an important theoretical basis for the application

of E. plagiator to the biological control of H. arundinis.
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Fig.1 Growth and development of Ephedrus plagiator within Hyaloptera arundinis
TE: A, BUKBZR; B~C, OB EOENREE; D, KO NKEE; B, BREOMEY; F, PLHE. Note: A, Swollen
aphid body; B-C, body color changing from grass green to light green; D, Body color was grayish—brown; E, Black mummified aphid; F,

adult wasp emergence.
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Fig. 2 Morphological characteristics of the developmental stages of Ephedrus plagiator
W A, Bl B, Zhdt (Mg ¢, gl (E#RgHD); D, W () E, B (TR FL, Ol () G, o
(DUZRiF); H, MfEde; 1, HE%. Note: A, Egg; B, Larva (first—instar); C, Larva (mature larva); D, Pupa (stage 1); E, Pupa (stage 11); F,
Pupa (stage I11); G, Pupa (stage IV); H, Female adult; I, Male adult.
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Table 1 Male-to—female ratio of Ephedrus plagiator in the first to fourth generations
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e BPBUE N 3R E L IEAREZ, FFIBUENAF/NG F R ER P < 0.05 K F-2253 B3 . Note: The data in the

table were mean + SD of three replicates. Different lowercase letters within the same column indicated significant differences at P <

0.05. The same below.



24 FAASE: F UL Y R MR oss

Z2 W 1 75 A2 K Parasitism rate of E. plagiator
—— i 0 B [ % Number of E. plagiator
—a— Pk# it i % Number of H. arundinis

21200 0.
2 2
21000 | 50 =
B 2
5 800 40 F
< =
§ 600 | 30 £
3 400 ¢ 20 &
=200 10 ¥
i) H
H oo 0 %

P13 Mot iof e 2 ioF A e ORI AR IO R S 2 2
Fig. 3 Population dynamics and parasitism rate of Hyaloptera

arundinis and Ephedrus plagiator
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Table 2 Effects of different feeding conditions on the parasitism

rate and lifespan of Ephedrus plagiator
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in the table were mean + SD of three replicates. Different

lowercase letters within the same column indicated significant

differences at P << 0.05. The same below.
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Fig. 4 Daily emergence dynamics of male and female Ephedrus
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Table 3 Description of the main behavioral sequence during mating in Ephedrus plagiator
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