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Diversity and Dynamic of Parasitoid Wasps and Lepidopteran Insects during
Growth Stages of Rice
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Abstract: Parasitoid wasps are important natural enemies in paddy rice and play an important role in biological
control. However, their role is significantly affected by many factors. To investigate the effect of different crop
growing stage on the diversity of parasitoids wasps and lepidopteran insects, we used Malaise trap to collect the
parasitoid wasps and lepidopteran insects in rice fields. The results showed that the population size of parasitoid
wasps was far more than lepidopteran insects in each growth period. The Ichneumonidae, Braconidae,
Trichogrammatidae, Mymaridae and Scelionidae were the dominant wasp groups in rice fields, accounting for
11.80%, 11.71%, 9.18%, 15.51% and 11.83% of the total wasps population size, respectively. Among the order,
Lepidoptera, Pyralidae, Noctuidae, Tortricidae and Nymphalidae were the dominant species, accounting for 22.32%,
20.87%, 26.28% and 12.75% of the total, respectively. The number of parasitic wasps increased at the initial stages
of rice and then decreased with the development of rice, reaching the highest at the milky stage and differed
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significantly from other seven growth stages. The Shannon diversity index and the Simpson index of the parasitic
wasps did not vary significantly, but the evenness index decreased at the milky stage (0.790) and then gradually
increased until harvest. The number of Lepidopteran insects also increased at the early rice stages and then
decreased with the development of the rice, and reached the highest at the flowering stage and differed significantly
from other growth stages. There were no significant differences in the Shannon diversity index and the Simpson
index of Lepidopteran insects among the rice stages. However, the evenness index of Lepidoptera insect fluctuated
greatly from the rice heading stage to the ripening stage and differed significantly among many stages. So the
growth stage of rice affects the population size of parasitic wasps and Lepidopteran insect, and has significant
effects on diversity and richness of parasitic wasps and Lepidopteran insect in specific stage.

Key words: parasitoid wasp; Lepidopteran insect; malaise trap; diversity; rice growth stages
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Table 1 Parasitoid families and their percentages in rice field

AL Family i Number T4t Percentage (%)
Wi F] Ichneumonidae 834 11.80
Hi%F] Braconidae 828 11.71
W 4TI R} Aphidiidae 247 3.49
FRHARIERL Trichogrammatidae 649 9.18
2N R Mymaridae 1096 15.51
4/M&ER} Pteromalidae 457 6.47
Bk/NEFRL Encyrtidae 602 8.52
1fii /% Eulophidae 627 8.87
/NEEL Chalcididae 75 1.06
/MR Eupelmidae 13 0.18
it /Mg R Elasmidae 8 0.11
J7JH/NEEL Eurytomidae 20 0.28
E g/ NERL Perilampidae 8 0.11
Ief /% Aphelinidae 23 0.33
LI ANR} Scelionidae 836 11.83
I iR %R} Platygasteridae 11 0.16
4%} Proctotrupidae 6 0.08
HIEf AR} Diapriidae 120 1.70
KIEANEFRE Megaspilidae 27 0.38
KA %FL Charipidae 429 6.07
AL RL Eucoilidae 74 1.05
JiE Rl Bethyloidae 47 0.66
#U4FL Dryinidae 28 0.40
INEBRIE R} Figitidae 1 0.01

A+ #%&%l Scoliidae 2 0.03
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Table 2 Lepidoptera families and their percentage in rice field

Al Family ##8 Number 14>t Percentage (%)
A} Pyralidae 231 22.32
RO Noctuidae 216 20.87
LA Tortricidae 272 26.28
Al Geometridae 87 8.41
FH#%} Notodontidae 1 0.10
#IRFEL Lymantriidae 16 1.55
SHRRL Plutellidae 7 0.68
ZWF} Gelechiidae 11 1.06
4%} Tineidae 16 1.55
A}l Pterophoridae 12 1.16
A} Choreutis 5 0.48
IR Nymphalidae 132 12.75
R} Pieridae 9 0.87
NRIERL Satyridae 6 0.58
FEUERL Hesperiidae 6 0.58
WIERL Lycaenidae 2 0.19
Kig#} Sphingidae 6 0.58
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7-30: 43BEW] Tillering stage; 8-13: K%Y Elongation and booting stage; 8-27: #ilif#}] Heading stage; 9-10: #%4t] Flowering stage; 9-23:
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Note: Data were mean+ SD, uppercase and lowercase letters indicated comparison among developmental stage of rice within parasitoids and lepidopteran
insects, respectively. Data followed different letters are significantly different (LSD test, P<<0.05). The same below.
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Fig. 1 The amount of individuals of parasitoid wasps and lepidopteran insects at different ages of rice
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Fig. 2 Diversity of parasitoid wasps and Lepidopteran insects
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