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Dynamics and temporal niches of major pest insects and their
natural enemies in perennial rice fields
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Abstract [Objectives] To clarify the occurrence of the main pest insects and their natural enemies in perennial rice fields,
analyze the temporal relationships between these pests and their natural enemies, and provide a scientific basis for controlling
pests of perennial rice crops. [Methods]  The five point sampling method, incorporating sweep sampling, plate beating,
visual inspection and trapping, was used to record the number of insects in perennial and conventional rice fields in two
different rice planting areas in Yunnan Province. [Results]  In the first growing season of conventional rice crops, the main

pest insects were the rice planthopper Chilo suppressalis, Tryporyza incertulas and Cnaphalocrocis medinalis, and their main
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predators were Sepedon sphegeus, Tetragnatha nitens and Indolestes cyaneus. However, in the second growing season, the
main pest insects were the rice planthopper and C. medinalis, and the main predators were S. sphegeus and Cyrtorrhinus
livdipennis. In perennial rice crops, the main pest was C. medinalis and the main predators were S. sphegeus and C. livdipennis,
both of which also occurred in the third and the fourth growing seasons. The species and dynamics of pest insects and their
natural predators differed during different growing seasons in the two planting areas. The abundance of the rice planthopper,
and the percentage damage caused by C. medinalis, were higher in the second than in the first growing season in conventional
rice crops, and the percentage damage caused by C. medinalis was higher in the third than in the fourth growing season in
perennial rice crops. The temporal niche of C. medinalis in the two different planting areas was larger than that of other pests;
it appeared earlier and persisted longer than other pest insects in perennial rice fields. The rice planthopper had a smaller
temporal niche and a briefer period of occurrence than other pest insects. Its main natural enemies were T. nitens, I.
cyaneusand C. livdipennis. [Conclusion] The main pest insects and their natural enemies in perennial rice fields differed
between two different rice planting areas. There was higher pest abundance and crop damage in the second than in the first
growing season in conventional rice crops, but in perennial rice crops there were more pests and more crop damage in the third
than in the fourth growing season. In perennial rice crops, Tetragnatha nitens, |. cyaneusand C. livdipennis were the main
natural enemies of pest insects. Greater emphasis should be placed on protecting the natural predators of pest insects as a
means of reducing crop damage in perennial rice fields.

Key words perennial rice; main pest insects; main natural enemies; population dynamics, temporal niche
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Table 1 Dominance of main pest insects and its natural enemies in perennial rice and
conventional rice field in the single-season-harvest rice planting area

Dominance
Family Species F H, S H,
Delphacidae Nilaparvata lugens Stél 0.26 025 0.58 040
Main pest insects Sogatella furcifera (Horvath)
Pyralidae Chilo suppressalis Walker 0.12 0.13 0.02 0.13

Scirpophaga Incertulas Walker
Cnaphalocrocis medinalis Guenée  0.12  0.12  0.16  0.12

Sciomyzidae Sepedon sphegeus Fabricius 0.14 0.15 0.13 0.13
Main . B Coenagrionidae i# Indolestes cyaneus Selys 024 028 0.09 0.07
natural enemies
Tetragnathidae Tetragnatha nitens Auidouin 026 0.24 0.01 0.07
Miridae Cyrtorrhinus livdipennis Reuter 0.07 0.04 0.11 0.15
F S H, 2016 H, 2017

F: The first growing season of perennial rice; S: The second growing season of perennial rice; H;: Conventional rice in 2016
in the single-season-harvest rice area; Hy: Conventional rice in 2017 in the single-season-harvest rice area. The same below.
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Table 2 Dominance of main pest insects and its natural enemies in perennial rice and
conventional rice field in the double cropping rice planting area

Dominance
Family Species T D, F* D,
Pyralidae Cnaphalocrocis medinalis Guenée 0.44 046 021  0.26
Main pest insects
Sciomyzidae Sepedon sphegeus Fabricius 0.12  0.13 0.14 0.13
nMa?:;al enemies Miridae Cyrtorrhinus livdipennis Reuter 0.14 0.15 0.13 0.12
T F* D; 2 6 D,

2017 8 11

T: The third growing season of perennial rice; F*: The fourth growing season of perennial rice; Hs: Conventional rice from
February to June in 2017 in the double cropping rice area; Hy: Conventional rice from August to November in 2017 in the

double cropping rice area. The same below.
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Fig.2 Dynamics of rice planthopper in perennial and conventional rice field in the single-season-harvest rice planting area
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Fig. 5 Dynamics of main pest insects in perennial and conventional rice field in the double cropping rice planting area
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Table 3 Temporal niche parameter of main pest insects and its natural enemies in perennial rice
(the first season) and conventional rice field in the single-season-harvest rice planting area
RP Cm SB Ic n Ss
Species F H, F H, F H, F H, F H, F H,
RP 0.3487 0.4091 0.1137 0.2019 0.1215 0.1926 0.2201 04731 0.5179 0.5441 0.1724 0.248 1
Cm 0.0722 0.1575 0.7209 0.8028 0.8009 0.7979 0.5406 0.4867 03563 0.4320 0.7559 0.6816
SB 0.0808 0.136 8 0.8727 09041 0.6403 0.5434 0.5413 0.3864 0.2848 0.2371 0.6899 0.6816
Ic 0.2259 0.4963 0.5792 0.4960 0.5874 0.3505 0.6534 0.5602 0.5622 0.6304 0.6519 0.5132
Tn 0.5934 0.6476 03806 0.4915 0.3541 0.3208 0.6820 0.7690 0.5952 0.6684 0.4469 0.4456
Ss 0.0926 0.1692 0.8637 0.8947 0.8132 0.7795 0.6895 0.6026 0.4681 04771 0.6053 0.742 5
RP Cm SB lc E Tn S

RP: Rice planthopper; Cm: Cnaphalocrocis medinalis, SB: Stem borers; Ic: Indolestes cyaneus, Tn: Tetragnatha nitens; Ss:
Sepedon sphegeus. Values on main diagonal are niche breadth parameter, values under the main diagonal are niche overlap

parameter, values above the main diagonal are niche resemble proportion parameter. The same below.

x4 —FREEXZSFELEKE (B2F) REHKEETEZTHAMRHEEESMAIER

Table 4 Temporal niche parameter of main pest insects and its natural enemies in perennial rice

(the second season) and conventional rice field in the single-season-harvest rice planting area

RP Cm cl Ss

Species S H, S H, S H, S H,
RP 0.604 1 0.591 5 0.1073  0.1456 0.606 7 0.6358 0.229 5 0.2358
Cm 0.080 9 0.137 1 0.7489  0.8012 02139 0.160 2 0.908 0 0.876 0
cl 0.679 7 0.680 1 0.1882  0.1566 0.617 0 0.6413 0.267 1 0.2524
Ss 0.149 1 0.154 7 09858  0.968 5 0.298 6 0.296 0 0.622 2 0.667 2

Cl
Cl: Cyrtorrhinus livdipennis. The same below.
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Table 5 Temporal niche parameter of main pest insects and its natural enemies in perennial rice
(the third season) and conventional rice field in the double cropping rice planting area

Cm Cl Ss
Species T D, T D, T D,
Cm 0.5970 0.568 8 0.791 1 0.782 2 0.8152 0.854 1
Cl 0.787 5 0.666 2 0.6310 0.616 2 0.3205 0.2949
Ss 0.933 8 0.938 4 0.3874 0.2770 0.708 3 0.747 2

*6 —_FREXZBFHKE (FMF) REHKEETEERMABIEFZHAEESMAER
Table 6 Temporal niche parameter of main pest insects and its natural enemies in perennial rice
(the fourth season) and conventional rice field in the double cropping rice planting area

Cm Cl S
Species F* D, F* D, F* Dy
Cm 0.735 4 0.670 7 0.5912 0.676 1 0.883 4 0.806 6
Cl 0.673 4 0.627 5 0.665 4 0.6311 0.442 8 0.3222
S 0.862 3 0.828 8 0.3925 0.3822 0.858 6 0.887 6
2011 2016
2006
hJ A A
3 Zr5ie
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