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Abstract [Objectives] Intraguild predation (IGP) plays a crucial role in regulating the abundance of predators of crop pests
in agroecosystems. The conservation and utilization of important predators of rice planthoppers, the green mirid bug
(Cyrtorhinus lividipennis Reuter) and the black mirid bug [Tytthus chinensis (Stal)] (Hemiptera: Miridae), could be improved
by better understanding of IGP on these species in the rice ecosystem. [Methods] A duplicate, species-specific, quantitative
PCR for these two species was established to test and compare the magnitude of IGP by different predators in paddy fields
planted with 2 rice varieties with different levels of resistance to rice planthoppers. [Results] (1) The PCR had high
specificity and similar sensitivity to both mirid species and could therefore be used to quantitatively measure the level of IGP.
(2) Generalist predators collected from susceptible rice fields showed significantly higher levels of IGP on the green mirid bug
compared to those from resistant rice fields. The level of predation on the green mirid bug was significantly different among

different the generalist predator species tested, and was significantly higher than that on the black mirid bug. [Conclusion]

* Supported projects 973 2010CB126200 30921140407 31371935
ok First author E-mail 11016078@zju.edu.cn
HkE Corresponding author E-mail jacheng@zju.edu.cn

Received 2015-12-23 Accepted 2016-01-11



- 1092 -

Chinese Journal of Applied Entomology 53

The relative magnitude of IGP on two mirids in rice fields can be related to host plant resistance to planthoppers, the species of

generalist predators present, as well as prey species richness.
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Tablel Thearthropod speciesin paddy field used to test the specificity of primersand probes designed
for the two mirid species

Order

Family

Tested species

Predators

Hemiptera: Miridae

Hemiptera: Miridae

Hemiptera: Veliidae

Hemiptera: Anthocoridae

Coleoptera: Staphylinidae

Coleoptera: Staphylinidae

Araneida:
Araneida:

Araneida:

Lycosidae
Lycosidae

Salticidae

Araneida:Pisauridae

Araneida:
Araneida:
Araneida:

Araneida:

Araneida

Araneida:

Araneida:

Tetragnathidae
Tetragnathidae
Tetragnathidae
Linyphiidae

: Linyphiidae

Linyphiidae
Linyphiidae

Araneida: Theridiidae

Herbivores

Hemiptera

: Delphacidae

Hemiptera: Delphacidae

Hemiptera: Delphacidae

Hemiptera: Cicadellidae

Hemiptera: Cicadellidae

Lepidoptera: Pyralidae

Lepidoptera: Pyralidae

Lepidoptera: Noctuidae

Lepidoptera: Noctuidae

Lepidoptera:Hesperiidae

Neutral insects

Diptera: Chironomidae

Diptera: Ephydridae

Collembo: Isotomidaela

Parasitoids

Hymenoptera: Mymaridae

Hymenoptera: Mymaridae

Cyrtorhinus lividipennis Reuter
Tytthus chinensis (Stal)
Microvelia horvathi Lundblad
Orius tantillus (Motschulsky)
Paederus fuscipes Curtis
Stenus cicindel oides Schaller
Pirata subpiraticus (Boesenberg et Strand)
Pardosa pseudoannulata (Boesenberg et Strand)
Marpissa magister (Karsch)
Dolomedes pallitarsis Boesenberg et Strand
Tetragnatha maxillosa Thorell
Dyschiriognatha quadrimacul ata Bos. et Str.
"Dyschiriognatha dentate (Zhu and Wen)
" Atypena formosana (O1i)
Ummeliata insecticeps (Boesenberg et Strand)
Erigonidium graminicolum (Sundevall)
Gnathonarium gibberum Qi
Coleosoma octomaculatum Bs. et Str.

Sogatella furcifera (Horvath)
Nilaparvata lugens (Stél)
Laodelphax striatellus (Fallén)
Nephotettix cincticeps (Uhler)
Recilia dorsalis Motschulsky
Chilo suppressalis (Walker)
Cnaphalocrocis medinalis (Guenée)
Naranga aenescens Moore
Sesamia inferens (Walker)
Parnara guttata Bremer et Grey

Midge
Shore fly
Springtail

Anagrus nilaparvatae (Pang & Wang)
*Anagrus optabilis (Perkins)

Hymenoptera: Mymaridae Gonatocerus sp.
Hymenoptera: Trichogrammatidae Oligosita sp.
Hymenoptera: Trichogrammatidae Paracentrobia andoi (Ishii)

*

" indicate the samples collected from IRRI, Philippines.
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Table2 Interactions between intraguild predation on mirids by generalist predators and environmental factors

Cyrtorhinus lividipennis Tytthus chinensis
Predators
stages n DR(%) SCI N DR (%) SCI n DR(%) SCI n DR (%) SCI
Staphylinidae 42 1190 169 19 0 0 42 238 028 19 0 0
Milking stage Lycosidae 30 1333 1.29 41 488 068 30 333 0.15 41 0 0
Salticidae 9 4444 6.05 / / / 9 11.11 129 / / /
Tetragnathidae 21 19.05 2.58 33 1515 0.85 21 476 0.83 33  3.00 0.04
Linyphiidae 45 889 1.05 35 286 027 45 889 027 35 0 0
Theridiidae 30 20.00 222 30 2333 261 30 0 0 30 0 0
Miridae 5 2000 131 0 / /60 1.87 008 / 0 /
Staphylinidae 47 638 0.52 20 0 0 47 213 024 20 0 0
Maturing stage Lycosidae 35 2571 2.07 40 10.00 096 35 286 0.08 40 0 0
Salticidae 19 6842 740 7 0 0 19 1053 067 7 0 0
Tetragnathidae 36 18.67 148 24 2500 228 36 278 0.04 24 0 0
Linyphiidae 43 930 048 33 3.03 025 43 232 014 33 0 0
Theridiidae 30 13.33 1.04 30 2333 136 30 333 027 30 0 0
Miridae 5 0 0 / / /25 4 049 9 0 0
) 30 - OLYP9 mIR64 df=1 F=0.828 P=0.398
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= 10 -
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z . F=4.66 P=0.041
RIFGE Y HAE R T i
o Cyrtorhinus lividipennis Tytthus chinensis
=) _
5 3 . OLYP9 ®IR64
&
x df=1 F=6.82 P=0.017
g%,
LY dfi=1  F=4.45 P=0.046
;g,g‘g df=1 F=9.23 P=0.005
3 31
o & . df=1  F=5.60
Q
s T P=0.027
§ ]

MEGEE | PERER

Cyrtorhinus lividipennis Tytthus chinensis

E 3 ATRE@MERFERENAMNEHEENE
SHRENLR 4
Fig. 3 Comparison of detection rates and consumption
indexeson two mirid species by generalist predators
between two fields planted with resistant and dfi=1 F=17.40 P<0.0001

susceptiblerice varieties
. df=1 F=17.50 P<0.0001
0.05

* indicates significant difference between treatments at the
0.05 significant level.
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