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Functional response of Chouioia cunea ( Hainan population)
on Opisina arenosella
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Abstract: [ Aim] Chouioia cunea Yang ( Hainan population) is a native parasitoid that attacks pupae of Opisina arenosella. To as-
sess the potential of the wasp massive rearing for biological control, we investigated C. cunea functional response on O. arenosella in
laboratory conditions. [ Method] We investigated the effects of nutrition (10% honey) and host stage (early, mid and late pupa) on
the functional responses based on observation of its parasitic behavior. [ Result] Endoscopic observations showed that C. cunea at-
tacked more than one host. The number of hosts parasitized by C. cunea increased with increasing host density. However, the in-
crease rate gradually slowed down when the host density reached a certain level and the functional response of C. cunea fit to Holling
II. Without nutrition, the theoretical maximum number parasitized by C. cunea was 1.5, 1.4 and 1.2 per day when exposed to early,
medium and late pupal stages, respectively. With 10% honey, these values increased to 1.8, 1.7 and 1.3 per day, respectively.
[ Conclusion] The fitting results from type Holling II functional response indicated that the early pupae was the optimal stage for par-
asitizing. Nutritional supplements increased the capacity of parasitism.
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Fig.1 O. arenosella pupae being parasitized by C. cunea
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Fig.2 Holling I model for different stages of O. arenosella

parasitized by C. cunea (no nutrition)
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Table 1 C. cunea response to parasites of different densities of O. arenosella (no nutrition)

13 Wi Early pupa

FrHHIE Midium pupa e HA M Late pupa

FEEEL %
Density of host

SRR S B AR Sk
Average of actual Average of theoretical
number parasitized number parasitized

SRR AR Sk BE AR Ak
Average of actual Average of theoretical
number parasitized number parasitized

TP L BIR AR A Sk
Average of actual Average of theoretical
number parasitized number parasitized

1 0.6 0.3846 0.8 0.7526 0.6 0.5938
2 0.8 0.6345 1.0 1.0416 0.8 0.8169
3 1.0 0.8098 1.0 1.1946 0.8 0.9338
4 1.0 0.9396 1.2 1.2892 1.0 1.0057
5 1.2 1.0396 1.2 1.3535 1.0 1.0545
®2 FRMENE (BRERhEE) X F R IhEE R R ( REFATE)
Table 2 Parasitism functional response of C. cunea on O. arenosella ( no nutrition)
MXRH  BEdR AAEEEd FELRS kAR
F EIE [B3] # J5 T (r) (a') (T)) (Ny) (X*)
Host pupal stage Disc equation Correlation Instant Handling Parasitic Chi-squared
coefficient attack rate time ceiling value
H)IWIE Early pupa N, =0.9225N/(1+0.6064N) 0.9423 0.9225 0.6573 1.5 0.925
74 Midium pupa N, =1.7248N/(1+1.2405N) 0.8929 1.7248 0.7192 1.4 1
Wi 14 Late pupa N, =1.0838N/(1+0.8815N) 0.8929 1.0838 0.8133 1.2 1
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Fig.3 Holling I model for different stages of O. arenosella
parasitized by C. cunea (10% honey nutrition)
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Table 3 C. cunea response to parasites of different densities of O. arenosella (10% honey nutrition )

PIIIE Early pupa

FR7UE Midium pupa WU Late pupa

R VO

Density of host

FPE R AR Sk BE A A R Sk
Average of actual Average of theoretical

number parasitized number parasitized

FUPPRAF AR S e A AR ok
Average of actual Average of theoretical
number parasitized number parasitized

SRR S e At Sk
Average of actual Average of theoretical
number parasitized number parasitized

1 0.4 0.5743 0.8 0.7698 0.6 0.5760
2 0.6 0.8338 1.0 0.9910 0.8 0.7845
3 0.8 0.9817 1.2 1.0959 1.0 0.8921
4 1.0 1.0772 1.4 1.1572 1.0 0.9578
5 1.0 1.1440 1.2 1.1974 1.0 1.0021
x4 FREG/NE(GEREIREE) WEF R T KR ( EFRANT)
Table 4 Parasitism functional response of C. cunea on O. arenosella (10% honey nutrition )
= R B W% AbEERTE/d A LRk AR L
] [543y A (r) (a') (1) (Ny) x*)
Host pupalstage Disc equation Correlation Instant Handling Parasitic Chi-squared
coefficient attack rate time ceiling test
PIEE Early pupa N,=0.4884N/(1+0.2698N) 0.9412 0.4884 0.5524 1.8 0.925
Fi3E Midium pupa N,=1.3561N/(1+0.8019N) 0.6923 1.3561 0.5913 1.7 1
Wi I Late pupa N,=1.0875N/(1+0.8313N) 0.7813 1.0875 0.7644 1.3 1
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