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Abstract

Dirhinus giffardii Silvestri is a pupal parasitoid of the oriental fruit fly, Bactrocera dorsalis (Hendel). Field-simulation

experiments were conducted in the laboratory to compare the effect of different textured soils and depths on the parasitism by D.
giffardii on B. dorsalis pupae. The results showed a markedly higher parasitism in clay loam, reaching ca. 64.3%, compared to the
control group which had no soil cover. This rate of parasitism differed significantly from with the rates under loam, sandy loam or
sand covered conditions. When fruit fly pupae were artificially buried at various depths to test the level of parasitism, the clay loam
cover did not affect the parasitism of D. giffardii. The average numbers of successfully parasitized pupae by a female at the depths
of 1,3 or 5 cm were 13.0, 13.5, and 11.8, respectively, with no significant difference between the various depths in the clay loam soil
texture. Although successful parasitism occurred in clay loam at a soil depth up to 10 cm, the highest level of parasitism was found
at a depth of 1 cm in loam, sandy loam, or sand, with the mean number of parasitoids emerging being 6.1, 4.7 and 0.6, respectively.
Therefore, our results could be significant for assessing the soil profiles in the orchards to determine whether or not D. giffardii
would be useful for biological control of the oriental fruit fly.
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Table 1. Components of the tested soils with various textures

Physical components

Soil texture pH Sand (%) Silt (%) Clay (%)
Sand 78 83.3 98 6.4
Sandy loam 7.1 73.8 15.8 10.4
Loam 6.9 458 33.8 20.4
Clay loam 6.4 31.9 39.7 98.4
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Table 2. Results of ANOVA analysis for soil texture and depth on the parasitism by Dirhinus giffardii on the oriental

fruit fly
DF SS MS F
Soil depth 3 192.2 64.1 19.9%*
Soil texture 3 2172.9 724.3 224.9%%
Soil depth x Soil texture 9 129.0 14.3 4.5%%

**Significant at 1% level
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Fig. 1. The mean number (+SE) of emerging Dirhinus giffardii from the pupae of the oriental fruit fly buried artificially
at different soil depths. Error bars represent the standard error of the mean. The means marked with the same
letter are not significantly different at 0.05 level, LSD, ANOVA procedure (SAS institute 2006). (A) Clay loam.

(B) Loam. (C) Sandy loam. (D) Sand.
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Fig. 2. The mean number (+SE) of emerging Dirhinus giffardii from the pupae of the oriental fruit fly in

different soil textures. The error bars represent the standard error of the mean. The means marked
with the same letter are not significantly different at 0.05 level, LSD, ANOVA procedure (SAS

institute 2006).
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ABSTRACT

Dirhinus giffardii Silvestri is a pupal parasitoid of the oriental fruit fly,
Bactrocera dorsalis (Hendel). Field-simulation experiments were conducted in
the laboratory to compare the effect of different textured soils and depths on
the parasitism by D. giffardii on B. dorsalis pupae. The results showed a
markedly higher parasitism in clay loam, reaching ca. 64.3%, compared to the
control group which had no soil cover. This rate of parasitism differed
significantly from with the rates under loam, sandy loam or sand covered
conditions. When fruit fly pupae were artificially buried at various depths to
test the level of parasitism, the clay loam cover did not affect the parasitism of
D. giffardii. The average numbers of successfully parasitized pupae by a female
at the depths of 1, 3 or 5 cm were 13.0, 13.5, and 11.8, respectively, with no
significant difference between the various depths in the clay loam soil texture.
Although successful parasitism occurred in clay loam at a soil depth up to 10
cm, the highest level of parasitism was found at a depth of 1 cm in loam, sandy
loam, or sand, with the mean number of parasitoids emerging being 6.1, 4.7
and 0.6, respectively. Therefore, our results could be significant for assessing
the soil profiles in the orchards to determine whether or not D. giffardii would
be useful for biological control of the oriental fruit fly.
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