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Evaluation of Biological Control of Liriomyza trifolii (Burgess) (Diptera:
Agromyzidae) using Diglyphus isaea (Walker) (Hymenoptera: Eulophidae)
in Three Seasonal Culture Types of Tomato Greenhouse

Jeong—Hwan Kim*, Young—Woong Byoun, Gwan—Seok Lee and Hwang—Yong Kim
Applied Entomology Division, National Institute of Agricultural Science & Technology, RDA, Suwon 441-707, Korea

ABSTRACT : Biological control of Liriomyza trifolii (Burgess) using Diglyphus isaea (Walker) has been
evaluated in tomato greenhouse, for three seasonal culture types: spring type (March-July), summer type
(June-October) and autumn type (July-December). For spring type, totally 5.8 individuals/m” of D. isaea
has been released at six times from late April, when the density of L. trifolii was about 1.0 individuals/plant.
Corrected mortality of Liriomyza trifolii caused by parasitoids was 97.6% at early July, and the proportion
of D. isaea was 88.9% of all parasitoids collected in the greenhouse. In the case of summer type, totally
1.8 individuals/m> of D. isaea has been released at five times from early July, when the density of
L. trifolii was about 0.4 individuals/plant. Corrected mortality of L. #ifolii caused by parasitoids was
84.4% during the whole season, but the proportion of D. isaea was very low (only 13.8%). Immigrating
parasitoids such as Chrysocharis penthus were synchronized to control the leafminer in the greenhouse.
For autumn type, totally 2.7 individuals/m” of D. isaea has been released at four times from mid September,
when the density of L. wrifolii was about 0.7 individuals/plant. Corrected mortality of L. #rifolii caused
by parasitoids was 85.7% at mid December, and the proportion of the D. isaea was 83.4%.
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Fig. 1. Larval and pupal stage of Liriomyza trifolii and Diglyphus isaea. (A) larval stage (3rd instar) of L. trifolii, (B) host feeding
of L. trifolii larva by adult D. isaea, (C) larva of D. isaea in L. trifolii larva, (D) full grown larva of D. isaea, (E, F) early pupal

and late pupal stages of D. isaea.
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Fig. 2. Seasonal changes of the mortality (total mortality, parasitism rate and mortality caused by host feeding rate) and the density
of Liriomyza trifolii in a spring type of tomato greenhouse (March-July). - Arrows indicate the release time of Diglyphus isaea.

Table 1. Proportion of parasitic species of L. rrifolii collected in a spring type of tomato greenhouse (March-July)*.

Proportion of parasitic species (%)

Date n Diglyphus Pnigalio

Chrysocharis Neochrysocharis

; Others

isaea spp. penthus spp.
17 May 65 73.8 0.0 0.0 26.2 0.0
24 May 6 83.3 0.0 0.0 0.0 16.7
1 Jun. 26 96.2 0.0 3.8 0.0 0.0
& Jun. 60 85.0 8.3 0 6.7 0.0
15 Jun. 58 93.1 0.0 52 1.7 0.0
22 Jun. 64 92.2 0.0 4.7 0.0 3.1
1 Jul. 228 89.9 5.7 4.4 0.0 0.0
6 Jul. 131 91.6 4.6 3.8 0.0 0.0
Average 79.8 88.9 3.8 3.4 3.5 0.5

* 5.8 individuals/m’ of D. isaea has been released in growing season
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Fig. 3. Seasonal changes of the mortality (total mortality, parasitism rate and mortality caused by host feeding rate) and the density
of Liriomyza trifolii in a summer type of tomato greenhouse (March-July). - Arrows indicate the release time of Diglyphus isaea.

Table 2. Proportion of parasitic species of L. #rifolii collected in a summer type of tomato greenhouse (March-July)*.

Proportion of parasitic species (%)

Date n Diglyphus Diglyphus

Hemiptarsenus

Chrysocharis ~ Neochrysocharis Opius

; . Others

isaea albiscapus spp. penthus spp. spp.
22 Jul. 51 37.3 0.0 39.2 9.8 0.0 7.8 59
29 Jul. 41 53.7 0.0 12.2 24.4 0.0 0.0 9.8
5 Aug. 46 43 0.0 17.8 67.4 0.0 2.2 8.7
12 Aug. 29 0.0 0.0 20.7 62.1 0.0 0.0 17.2
20 Aug. 42 0.0 0.0 0.0 90.5 7.1 0.0 2.4
10 Sep. 71 0.0 2.8 7.0 77.5 12.7 0.0 0.0
22 Sep. 82 8.5 0.0 7.3 58.5 8.5 11.2 6.1
7 Oct. 18 0.0 0.0 16.7 50.0 111 11.1 111
21 Oct. 32 9.4 0.0 0.0 84.4 0.0 0.0 6.3
Average  45.8 13.8 0.5 12.4 58.5 4.9 3.8 6.1

* 1.8 individuals/m” of D. isaea has been released in growing season
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Fig. 4. Seasonal changes of the mortality (total mortality, parasitism rate and mortality caused by host feeding rate) and the density
of Liriomyza trifolii in a autumn type of tomato greenhouse (March-July). - Arrows indicate the release time of Diglyphus isaea.
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Table 3. Proportion of parasitic species of L. trifolii collected in a autumn type of tomato greenhouse (March-July)*.

Proportion of parasitic species (%)

Date ! Diglyphus isaea Hemiptarsenus spp. Chrysocharis penthus
21 Oct. 48 79.1 4.2 16.7

3 Nov. 58 77.6 0.0 224
16 Dec. 39 97.4 0.0 2.6
Average 48.3 83.4 1.4 152

* 2.7 individuals/m® of D. isaea has been released in growing season
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