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Biological Control of the American Serpentine Leafminer, Liriomyza trifolii (Burgess),
on Cherry Tomato in Greenhouses by the Parasitoids, Hemiptarsenus varicornis (Girault)

AKkihito Ozawa?, Mitsuaki OTA and Tsutomu SAITO

Abstract
The effectiveness of biological control against Liriomyza trifolii (Burgess) by release of the

parasitoids, Hemiptarsenus varicornis (Girault), on cherry tomatoes in greenhouses was evaluated. H.

varicornis were released 5 times after planting at release rates of 0.33 and 0.16 females per plant in

greenhouses from May to June. The density of leafminer larvae at the peak of the occurrence in 0.33 and

0.16 females per plant greenhouses and the control greenhouse were 2.8, 15.9 and 23.6 per leaf,

respectively. The density of mines in 0.33 and 0.16 females per plant greenhouses and the control

greenhouses were 6.2, 32.2 and 38.0 per leaf, respectively. The percentage of parasitism in 0.33 and 0.16

females per plant greenhouses were 43.7 and 4.8% at 3 weeks after the first release, and were 80.3 and

73.1% at 4 weeks after the first release, respectively. Although H. varicornis was the primary dominant

species in the former period, indigenous parasitoids considered hyperparasites to H. varicornis were

dominant species in the late period. These results suggest that biological control by H. varicornis

against L. trifolii was practically effective on tomatoes in greenhouses.

ooooo

gooooooOoUooooooOooOoOoooooo
00000 0O Liriomyza trifolii (Burgess)O 0 0 0 OO
00oo0o0o0oOoooooOoOoOooUoooooooo
O00O0OO0O0OOOoOOOODOO19930 0000199500
0001900000190 000199700000
0000000000 000000O0Diglyphus isaea
(Walker)D OO DODODOOOQOOUODacnusa sibirica
TelengaO OO ODDODOO0ODOO0ODOODOODOODO
goooad

Ooooooooooboooooooooooa
0o0o00oooooooooooooooooooo
gooooooooewmoooooboooooo

goooooooooood

goboooobooboooboobobouoobooboo
goboooobooboooboobobooobooboo
goooooboobooobooboboooboboboo
gooooobobobbooooozooimooooo
gobooobooboooboobobooobooboo
gobooobooboooboobobooobooboo
goboooboboooboobobouoobooboo
0oo0odooooooooooooooooood
0oo0odooooooooooooooooood
goodooooooobbooooooo
00000D OO O Hemiptarsenus varicornis (Girault)
00000000000 oooooobooobon
199D 00000000000000DoODODOOg

0 O AddressU Shizuoka Tea Experiment Station, 1706-11 Kurasawa, Kikugawa Ogasa, Shizuoka 439-0002, Japan

20040000000



124 Annual Report of the Kanto-Tosan Plant Protection Society, No. 51, 2004

goooboooooboooobooboooboobooo
1997000000000 000DO0O00000O0DODO
gboooboooooboooboooobooobobogoon
ooooooobooooobooooooOoDbOzoold
gboooboooobooooobooobooooobobogoon
00286561200 199801 120 180 0 O O O0O0DOOCOOOO
gbooobooooboooooboobooooobobogoon
gboobooooboooooboobooooobobogoon
gboooboooboobooobooboobooobobooon
goooooooooooooboooooooboobo
oooooooo

ooooo

goobowgroooooocooooobocooooon
gooooooooooooobooOoooooobo
goooooooooobocoOooozooooobooo
gooooooooooooobooOoooooobo
gooooooooooooobooOooooooboo
oooooooooooooooooooooo
TableOOOOOOOOODO

oooooo

gooooooooooiessuoooooooon
gboooboooooooobooooobooobobogon
gobobooobooobz2+00016L:8DOO0OO0O
goboboooooboooboobobooeroogn
gbooooooobooobooooobooobobogoon
gboooboooooooobooooboobooobobogoon

gbooooooooooooaoooooboo
ooOO0o0O000O0000DOob0O0OOoD920000
oo

gboooboobooo

gbooboooobobooboooooooboo
ooooboooooooobooonowooooon
pgosuooosnoomoooooooooonn
oleoboleOODOmMOoOOOOOOOOOODOO
gobooobooboobooboooooooboooboo
oooooooooobooooo

97y0o0ooooooboooooooooooon

goooooooocooboosouboboooooooon

oubobobooooooooooooooboboooo
oobooooobooooooobobOoo3pnbobooonn
oboooobooobOOoobooooOooOoboboOooon
oboboobooooooob12z0b01e00b0O000O0O0
ooooooooooOooooooboooooooo
ooooooo
goboboooooooooz2zsoooboooooon
ooooooooooooooooboooooooao
ooooooooooooooooboooooooo
goooooooooOoooooooooooooo
gbooooooikoeoobooooooleoobon
gooooQolo0 000030 ooooooon
gooloodooooboooobooeoobon
oooooooooooooooooboooooooo

Table1 Cultivation conditions and release of parasitoids, H. varicornis, in the tomato greenhouses tested.

Tested greenhouses

A(treatment)

B(treatment) C(control)

Tomato cultivar

Date of planting

Area of greenhouse

Mesh size of ventilator of greenhouse (side/top)

Average of daily mean temperature (+ s.d.) in May

in June

(Release of insects)

Release of Hemiptarsenus varicornis

No. of H. varicornis females released / plant

Release of Liriomyza trifolii

No. of L. triflii females released / plant

No. of larvae of L. trifolii / plant (+ s.e.)

at the first time of release of parasitoids

Carol 7 2 -

3 Apr. 1997 - -

30 - -
2mm0 2mm - .

232+ 15 O 224+ 14
245+ 2.0 O 244+ 19
12,16 May, 1,3,5June  — 0

0.33 0.16 O

1,7,9 May - -

0.33 - -

27+ 09° 65+ 1.9° 46+ 052°

# Same as left

® No significant difference among the three greenhouses (Kruskal-Wallis's test, p>0.05)
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Fig. 1. Number of L. trifolii larvae per leaf on cherry tomato
plants in tested greenhouses (see Table 1). Arrows

show the timing of parasitoids releases.
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Fig. 2. Number of mines per leaf (from 12 May to 9 June) and
injury index (from 16 June to 7 July) on cherry tomato
plants in tested greenhouses (see Table 1). Arrows

show the timing of parasitoids releases.
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Fig. 3. Number of L. trifolii adults captured by yellow sticky
traps in tested greenhouses (see Table 1). Arrows

show the timing of parasitoids releases.
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Fig. 4. Number of H. varicornis adults captured by yellow
sticky traps in tested greenhouses (see Table 1).

Arrows show the timing of parasitoids releases.
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Fig. 5. Seasonal changes in the species composition of

parasitoids emerging from L. trifolii larvae collected
in tested greenhouses (see Table 1). Numerals on
each bar denote total number of emerged insects.
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Table 2. Ratio of females of Hemiptarsenus varicornis emerged from the larvae of L. trifolii.

No. of H. varicornis adults emerged

. a .
Location Sampling date Female Male Total Ratio of females
Greenhouse A 3. June 1997 10 13 23 043
9. June 30 29 59 0.51
23. June 9 22 kil 0.29
30. June 1 37 48 0.23
Total 60 101 161 0.37
Greenhouse B 3. June 1997 3 3 6 0.50
9. June 48 38 86 0.56
23. June 8 49 57 0.14
30. June 134 291 425 0.32
Total 193 381 574 0.34

#See Table 1.
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