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Abstract

Nine species of parasitoids were found with the citrus leafminer, Phyllocnistis citrella, in citrus orchards in central Taiwan. These
hymenopterous wasps belong to 4 families, with 6 species from the family Eulophidae. Citrostichus phyllocnistoides, one of the
eulophid wasps, was the major larval parasitoid, with 40% to 60% of leafminer larvae parasitized by this wasp. Second to it was the
encyrtid wasp, Ageniaspis citricola. Most leafminer larvae were parasitized by these 2 species. A citricola was the most frequently
found pupal parasite, with as much as 80% of the pupae being attacked by this species during September and Octobe. Field
surveys showed that parasitism of leafminers was low during the citrus shooting stage from March to June. The Ist to 3rd instar
chrysopid, Mallada basalis, could prey on larvae of leafminers. The chrysopid fed on the host irrespective of itself being parasitized
or not. Only lacewings of the 3rd instar could prey on pupated leafminers. The results from field and laboratory observations reveal
that the release of chrysopids can decrease the numbers of both citrus leafminers and parasitoids. However, the overall
percentages of leafminers parasitized were not affected.
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Table 1. Parasitoids of citrus leafminer, Phyllocnistis citrella

Pteromalidae ( £/N&F})
Unidentified
Encyrtidae ( Be/NEEL)

Ageniaspis citricola Logvinovskaya, 1983 ( HRgBk/IN& )

Eulophidae ( f/)Ng&%] )
Cirrospilus ingenuus Gahan, 1932
Cirrospilus phyllocnistis(Ishii, 1953)

Citrostichus phyllocnistoides(Narayanan, 1960) ( [FEWHE/NE )
* Quadrastichus liriomyzae Hansson et Lasaller, 1996

Sympiesis striatipes( Ashmead, 1904)

Zaommomentedon brevipetiolatus Kamijo, 1990

Elasmidae ( B/NEFL)
Elasmus sp.

* New host record.
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Fig. 1. Monthly larval parasitism of citrus leafminer in citrus orchard in central Taiwan in 1992 and 1993. I—H,

Parasitized citrus leafminer; M----®, Leafminer parasitized by Citrostichus phyllocnistoides; B————W,
parasitized by Ageniaspis citricola.
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Fig. 2. Monthly pupal parasitism of citrus leafminer in citrus orchard in central Taiwan in 1992, 1993, and 1995.

B —A, Parasitized citrus leafminer; ®----W, Leafminer parasitized by Ageniaspis citricola, B———M,
parasitized by 2 ectoparasitoid species.
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Fig. 3. Pupae of citrus leafminer parasitized by 2 ectoparasitoids, Cirrospilus ingenuus and C. Phyllocnistis.
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Fig. 4. Larvae of citrus leafminer parasitized in citrus orchard with release of chrysopids during 1992.
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Fig. 5. Pupae of citrus leafminer parasitized in citrus orchard with release of chrysopids during 1992.
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Fig. 6. Larvae of citrus leafminer parasitized in citrus orchard with release of chrysopids during (a) April and May;
(b} June and August in1993.
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Fig. 7. Pupae of citrus leafminer parasitized in citrus orchard with release of chrysopids during (a) April and May;
(b) June and August in 1993.
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Table 2. Results of prey preference of chrysopid, Mallada basalis, larvae for parasitzed and non-parasitized 3rd

instar leafminer larvae

Chrysopid No. No. No. C. Percent? Percent C.
larvae(n)? leafminer adults parasitoids phyllocnistoides parasitoids phyllocnistoides
18t instar(10) 4.3+1.9**¢ 3.0+£2.1* 29+2.0 36.2+23.2 34.9+21.8
CK 10.2+4.7 4.9+29 4.3+3.0 33.11£184 29.0+19.6
2nd instar(10) 2.7+1.6%* 3.9+£3.4* 3.9+3.4* 4991312 49.9+31.2
CK 6.6+2.4 9.8+4.5 94+44 58.0£16.1 55.7+16.6
31 jnstar(5) 0.5£1.1% 1.3+ 1.0%* 1.24+1.0%* 84.3+27.0% 70.0+404
CK 5.0+3.1 5.8+3.9 4.7+3.1 58.1+27.8 42.4+£22.7

@ Numbers of chrysopid larvae used.

b (No. parasitoids / [ No.parasitoids and normal leafminers ] )x100.
¢ Mean+SD. Means followed by asterisk(s)indicate a significant difference between treatments with chrysopid
larvae and CK by t-test (**, at 1%; *, at 5% significance level).
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Table 3. Results of prey preference of chrysopid, Mallada basalis, larvae for parasitized and non-parasitized

leafminer pupae

Chrysopid No. No. No.¢ Percent? Percent
larvae(n)? leafminer adults parasitoids ectoparasitoids parasitoids ectoparasitoids
18t instar(10) 10.5£3.2 43136 29123 26.4119.9 18.2+13.3
CK 11.2+3.5 4.3+3.3 3.1+26 25.6+£16.7 18.61+13.3
9nd instar(10) 8.4+3.5 46+14 3.5+1.3 36.6+11.7 28.3110.3
CK 9.5+3.7 6.7+2.8 5.1+£2.6 41.9+16.5 316+144
34 instar(5) 4.0+2.3*d 1.9+1.2* 14+1.9* 3241216 18.9+29.6
CK 6.3+1.4 3.6+2.1 3.1£1.7 34.9+15.6 30.3+15.0

% Numbers of chrysopid larvae used.

b (No. parasitoids / [ No. parasitoids and normal leafminers ] )x100.

¢ Mixture of Cirrospilus ingenuus and C. phyllocnistis.

@ Mean+SD. Means followed by an asterisk indicate a significant difference between treatments with
chrysopid larvae and CK by i-test at the 5% significance level.
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Influence of Green Lacewing, Mallada basalis (Walker) (Neuroptera:
Chrysopidae), on Parasitoids of Citrus Leafminer, Phyllocnistis citrella
Stainton (Lepidoptera: Phyllocnistidae)

Tze-Kann Wu* and Kwei-Shui Lin  Department of Applied Zoology, Taiwan Agricultural Research Institute, 189 Chungcheng Road, Wufeng,
Taichung, Taiwan, R.0.C.

ABSTRACT

Nine species of parasitoids were found with the citrus leafminer,
Phyllocnistis citrella, in citrus orchards in central Taiwan. These hymenopterous
wasps belong to 4 families, with 6 species from the family Eulophidae.
Citrostichus phyllocnistoides, one of the eulophid wasps, was the major larval
parasitoid, with 40% to 60% of leafminer larvae parasitized by this wasp. Second
to it was the encyrtid wasp, Ageniaspis citricola. Most leafminer larvae were
parasitized by these 2 species. A. citricola was the most frequently found pupal
parasite, with as much as 80% of the pupae being attacked by this species
during September and October. Field surveys showed that parasitism of
leafminers was low during the citrus shooting stage from March to June. The
1st to 3rd instar chrysopid, Mallada basalis, could prey on larvae of leafminers.
The chrysopid fed on the host irrespective of itself being parasitized or not. Only
lacewings of the 3rd instar could prey on pupated leafminers. The results from
field and laboratory observations reveal that the release of chrysopids can
decrease the numbers of both citrus leafminers and parasitoids. However, the
overall percentages of leafminers parasitized were not affected.

Key words: citrus leafminer, parasitoids, Phyllocnistis citrella, Mallada basalis,
Citrostichus phyllocnistoides.
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