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Abstract

Hemiptarsenus varicornis (Girault) and Neochrysocharis formosa (Westwood) are the two dominant indigenous parasitoids of
Liriomyza trifolii (Burgess) on Gerbera jamesonii Bolues ex Hook. f. in Taiwan. The modes of host killing by female wasp are
parasitism and host-feeding. The ratio of oviposition to host-feeding regardless of female wasp density ranged 0.6-0.8:1 and 1.9-
2.7:1 for H. varicornis and N. formosa, respectively. However, its density significantly affected superparasitism
and the total host utilization rate. The optimal wasp:host ratios for propagation of H. varicornis and N. formosa were 1:20 and 1:15,
respectively. When 15 female wasps of H. varicornis or 20 female wasps of N. formosa were provided with 300 third-instar larvae of
L. trifolii in an acrylic cylinder (25 x 20 cm) at 2507, the total host utilization rates and superparasitism rates after 24 hours were
90.7% and 6.4%, and 98.6%
and 11.1%, respectively. There were 109 and 205 adult progeny which emerged after 11.1 and 14.4 days, respectively.
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Table 1. Host killing capabilities and total host utilization rates of Hemiptarsenus varicornis and Neochrysocharis

formosa at various densities of female wasps" 2

% hosts killed by parasitism

Wasp density

i Dissectin Adult % total host
(no'/tffgz ?les Total no. hosts killed” methodg emergence method utilization”
n X+ SE n X+ SE n X + SE n X +SE
H. varicornis
10 12 198 + 4c 5 41 + 2Aa 7 42 + 2Aa 12 67.2 + 1.3c
15 12 273 + 6b 4 38 + 1Aa 8 40 + 1Aa 12 90.7 + 1.6b
20 10 290 + 3a 5 39 + 1Aa 5 39 + 1Aa 10 97.2 £ 0.9a
30 12 293 + 2a 6 44 + 2Aa 6 40 + 3Aa 12 98.0 + 0.5a
N. formosa
10 6 189 * 4c 3 66 + 1Aa 3 70 + 5Aa 6 61.2 £ 1.0c
15 11 257 £ 5b 5 69 + 2Aa 6 71 + 1Aa 11 86.0 + 1.8b
20 6 295 + 2a 3 70 + 1Aa 3 70 + 1Aa 6 98.6 = 0.5a
30 6 297 + 2a 3 68 + 4Aa 3 73 + 1Aa 6 99.9 + 0.1a

D Each treatment was provided with 300 3rd-instar larvae of L. trifolii in an acrylic cylinder (25 x 20 cm) at

25°C, 14L:10D, and 65-85% RH.

2 Means (X + SE) within each row followed by the same uppercase letter are not significantly different at 5%
level by t-test. Means (X + SE) within each column followed by the same lowercase letter are not
significantly different at 5% level by LSD. Data on the percent total host utilization were transformed to

angles by arcsin \/percentage prior to ANOVA test.

¥ Including hosts killed by parasitism and by feeding.
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Table 2. Number of progeny and hosts killed by feeding of Hemiptarsenus varicornis and Neochrysocharis formosa
and their intraspecific competition at various densities of female wasps" 2

Total no. No. hosts killed by

Wasp density  eggs laid Progeny/female feedingfemale Competition
(no. females Dissecting Adult emergence Dissecting Adult emergence % superparasitism®’ % mortality
Jtube) method method method method developmental
(no. eggs) (no. adults) period”
H. varicornis
10 84 £ 6d 8.4 10.6Aa 8.5 1 0.4Aa 11.7£0.8Aa 115 £ 0.5Aa 6.0 +1.0¢ 0
15 107 £ 2¢ 71£0.1Ab 7.2 £0.2Ab 11.6 £ 0.3Aa 10.8 £ 0.5Aa 6.4+ 1.6¢ 0
20 130 £ 4b 6.6 + 0.2Abc 541 0.3Bc 8.7+ 0.1Ab 9.3+ 0.3Ab 16.4 £ 0.6b 18.2
30 1711 8a 5.7+ 0.3Ac 4.0 £ 0.3Bd 551 0.2Ac 58 £0.2Ac 23.1 +3.4a 29.8
N. formosa
10 129+1d 124 £ 0.4Aa 13.1£0.7Aa 6.4 10.4Aa 5.8+ 0.9Aa 3.8+ 1.0¢ 0
15 190 £ 8¢ 115 £0.3Aa 12.9  0.3Ba 5.3 £ 0.4Aab 5.2 1 0.3Aa 8.5+ 1.9bc 0
20 242 1 2b 121£0.1Aa 10.3 £ 0.3Bb 4.6 + 0.2Ab 44+0.1Aa 11.1£1.5b 149
30 300 £ 10a 10.0 £ 0.3Ab 7.3 +0.3Bc 3.2+ 04Ac 2.8 £ 0.1Ab 32.0 £ 1.ha 27.0

D Each treatment was provided with 300 3rd-instar larvae of L. trifolii in an acrylic cylinder (25 x 20 cm) at
25°C, 14L:10D, and 65-85% RH. Data consist of 3-8 replicates.
? Means (X + SE) within each row followed by the same uppercase letter are not significantly different at 5%
level by ¢-test. Means (X + SE) within each column followed by the same lowercase letter are not
significantly different at 5% level by LSD. Data on the percent supperparasitism were transformed to

angles by arcsin \/ percentage prior to ANOVA test.
¥ (no. supperparasited eggs/total no. eggs laid) x 100.
¥ (no. eggs — no. adults) /no. eggs) x 100.
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Table 3. Percent distribution (X + SE) of Hemiptarsenus varicornis and Neochrysocharis formosa eggs at various

densities of female Wasps1' 2

Wasp density

No. wasp eggs laid per host

(no. females /tube) 1 2 3 4 5
H. varicornis
10 949+11a 51+06Db Oc 0b 0b
15 949 +0.6a 51+06Db Oc 0b 0b
20 83.4+14b 145+23a 1.2+06b 0.8 £ 0.5ab 0b
30 76.7+1.0c 156+15a 46 +0.7a 2.5 £ 1.3a 0.5+03a
N. formosa
10 96.3 £ 1.1a 3.7+ 11c 0b Ob 0a
15 91.2 £ 2.1ab 8.1 £ 2.0bc 0.7 £0.3b Ob 0a
20 87.1 £0.8b 11.8 + 0.5b 2.0 £1.3b 0.2 £0.2b 0a
30 65.2 + 1.9¢ 249 + 1.2a 7.4 +1.8a 2.3 £0.1a 0.2 £ 0.2a

U Each treatment was provided with 300 3rd-instar larvae of L. trifolii in an acrylic cylinder (25 x 20 cm) at
25°C, 14L:10D, and 65-85% RH. Data consist of 3-6 replicates.

2 Means in each column followed by the same letter are not significantly different at 5% level by LSD. Data
were transformed to angles by arcsin \/percentage prior to ANOVA test.

72/

i

[l

286 #Hi TEBE=M

JE

il
e
R

17

&



R RAMH/ G RER SIS TR R TR TR "7

Table 4. Adult progenies of Hemiptarsenus varicornis and Neochrysocharis formosa and their female sex ratio at

various densities of female wasps" 2

Dissecting method

Adult emergence method

Wasp density

(no. females/tube) Total no. Total no. adult Sex ratio
hosts parasitized progeny (2/(%+98))
H. varicornis
10 79 + 5¢ 88 £ 3b 0.53 £ 0.04a
15 104 + 2b 109 £ 3a 0.47 £ 0.01a
20 109 + 3b 111 + 6a 0.47 £ 0.04a
30 133 + ba 120 £ 9a 0.48 £ 0.02a
N. formosa
10 127 £ 5¢ 131 £ 7c 0.65 = 0.05a
15 173 + 4b 194 + 4b 0.65 £ 0.03a
20 212 + 4a 205 * 6ab 0.61 £ 0.05a
30 204 + 8a 220 + 9a 0.64 + 0.06a

D Each treatment was provided with 300 3rd-instar larvae of L. trifolii in an acrylic cylinder (25 x 20 cm) at
25°C, 14L:10D, and 65-85% RH. Data consist of 3-8 replicates.
2 Means (X + SE) in each column followed by the same letter are not significantly different at 5% level by

LSD.
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Intraspecific Competition of Two Species of Parasitoids
(Hymenoptera: Eulophidae) of Liriomyza trifolii (Diptera:
Agromyzidae)

Ching-Chin Chien* and Shiu-Chih Ku Department of Applied Zoology, Taiwan Agricultural Research Institute, Council of
Agriculture, 189 Chung-cheng Road, Wufeng, Taichung 413, Taiwan, R.0.C.

ABSTRACT

Hemiptarsenus wvaricornis (Girault) and Neochrysocharis formosa
(Westwood) are the two dominant indigenous parasitoids of Liriomyza
trifolii (Burgess) on Gerbera jamesonii Bolues ex Hook. f. in Taiwan. The
modes of host killing by female wasp are parasitism and host-feeding.
The ratio of oviposition to host-feeding regardless of female wasp density
ranged 0.6-0.8:1 and 1.9-2.7:1 for H. wvaricornis and N. formosa,
respectively. However, its density significantly affected superparasitism
and the total host utilization rate. The optimal wasp:host ratios for
propagation of H. wvaricornis and N. formosa were 1:20 and 1:15,
respectively. When 15 female wasps of H. varicornis or 20 female wasps
of N. formosa were provided with 300 third-instar larvae of L. ¢rifolii in
an acrylic cylinder (25 x 20 c¢cm) at 25°C, the total host utilization rates
and superparasitism rates after 24 hours were 90.7% and 6.4%, and 98.6%
and 11.1%, respectively. There were 109 and 205 adult progeny which
emerged after 11.1 and 14.4 days, respectively.

Key words: Liriomyza trifolii, Hemiptarsenus varicornis, Neochrysocharis
formosa, intraspecific competition, female wasp density
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