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Fig. 1. Daily survival rates of Tamarixia radiata adults provided with different densities of
Diaphorina citri at 25 °C;-D: no. of psyllids provided per wasp in a test tube, 3.5 X
20 cm. Ten replicates for D = 8 and five replicates for D=14-80.
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Fig. 2. Relationships between Diaphorina citri density and longevity, oviposition, and host-
feeding of Tamarixia radiata at 25 °C . A: longevity (days); B: no. eggs laid/ ¢ ; C:
no. hosts killed by feeding/ % ; D: oviposition/host-feeding; E:superparasitism (%) °
and simultaneously parasitized and fed (%); F: sex ratio ( ¥+ / % + & ); G: no. host-
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Fig. 3. Daily oviposition and host- -feeding patterns of Tamarixia radiata provided with
different densities of Diaphorina citri at 25°C . Figure illustration same as
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Fig. 4. Relationships between Diaphorina citri density and the number of eggs laid and
hosts killed by feeding (A), number of hosts parasitized (B), and number of hosts
killed (C) per day by Tamarixia radiata at 25 °C . Ten replicates for host densities
of = 8 and five replicates for those of 14-80.
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Table 1. Percent distribution of Tamarixia radiata eggs in different densities of Diaphorina

citriV

Host density

No. wasp eggs/host

(no. provided/day) N 1 2 3 4 5 6
1 ' 57 70.6 14.7 2.9 2.9 5.9 2.8
2 419 47.6 31.3 11.1 8.0 2.2 0
4 537 66.2 30.0 3.8 0 0 0
8 1281 72.5 24.2 3.2 0.2 0 0

14 725 79.7 18.4 1.5 0.3 0 0
20 1077 88.3 11.6 0.001 0 0 0
30 1637 95.0 4.9 0.1 0 0 0
40 2189 08.8 1.2 0 0 0 0
60 1113 100.0 - 0 0 0 0 0
80 843 100.0 0 0 0 0 0

1) Experiment was conducted in a test tube (3.5 X 20 cm) under 25 °C, 14L:10D, and 100%

RH.
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Fig. 7. Daily host utilization of Tamarixia radiata provided with different densities of
Diaphorina citri at 25 °C . Figure illustration same as Figure 1.
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ABSTRACT

" Chien, C. C.!, Chu, Y. 1.2, and Ku, S. C.! 1995. Influences of host
densities on the population increase of the eulophid wasp, Tamari-
xia radiata, and its host-killing ability. Plant Prot. Bull. 37:81-96.

(I Department of Applied Zoology, Taiwan Agricultural Research Institute,
Wufeng, Taichung, Taiwan, R.O.C.; 2 Department of Plant Pathology and Ento-
mology, National Taiwan University, Taipei, Taiwan, R.0.C.)

Tamarixia radiata (Waterston) is an effective parasitoid of Diaphorina citri
Kuwayama. In an attempt to understand their interaction, influences of host
densities (1-80 Sth-instar psyllids/day) on the population increase, host killing
ability, host utilization rate, and the numerical response of T. radiata were deter-
mined in this study under 25 °C and 14L:10D laboratory conditions. The search-
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ing rate and the handling time of the wasp were estimated according to its func-
tional response. Results indicated that the relationships between host density. and
the longevity, the fecundity, the ratio of oviposition and host—feedmg, the total
number of wasps increased, and the total number of hosts killed were in domed
parabola responses. The relationship between host density and the total number
of hosts killed by feeding for lifetime was in an upward parabola response, while
those between host density and superparasitism, and simultaneously parasitized
and fed were in a downward parabola response. The wasp’s population increase
and the host-killing ability reached the highest level when the wasps were provi-
ded with 40 hosts/day. The number of wasps increased per day or per generation,
and the number of hosts killed were calculated as 18 wasps/female/day or 433
wasps/female/generation, and 513 psyllids/female, respectively. Because the
relationship between host density and host utilization was in an inverse dependent
response, the optimal host density was found to be 2-8 psylhds/day (actual
utilization rate, 90-94%) for the lifetime, and 2-20 psyllids/day (actual utiliza-
tion rate, 87-90%) for the peak oviposition period. The wasp’s functional
response was domed (Holling type IV). The searching rates for parasitizing and
killing were 0.78 and O. 89/day, respectively. The total handling times for para-
sitizing and killing were 25.93+0. 009N?, and 23.89+0.004N¢ min, respectlvely
{N=hsot density).

(key words: Tamarixia radiata, Diaphorina citri, host density, population
increase, control efficacy)




