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I. Introduction

The oriental citrus psyllid Digphorina citri Kuwayama is an efficient vector of the
Citrus Greening Disease (CGD), and has been responsible for much of the natural spread
of CGD in citrus growing areas of Asia. The bereficial role of parasitic Hymenoptera for
controlling this citrus payllid has been seriously recognized since the successful
implementation of biological comtrol of D. c¢itri in Reunion Island with the introduction
of a chalcid parasite: Tamarixia radiata (Waterston). Other tentative programmes using
this exotic parasites have been launched in several Asian Pacific countries (Chin et al,
1988; Lama et al, 1988; Gavarra ¢t al, 1989; Nurhadi, 1989). However, the major part of the
success of these control programmes is based on sound knowledge of the indigenous
paragite complex. This paper gives a brief account on parasitic Hymenoptera associated
with D. cit/i in the Asian Pacific and other areas. It will present also some results of our
survey on the parasitoid complex of D. eftri in Fujian Province.

II. A list of parasites of D. citri herétofore recorded in Asian
Pacific and other areas.

Some 15 species parasites were known to be associated with D. citri in the Asia
Pacific region. They belong to five families of Chalcidoidae, i.e. Eulophidae (2 species),
Encyrtidae (more than & species), Signiphoridae (1 species), Pteromalidae (1 species) and
Aphelinidae (5 species). The names (including synonymous names), parasitic types,
distribution and refsrences of these parasites are listed im detail in the Table 1.
Unfortunately, among them only two species, an ectoparasite Tamarixia radigaia
(Waterston) and an endoparasite Digphorencyrtus a!tgarhensls (Shafee, Alam and
Agarwaly, were recorded as primary parasites, the remaining 13 species acting as
secondary or terijary hyperparasites. : :
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111, Imp: ofherparamtes on the iwo primary parasites of D.
" citri in Fujian and Taiwan

- Psyllid . nymphs _paragitized by the ecto- or the endo- parasites are reduced to their
‘exoskeletons known as -the mummies. The mummics of the ecto- and the endo- parasites
‘have different forms. The psyllid mummy parasitized by the ecto- primary parasite 7.
radiata  can be recognized by its dark brown, flatten body, and the parasite pupa
remaining external ‘and” lying beneath the ventral surface of the host psyllid (Fig. 1). On
the other hand, the mummics parasitized by the endo- primary parasite D. aligarhensis
are usually brownmish semi :spherical and the parasite pupae remain enclosed within the
host psyllid mummy. Furthermore, emergence holes are always typical of a given
parasite. For example, the exit hole of 7. radiata is always located on the dorsal side of the e
thorax (Fig. 2) while that of D, aligarhensis is located on the dorsal abdomen (Fig. 3) and Yo
those of the - hyperparasites - generally on the lateral side of the abdomen of psyllid
nymphs, Assessment of parasitism or hyperparasitism can be made by examining the
mummies as these structures always remain firmly attached to the leaf or the twigs of L
the host plant of D. citrl. : Vi
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During our survey period from August 1988 to December 1989, a total of 2,776
psyllid’ mummies parasitized by T. radiata were collected, Unfortunately, about 25% of
them were found to be hyperparasitized by 5 species of hyperparasites and the dominant b
hyperparasite was Tetrastichus sp. (see Table 2). The average percentage of
hyperparasitism of T. radigta by Tetrastichus sp. amounted to 21.82% and 28.65%
respectively in 1988 and in 1989, and a maximum percentage reached 87.88% in a single
sampling collected at Changtai of Fujian on Auguost 21st, 1988. On the other hand, 765
mummies parasitized by D. aligarhensis were collected in this survey and 29.54% of them
were hyperparasitized by 10 species of hyperparasites with a maximum percentage of i
50% at Zhangzhou, Fujian on Novémber 10th, 1989. The more common hyperparasites of
D. aligarhensis were Charotocerus walkeri, ?WPsyllaephagus sp. and Syrphophagus
taiwanus in Fujian Province,

Interestingly, the sitdation of hyperparasitism associated with the two primary
parasites of D. citri in Taiwan was quite different from that mentioned above in Fujian.
According to the publication of Chien et al (1989), a total of 14,319 psyllid mummies
parasitized by D. aligarhensis was collected lrom: May 1985 to May 1988. Nearly 42.2% of
them were found to be parasitized by 10 species of hyperparasites (Table 2) while a
maximum percentage reachéd 88% in December, 1985 and Jenwary, 1986. The dominant
byperparasite was Pachyneuron concolor, m petromalid parasite which does not serve as
hyperparasite of D. citri in Fujian. The secondly common hyperparasites were
Chartocerus walkerl and Syrphophagus taiwanus. On the other hand, 11,342 mummies
parasitized by T. radiata were collected in” Taiwan from September 1986 to May 1988.
Fortunately, only some 1% of them were hyperparasitized by 7 species of hyperparasiies.




Table 2. Hyperparasites and their
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I
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2 T radiota N A
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Tetrastichus sp. 21.82 28.65 0.01 2.90 3.68
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& Chartocerus 0.08 1.09 0.03 9.2¢ 1318 13.30
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¥ oo
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A: Aug.-Dec. 1988 in Fujian (Tang, 1989)
B: April-Dec. 1989 in Fujian (Original)

IV Conclusion

Associated with the citrus psyllid Diaphorina citrus (X
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