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Ecological Studies on the Pine Needle Hemiberlesian Scale,
Hemiberlesia pitysophila Takagi (Homoptera : Diaspididae) and Its Parasitoid,
Coccobius azumai Tachikawa (Hymenoptera : Aphelinidae)
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Table 1. Population( table for H. pitysophila sampled on 18 September 1989 from pine trees at

Ishigaki Isl.

Stage No. alive No. dead Cause of No. entering
in sample in sample death each stage
Crawler 47 15 Unknown 3,249
Ist instar larva 152 525 Unknown 3,187
16 Predation
541 Total
2nd instar larva 141 318 Unknown 2,494
13 Predation
331 Total
Male pupa 69 299 Unknown 1,623
18 Predation
317 Total
Male adult 1,193 44 Unknown 1,237
Female adult 265 87 Unknown 399
13 Predation
34 Parasitism
134 Total
Table 2. Population table for H. pilysophila sampled on 24 September 1989 from pine trees at
Ishigaki Isl.
Stage No. alive No. dead Cause of No. entering
g in sample in sample death each stage
Crawler 19 8 Unknown 3,108
Ist instar larva 201 592 Unknown 3,081
28 Predation
620 Total
2nd instar larva 68 293 Unknown 2,260
9 Predation
302 Total
Male pupa 92 313 Unknown 1,440
14 Predation
327 Total
Male adult 990 31 Unknown 1,021
Female adult 288 105 Unknown 450
5 Predation
52 Parasitism
162 Total
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Table 3. Population table for H. pitysophila sampled on 2 October 1989 from pine trees at Ishigaki

Isl.
Stage No. alive No. dead Cause of No. entering
ag in sample in sample death each stage
Crawler 7 6 Unknown 2,894
Ist instar larva 168 483 Unknown 2,881
22 Predation
505 Total
2nd instar larva 72 182 Unknown 2,208
7 Predation
189 Total
Male pupa 74 284 Unknown 1,490
15 Predation
299 Total '
Male adult 1,073 44 Unknown 1,117
Female adult 280 116 Unknown 457
7 Predation
54 Parasitism
177 Total

Table 4. Population table for H. pitysophila sampled on 8 October 1989 from pine trees at Ishigaki

Isl.
Stage No. alive No. dead Cause of No. entering
g in sample in sample death each stage
Crawler 29 20 Unknown 3,584
Ist instar larva 216 567 Unknown 3,535
17 Predation
584 Total
2nd instar larva 90 197 Unknown 2,735
14 Predation
211 Total
Male pupa 60 378 Unknown 1,930
28 Predation
406 Total
Male adult 1,410 54 Unknown 1,464
Female adult 245 156 Unknown 504
19 Predation
84 Parasitism
259 Total
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Table 5. Life table for the generation of H. pitysophila in the period between 24 September and 8
October 1989 on pine trees at Ishigaki Isl.
No. alive at No. dying Factor respon- dx asa %
Stage beginning of x during x sible for dx of Ix
(x% () (dx (dxF) (100gx)
Crawler 3,209 38 Unknown 1.18
Ist instar larva 3,171 719 Unknown 22.67
28 Predation 0.88
747 Total 23.56
2nd instar larva 2,424 335 Unknown 13.82
15 Predation 0.62
350 Total 14.44
Male pupa 1,621 388 Unknown 23.94
23 Predation 1.42
411 Total 25.35
Male adult 1,210 43 Unknown 3.55
Female adult 453 116 Unknown 25.61
11 Predation 2.43
56 Parasitism 12.36
183 Total 40.40
Ovipositing female 270 2,939* Total mortality 91.59

'Males are included in no. dying in total mortality.
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Fig. 1. Survivorship curve (closed cir-
cles) and mean (+SE) daily oviposition per
survivor (open circles with vertical bars) in
female C. azumai at 25°C,
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Fig. 2. Survivorship curves of female (A)
and male (B) C. azumai at 25°C feeding on
10% honey solution (closed circles), water
(open triangles) and without food (closed
triangles).
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Summary

The pine needle Hemiberlesian scale Hemiberlesia pitysophila Takagi, an important pest
of pine trees, is distributed in Okinawa and Sakishima Islands as well as Taiwan. It was
accidentally introduced into China during the 1980’s.

A preliminary life table of the scale for a generation was developed from four population
tables which were constructed for each sampling date from mid September to early October
in 1989 at a census site in Ishigaki Island. Survival rate from the crawler to the ovipositing
female was estimated as 8.41%. The highest stage-specific mortality was attained during the
preovipositing adult stage, of which 30.6% was caused by parasitism. Among the par-
asitoids, an aphelinid Coccobius azumai Tachikawa was the dominant one, which was
parasitizing in the scale at the stage from early adult to ovipositing female.

Some biological and behavioural characteristics of the parasitoid C. azumai were inves-
tigated. The mean number of eggs deposited per female was 5.7, and the mean longevity of
the ovipositing females was 9.3 days. One oviposition took 47 to 203 sec. Host-feeding
behaviour was frequently observed, and took 203 to 346 sec. When the host was not given,
the mean longevity of adults feeding on honey solution was 21.6 days in females and 16.2 days
in males, while it was extremely decreased when the parasitoid was provided only water or
whithout food. Both the longevity and the fecundity of C. azumai were remarkably smaller
than those of the congeneric C. fulvus (Compere et Annecke), a parasitoid of Unaspis
yanonensis (Kuwana) imported from China.
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