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A coccinelid beetle, Chilocorus kuwanae is an effective predator of the arrowhead scale and other scale insects
in the citrus orchards. This beetle usually has three generations a year, but it appeared twice in 1985 in Hagi City.

The egg of Chilocorus kuwanae is deposited in the shell of the arrowhead scale, Unaspis yanonensis. Usually one
egg is deposited, but rarely two or more eggs in a scale. Regardless of the density of the scale, Chilocorus oviposites
only one egg on a leaf (56%) . but sometimes two eggs are found (less than 26%). Rarely 7-8 eggs are found on a
leaf when the density of the arrowhead scale in very high, Interestingly enough, it was observed that the scale insect
was killed by oviposition of this beetle (1 — 4 %).

As a rule, the fecundity of this beetle increases as the volume of the prey consumption increases. However,
the fecundity decreases to 1/3 when the beetle was contacted with insecticide. In addition, insecticides lower the
value of this beetle as a natural enemy of the scale insect.

Four species of Hymenopterous parasites, Homalotylus flaminius, Telrastichus sp. and two others
(undetermined) are found to be natural enemies of Chilocorus kuwanae. Homalotylus flaminius is the most destructive
parasite of this useful predatory beetle. For example, the percentage parasitism sometimes reaches to about 96% in
September. It is one of the problems for the effective use of this predatory beetle to eliminate these Hymenopterous
parasites. The inundative release of this beetle, based on the mass production, will be one of the useful methods to
avoid the parasite. The present study reveals that when the population density of the arrowhead scale in 3 per leaf, a

release of 800 adult beetles per 1028 was most effective.
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Table 1 A. The Percentage parasitism of Homalotylus flaminius to Chilocorus kwwanae at Hagi City in 1971,

Upper Qutside Inside Lower Ave.
June 17 21 23 13 21
September 100 57 47 0 52

Tablel B.

The percentage parasitism of Homalotlylus flaminius to Chilocorus lwwanae at Hagi City in 1979,

June Tuly August September October
Locality
F N F S F S F S F S
Outside 0 0 7.3 20.7 40.6 69.7 88.9 19.0 0 0
Tamae Inside 0 5.1 4.1 21.5 58.3 72.4 92.% 21.3 0 0
Ave. 0 2.1 10.7 20.1 48.2 67.2 92.4 21.2 0 0
Outside 0 0 0 22.3 65.6 89.3 87.5 0 3.3 0
Chinto Inside 0 6.1 10.2 25.0 74.2 90.6  100.0 51.7 - 0
Ave, 0 1.4 5.8 22.7 69.8 90.0 95.9 37.1 3.3 0

F . First half of month. S Second half of a month.
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Table 2. Number of Unaspis yanonensis eaten by the adult Chilocorus kuwanae per one day under the sprayed and un-

sprayed condition.

Female Male
Max. Min. Ave. Range Max. Min. Ave. Range
Sprayed 21 0 7.8 210 11 0 3.6 11—0
Unsprayed 83 1 24.3 83~ 1 29 0 10.1 29— 0

Table 3. Individual number of Unaspis yanonensis and Pulvinaria awrantii eaten by a larva of their predator, Chilocorus

kuwanae per one day and the larval period of the latter.

Individual number Larval period of the
of the scales eaten predator
Max. Min. Ave. Range Max. Min. Ave. Range
Unaspis yanonensis 7 0 2.4 0—7 20 17 18.3 17—20
Pulvinaria aurentii 45 0 9.5 0 —45 23 20 22.3 22~—23
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Table 4. Number of eggs oviposited by Chilocorus luwanae and the rate of the scale (Unaspis yanonensis) killed by

the oviposition,

Number of the Number of the scales Rate of dead scales
female Egg number of Chilocorus
adult scales oviposited by Chilocorus by oviposition %
8§20 32 45 4
2798 45 53 2
5649 59 62 1
4784 135 144 3
2952 60 6 7 2
4462 89 9 2 2
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Fig. 4. Relation between number of eggs deposited by Chilocorus kuwanae against the number of its prey, the arrow-

head scale,
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yanonensis adult after the release of its predator, Chi-
locorus kuwanae. Number of Chilocorus released : A :

800, B : 600, C : 1000, per 10 2, respectively.
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