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Effects of Temperatures on Development and Distribution
of Mulberry scale, Pseudaulacaspis pentagona, within Tree

B M K- B X
Jong Dae Park' and Kyu Chin Kim?

ABSTRACT These studies were conducted to investigate the effects of temperatures on development of

B
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each stage and distribution within tree and overwintering of mulberry scale, Pseudaulacaspis
pentagona Tar. & Tozz. Growth ratio of each stage with different temperatures was not sig-
nificant within range of optimum temperaturéds of growth. Developmental threshold and effec-
tive temperatures of each stage were 12.3°C and 46.9 degree day in eggs, 10.8°C, and 183.8 de-
gree day in first nymph, 9.8°C and 188.2 degree day in second nymph, 10.3°C and 383.0 degree
day in gross nymphal stage, respectively. Longevity of female adults were 39.6 days in 187,
28.4 days in 22°C, 18.1 days in 26°C, and 15.7 days in 30°C. Average number of eggs in ovary
and laid by individual female were 83.3 and 75.7, respectively. Optimum temperatures of
growth were 22°C-26°C but all the eggs were not hatched at 35C. Distribution of each stage
within tree in summer was great at lower part of branch and overwintering adults was
dominantly located in NE-SE followed by SE-SW, SW-NW and NW-NE. Percent mortality
due to cold weather was 36.2.

KEY WORDS Pseudaulacaspis pentegona, temperature, overwintering, distribution within tree
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Table 1. Body length of different stages of Pseudaulacaspis pentagona at various temperatures

No. of Length of bodies(mm) Growth
Temp.(C) Stage insects
tested Average Range C.V.(%) ratio
First instar 22 0.261 + 0.0119 0.24 - 0.27 6.03
20 Second instar 24 0.596 + 0.0373 0.51 - 0.64 7.71 2.28
__________________ Femaleadult 35 086300413 082-097 607 145
First instar 28 0.273 + 0.0104 0.25 -0.29 4.58
25 Second instar 32 0.610 + 0.0275 055 - 0.64 6.44 2.23
__________________ Femaleadult 21 0871 +£00443 080-094 = 632 143
First instar 20 0.269 + 0.0104 0.24 - 0.28 4.23
30 Second instar 30 0.590 £ 0.0375 0.50 - 0.68 8.92 2.19
__________________ Fomaleadult 15 0859+ 00491 080-097 537 146
Lab. First instar 25 0.262 + 0.0108 0.24 - 0.28 6.72
condition  Second instar 25 0.576 + 0.0438 0.51 - 0.065 8.80 2.20
(18 - 24) Female adult 20 0.803 + 0.0981 0.75 - 0.82 8.96 1.39
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Table 2. Average durations (days) of the different stages of Pseudaulacaspis pentagona reared on
potato tuber at constant temperatures

Nymph Female
Temp.('C) Egg Total
1 Sum Adult
18 86 + 1.2 25.3 +0.92 34.8 +0.89 51.1 £0.91 39.6 +2.0 98.3 +5.0
Range 7.3 -14.1 19 - 25 18 - 23 37 - 48 31 - 46 75.3 - 108.1
22 462 +0.124 169+ 0.6 15.9 +0.59 328+ 0.6 284118 65.8 +3.1
Range 3.7-48 14 -17 12 - 16 26 - 33 22 - 33 51.7 - 70.8
26 2.84 £0.132 11.8+0.52 12.3 +0.61 24.1 +£0.57 18.1+2.3 45.0 + 3.6
Range 2.3-3.0 8-13 10 - 13 18 - 26 17 - 23 37.3-2.0
30 2.62 +0.093 9.6 +£0.53 9.9 +0.46 19.5 £+ 0.50 157+ 1.9 378 +3.0
Range 23-29 8-12 16 - 23 13-21 313 -6.9
Average 4.7 +£0.39 15.9 £ 0.94 15.7 + 0.64 1.9 +0.65 25.5+2.0 61.7 + 3.68
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Fig. 1. Longevity and developmental velocity of fe-
male adults of Pseudaulacaspis pentagona reared on

potato tuber at constant temperatures.
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Fig. 2. Developmental velocity of egg of

Pseudaulacaspis pentagona reared on potato tuber at

constant temperatures.
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Fig. 3. Developmental velocity of nymph of

Pseudaulacaspis pentagona reared on potato tuber at

constant temperatures.
N! : First instar, N?. Second instar, S : N'+N?
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Table 3. Number of eggs in ovary and laid by
Pseudaulacaspis pentagona under field condition

No. of eggs

In ovary Laid
Ave. 83.25 + 17.256  75.7 + 15.25
Range 62 - 126 55 - 112
CV.(%) 25.1 24.6
No. of investi-
gated 30.0 30.0
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Table 4. Developmental threshold (DT) and effective temperature (ET) of each stage on

Pseudaulacaspis pentagona
Stage Regression equation DT(C) ET(C)
Egg Y =0.023X—0.282(r=0.9676) 12.3 46.9
First nymph Y =0.0055X —0.0588(r=0.9979*) 10.8 183.8
Second nymph Y =0.005X —0.0494(r=0.9988"*) 9.8 199.2
First nymph
+ Y =0.0026X —0.0269(r=0.0090**) 10.3 383.0
Second nymph
Female adult Y =0.0034X —0.0375(r=0.9883) 10.9 281.2

Table 5. Relations between the part of branch and disribution of larva of Pseudawlacaspis pentagona in summer

% Distribution

Division

Mean + S.D. Range
Upper part of branch 12.2 + 6.68b* 7-23
Lower part of branch 69.6 £+ 6.69a 63-79
Side part of branch 18.0 + 6.12b 12-26

¢ Standard deviation.

’ Percentage followed by the same alphabetical letter are not significantly different at the 5% level by

Duncan’s multiple-range test.
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Table 6. Relations between the direction and dis-
tribution on overwintering female adults of

Pseudaulacaspis penlagona
%distribution
Direction
Mean + S.D.* Range

NW-NE 14.8 + 2.19¢* 13.0-184
NE-SE 33.1 + 4.30a 26.-37.5
SE-SW 30.6 + 1.85a 27.7- 325
SW-NW 215 + 3.82b 16.2-25.4

¢ 8.D : Standard deviation.

¢ Percentage followed by the same alphabetical let-
ter are not significantly different at the 5% level
by Duncan’s multiple-range test.

Table 7. Percent mortality of overwintering fe-
male adults of Pseudaulacaspis pentagona

No. of insects
observed
362 £ 6.26° 300-549 248 1,007

%mortality Range C.V(%)

¢ Standard deviation.
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