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Some Ecological Characteristics of the Mulberry Scale,
Pseudaulacaspis pentagona T., and Its Control with Insecticides

In Gyun Park, Yong Teak Kim, Hyung Joo Yoon and Yong In Lee*
National Sericulture & Entomology Research Institute, RDA, Suwon, Korea
*College Of Natural Science, Andong National University, Andong, Korea

Abstract

A study was conducted to provide some basic data for controlling the Mulberry scale insect
(Pseudaulacaspis pentagona T.). Experiments were carried out with checking their field-life,and
a few selected insecticides were tested when mulberry leaves were not in use. About 57%
of female were survived from the overwintering attached to the bark. Over 80% of the scale
were distributed within the range of 30 cm from the base of each stem. One hundred percent
and 96.7% of eggs were hatched under 25C and 27C respectively. Eighty percent of pupae
emerged both under 25 and 27C. The Mulberry scale require about 33 days under 25 T
and 30 days under 27C. This species had 2 generations each year in mulberry field in Suwon.
Overwintered as a mated female only. Oviposited about 170 eggs under their scale starting
from the late April (in 1994) through the mid May (in 1993). Phenthoate EC sprayed in
the mid June against the larvae was very effect with over 96% of control value.
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Order Homoptera(=§v]-5)

Superfamily Coccoidea(Z+= ) A3}

Family Diaspididae(Z}x] & 32})

Tribe Diaspidini(Z-*]4 %)
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Table 1. /nsecticides appfied in feld

Commone Formula- Chemical Active Dilution

name tion name  ingredi- rate
ent

Machine oil EC 95.0% X 20
Phenthoate EC S-a-oxycar- 475% X1,000
(PAP) bonylben-

zyl-0,0-

dimethyl
Trichlorfon WP  Dimethyl- 80.0% X1,000
(DEP) 2,2,2-trich-

loro-1-hy

droxyethyl

phosphate
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Table 2. Sunwal rate of Pseudaulacaspis pentagona fe-
males after the overwintering

Year No. of female  No. No.dead  Survival
adults examined survived rate (%)
93 ,768 1,333 1,395 48.16
‘94 2,404 1,625 779 65.90
Average 5172 2,958 2,174 57.03
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Temperature(°c)

Fig. 1. Mean temperature from November through fo-
flowing May in 1992, 1993 and 1994 of Suwon.
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Fig. 2. Density of Pseudaulacaspis pentagonoa female
after the overwintering ('94,3) within mulberry stem.
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Table 3. Size of eggs and larvae of Pseudaulacaspis pentagona

No. of Length (mm) Width (mm)
Stage individuals
measured meant SD range meant SD range
Egg 100 0.22+0.014 0.19~0.26 0.10+ 0.011 007~0.13
Larva
1st instar 10 0.23+ 0.015 0.20~0.26 0.13+ 0.008 0.12~0.15
2nd instar 20 0.24+ 0.011 0.23~0.28 0.13+ 0.007 0.12~0.15

S.D: standard deviation.
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Fig. 3. A’ Eggs of Pseudaulacaspzs pentagona oviposited
by overwintered female aduft. B; Larvae of Pseudaula-
caspis pentagona on the mulberry stem.
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Fig. 4. A, Female adults of Pseudaulacaspis pentagona
under their scales (some scales removed). B: Male
adults of Pseudaulacaspis pentagona with a pair of large
black compound eyes, wings and 3 pairs of legs.
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Table 4. Size of pupae and adults of Pseudaulacaspis pentagona

No. of Length (mm) Width (mm)
Stage individuals
measured meant SD range mean+ SD range
" Pupae 20 0.65+ 0.067 0.56~0.76 0.32+ 0.026 0.27~0.38
Adults
Overwintered F. 100 1.19% 0.098 0.99~15 0.94+ 0.098 0.74~1.18
1st generation F. 50 146+ 0.118 1.25~1.82 1.14+ 0.09 0.96~1.31
Male 20 0.61+ 0.042 0.54~0.68 0.22+ 0.015 0.19~0.23
F.: Female adults, S.D: standard deviation.
Table 5. Scale size of Pseudaulacaspis pentagona
"No. of Length (mm) Width (mm)
Sex individuals
measured mean* SD range meant SD range
Female 100 1.67£0.185 1.02~2.24 - -
Male 20 1.30+0.122 0.96~1.51 0.40+ 0.238 0.35~0.53

S.D: standard deviation, Male: pupal scale.

Table 6. Hatching rate of Pseudaulacaspis pentagona
eggs under 5 constant temperatures

Table 7. Emergence rate of Pseudaulacaspis pentagona
under 6 constant temperatures

Temperature No. of eggs No. of eggs Hatching Temperature No. of pupaeNo. of pupae Emergence
() examined hatched rate (%) © examined emerged rate (%)
22 30 27 90.0 22 15 9 60.0
25 30 30 100.0 25 15 12 80.0
27 30 29 96.7 27 15 12 80.0
30 30 21 70.0 30 15 10 66.7
35 60 3 5.0 35 15 5 33.3
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Table 8. £gg period of Pseudaulacaspis pentagona un-

der 5 constant temperatures

Table 9. Larval period of Pseudaulacaspis pentagona un-
der 4 constant temperatures

Temperature No. of eggs Egg period (days) Temperature No. of larvae Larval period (days)
(©) examined ©) examined
3456 789 18192021222324 2526
22 30 7310 3 4 22 20 321
25 30 217 5 4 2 25 20 6 21
27 30 4 22 12 27 20 10112
30 30 17 4 30 20 4 201
35 30 2 1
Y
Y
0.35
F 0.06}
0.3}
2
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G 0.2 r=-0.977
r=0.84a8 0.04}-
0.15
- 0'03 I . - x
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22 25 27 30 35

Temperature(°c )

Fig. 5. Correlation between temperature and growth
rate (1/growth period) of eggs of Pseudaulacaspis pen-
tagona.
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Fig. 6. Correlation between . temperature and growth
rate (1/growth period) of Pseudaulacaspis pentagona la-
rvae.

AAse RE7E 275 WS goldle A
o)1} 30Tl A= 2RE{ERES) 30%, 35CA A= 90
%7} BEES Aehs ZoR Hol U o4}t
afel e B BHel Brbsd AE B
ok HI1968) A5 B kS x4kt
Ul A 10~11H, & it = 5/, 3t
fRel M 6~7HE A sk @) 2esg 2uy
v ole 7} AR URHAS ERERA o
Rez B

b efgdE): AoEH e BHEESYE kA
7HA] RERIZ ARSEPHA AR RAR &
Be %99 a3 63} P}

25Col A+ 21944l peakE o]l 27T A=
1947 peakE o]F= HoZ Rol BEEEAY
WA 19210 A2 #HEHE ole T
(1968)7} ®.ak & 1R 22,10, & 218 160H 3}
B3 AS Bk o] 7 rlohdH BEHEHR o



82 FME - Bk

Table 10. Pupal period of Pseudaulacaspis pentagona
under 5 constant temperatures

Temperature No. of pupae  Pupal period (days)

©) examined
4 5 6 7 8 9
22 10 3 1 1
25 10 1 3 3 1
27 10 2 3 1
30 10 1 2 1
35 10 1
Y
0.21
0.2
Y=0.0984+0.003X
o.19}
P r=0.785
S o.18
5
2 0.17
]
0.16
o.15}
0.14 ' ' f s X
22 25 27 30 as

Temperature(°C )

Fig. 7. Correlation between temperature and growth
rate (1/growth periodjof Pseudaulacaspis pentagona pu-
pae.
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Fig. 8. Life cycle of Pseudaulacaspis pentagona in field.
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Table 11. Developmental times of each stage of Pseudaulacaspis pentagona

1st generation

2nd generation

Year

Oviposition  Hatching Pupation  Emergence Oviposition  Hatching Pupation = Emergence
'93 514~6. 1 526~68 7. 1~7.5 7.5~710 81 ~89 8 8~818 914~927 9.17~10. 2
94 429~530 522~64 6.20~628 625~7.3 7.24~85 7.28~810 8.29~9.16 9.12~ 9.20
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Table 12. Number of eggs oviposited by overwintered
female of Pseudaulacaspis pentagona

Table 13. Contro! effect of insecticides applied to larvae
of Pseudaulacaspis pentagona in mid-June

No. of No. of eggs oviposited

Year individuals
measured  meant SD range
1993 20 1664+ 4580  64~225
1994 20 181.9+ 4503 107~257
Average 40 174.2+ 10.96 64~ 257

Insecticides No. of No. of Survival Control
larvae larvae rate (%) value (%)
tested survived

Phenthoate EC 287 8 2.68 96.38
Tichlorfon WP 239 126 52.22 29.55
Control 220 162 74.12 —

S.D: standard deviation.
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CV=9.5%.

Table 14. Contro/ effect of insecticide applied to adults
of Pseudaulacaspts pentagona in mid-March

No. of No. of Survival Control
Insecticide individuals individuals rate (%) value (%)
tested survived
Machine oil 3,818 1,421 37.22 45.49
Control 498 338 68.28 -
C.V=18.3%.

Table 15. Control effect of insecticides applied to adu-
Its Pseudaulacaspis pentagona in mid-April

No. of No. of  Survival Control
Insecticides individuals individuals rate (%) value (%)
tested  survived

Phenthoate EC 3,949 1,256 3181 40.79
Tichlorfon WP 5,064 1,416 27.96 47.95
Control 1,141 613 53.72 -

CV=16.1%
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