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Effects of Temperature on Development of the Hemispherical scale, Saissetia coffeae (Walker)
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Abstract

The effect of temperature on the development of the hemispherical scale, Saissetia coffeae (Walker) (Homoptera: Coccidae),
was studied. Insects were reared on potato sprouts (Solanum tuberosum L.) at 5 different constant temperatures (18, 20, 24, 28, and
30°C). Results showed that an increase in temperature within limits accelerated the rate of development of all stages of the
hemispherical scale. The developmental duration of the hemispherical scale from egg to adult at 18 and 28°C were 95.5 and 51.3
days, respectively. Nymphal scale continuously reared at 30°C failed to produce adults. The optimum development temperatures of
the hemispherical scale were 24-28 °C. Temperature influences the reproductive capacity of the hemispherical scale. Lower
temperatures increased egg production of the scales. There was a high correlation between temperature and growth rate for all
stages of the scale. Their low developmental threshold temperature (Tb) and thermal summation (K) were: 7.1°C and 270 DD in the
egg stage; 11.9°Cand 43 DD for crawlers, and 4.1°C and 555 DD for secondary instars, respectively. The life cycle of the
hemispherical scale on cycad (Cycas taiwanian Carr.) was observed. The scale produces 4 - 5 generations per year in Taichung,
west-central Taiwan.
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Table 1. Developmental time of Saissetia coffeae reared on potato sprouts  Solanum tuberosum

Temp. , Egg hatching rate Developmental period, day
% n Egg n Crawler n Second instar
18 100 30+ 163 ¢ 100 2446+ 053 200 6.45+ 0.152 200 4280+ 0.16a
20 100 78+ 265b 100 2180+ 191h 200 528+ 0.02a 200 3437+ 061h
4 100 88+ 3162 100 1627+ 047c 200 466+ 0.050 200 2334+ 034
2 100 8%+ 216 a 100 1288+ 0.10d 200 217+ 013 200 2294+ 0.06c
Kl 100 87+ 082 a 100 11,99+ 0.13d 200 267+ 010c 200 21.88+ 0.06d

Meant SE, means with different letter are significantly different (P < 0.05) using Duncan's new multiple range
test.
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Table 2. Body size of Saissetia coffeae reared on potato sprouts  Solanum tuberosum  n=100
Temp. Eqy Crawler Second instar Adult
L, mm W, mm L, mm W, mm L, mm W, mm L, mm W, mm
18 063t 00la 030t 00la 065t 00la 030t 00la 182+ 001a 118t 0.07a 414+ 002 279 00la
20 060t 001b 029t 00la 063t 001b 029t 00la 180+ 00lab 119t 0.0la 379t 005b 285t 001b
24 057+ 00lc 028t 00la 060+ 001c 029t 00la 178t 001b 122+ 0.02a 345t 008 271t 001a
28 05t 00lc 027+ 00la 057+ 001d 029t 00la 100+ 001c 168t 0.01h 283t 006d 242+ 00lc
30 048:001d 023 00lb 050+ 00le 025t 001b 067+ 001d 030+ 002 ND ND

Meant SE, means with different letter are significantly different (P < 0.05) using Duncan's new multiple range

test. L, length; W, width; ND, not developed.
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Fig. 1. Relationship between temperature and total egg production of Saissetia coffeae reared on potato sprouts.
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Fig. 2. Growth curve for crawlers to next generation of crawlers of Saissetia coffeae at different temperatures.
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Table 3. Linear regression equations and R’ values for the development rate, the lower developmental threshold ( ),
and degree-day ( -day) for various growth stages of Saissetia coffeae reared on potato sprouts

Lower developmental Degree-days
Life stage Equation R threshold ) ( -day)
Mean+ SE Mean+ SE
Egg Y =-0,0263 + 0.0037X 099 711+ 08 210+ 9
Crawler Y =-02756 + 0.0231X 080 1193+ 03 43+ 4
Second instar Y = -00074 + 0.0018X 088 411+ 06 555+ 15

Temperatures () used in the regression were 18 20, 24, 28, and 30 . Y = Liday.
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Fig. 3. Proportion of different developmental stages of hemispherical scales (Saissetia coffeae) from a cycad plot in
Taichung, Nov. 1993-Mar. 1995.
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Effects of Temperature on Development of the Hemispherical
scale, Saissetia coffeae (Walker)(Homoptera: Coccidae), and Its
Occurrence on Cycad (Cycas taiwanian Carr.)

Chen-yi Li and Tsong Hong Su* Department of Ent omology, National ~Chung Hsing University, 250 Kuo Kung Rd.

74

402, Taiwan, ROC

ABSTRACT

The effect of temperature on the development of the hemispherical scale,
Saissetia coffeae (Walker) (Homoptera: Coccidae), was studied. Insects were
reared on potato sprouts GSolanum tuberosum L.) at 5 different constant
temperatures (18, 20, 24, 28, and 30 ). Results showed that an increase in
temperature within limits accelerated the rate of development of all stages
of the hemispherical scale. The developmental duration of the hemispherical
scale from egg to adult at 18 and 28 were 95.5 and 51.3 days, respectively.
Nymphal scale continuously reared at 30 failed to produce adults. The
optimum development temperatures of the hemispherical scale were 24-28
Temperature influences the reproductive capacity of the hemispherical scale.
Lower temperatures increased egg production of the scales. There was a high
correlation between temperature and growth rate for all stages of the scale.
Their low developmental threshold temperature (Tb) and thermal summation
(K) were: 7.1 and 270 DD in the egg stage; 11.9 and 43 DD for crawlers,
and 4.1 and 555 DD for secondary instars, respectively. The life cycle of
the hemispherical scale on cycad (Cycas taiwanian Carr.) was observed. The
scale produces 4 5 generations per year in Taichung, west-central Taiwan.

Key words: Saissetia coffeae, temperature, developmental duration, life
cycle.
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