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Effect of Temperature on the Development of Copris tripartitus
Waterhouse (Coleoptera: Scarabaeidae)

Hea—Son Bang*, Young—Eun Na, Myung—Hyun Kim, Kee—An Roh and Jung—Taek Lee
Agricultural Ecosystem, Environmental Ecology Division, National Institute of Agricultural and Technology, RDA, Suwon Gyeonggi, 441-707

ABSTRACT : Copris tripartitus Waterhouse is a coprophagus insect which enhances the soil fertility
as conveying dung into the soil. We compared preimaginal development, mortality, and size of C. tripartitus
at various temperature condition (15, 17.5, 20, 25, 27.5, 30). Total preimaginal periods ranged from
118.0d at 17.5°C to 49.3d at 27.5°C. Development threshold temperature (DT) and total effective temperature
for the development of egg, larva, pupa and for complete development (egg to emergence) were 12.1,
11.2, 12.1 and 9.2°C and 82.7, 462.0, 225.7 and 947.2 degree days, respectively. The mortality of egg
and larva was the lowest at 25°C. The optimum temperature for hatchability and on the development
of C. tripartitus was estimated to the 25TC.
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Table 1. Developmental periods (days, MeantSD) and mortality of Copris tripartitus eggs at different temperatures

Tem(p%r;i ture Developmental period Range(D) Mo(l;;a)hty
10.0 = - 100.0
15.0 27.143.1a” 23-33 21.1
17.5 13.1+£2.8b 10-19 37.5
20.0 10.6+1.8b 7-14 417
25.0 7.7£1.9¢ 6-12 2.5
275 5.6+1.1d 4-8 10
30.0 4.2+1.3d 2-6 333

Y Not survived
? Means followed by the same Jetter are not significantly different (p=0.05; Tukey’s studentized range test, SAS Institute, 1991)

100 -
| M15C O17.5C D20C W25C B27.5C

Mortality (%)

Second

Larval stage

Fig. 1. Stage-specific mortality of Copris tripartitus under 5 constant temperatures under held at a photoperiod of 16L:8D and 50-70%
RH. No larvae reached in third larva stage at 15C.
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Table 2. Head width and weights (MeantSD) of Copris tripartitus at 4 constant temperatures

Temperature (C)

17.5

20.0 25.0 27.5

3.8320.14a (6)"
7.14+0.25b (4)
0.38+0.04b (4)
0.38+0.05b (4)

Head width of III larva (mm)
Body width of pupa (mm)
Weights of Il larva (g)
Weights of pupa (g)

3.96+0.332” (14)
8.61+0.13a (6)

0.52+0.16ab (5)
0.63+0.06ab (5)

4.0620.14a (16) 4.07£0.27a (13)
9.26+0.882 (9) 7.90+0.14b (5)
0.57+0.16ab (7) 0.72+0.17a (6)
0.77+0.15a (8) 0.63£0.22ab (4)

D Number of individuals tested

? Means in the same row followed by the same letter are not significantly different (p=0.05; Tukey’s studentized range test, SAS

Institute, 1991).

Table 3. Developmental periods (MeantSD) of larva and pupa of Copris tripartitus at different temperatures

Developmental Temperature (C)
stage 15 17.5 20 25 27.5
1st instar 12.0+0.0a (3)” 8.8+1.6ab” (11) 73+1.7b (23) 4.7+1.2¢ (23) 4.4+0.6c (18)
2nd instar 2 10.8+2.1a (4) 8.6+1.6a (16) 5.1+1.1b (17) 4.6+0.8¢ (15)
3rd instar - 453552 (3) 32.0+1.4b (5) 20.5+1.2¢ (16) 22.4+2.0c (12)
Pupa - 37.0a (1) 31.5+0.7b (2) 18.4+1.6¢ (12) 14.0+0.0d (3)
Egg to adult - 118.0a (1) 92.5+2.1b (2) 57.0+4.1¢ (12) 49.3+1.5d (3)

Y Number of individuals tested
2 Not survived

 Means in the same row followed by the same letter are not significantly different (p=0.05; Tukey’s studentized range test, SAS

Institute, 1991).
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Table 4. Development threshold temperatures (DT) and effective temperature (DD) for egg, larval, and pupal stages of Copris

tripartitus

Developmental stage Regression equation‘) r DT (TC) ( degr]z:) day)
Egg y = 0.0121t - 0.1459 0.95 12.1 82.7
Ist instar y = 0.0112t - 0.0850 0.99 7.6 89.2
2nd instar y = 0.0114t - 0.1104 0.99 9.7 87.1
3rd instar y = 0.0023t - 0.0156 0.81 6.8 443.9
larva y = 0.0022t - 0.0246 0.98 112 462.0
Pupa y = 0.0044t - 0.0530 0.97 12.1 225.7
Egg to emergence y = 0.0011t - 0.0101 0.99 9.2 947.2
D y=ax+b where y is development rate and x is the temperature ('C)
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