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Effect of Temperature on Reproduction and Development of Rice Water Weevil,
Lissorhoptrus oryzophilus (Coleoptera: Curculionidae)
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ABSTRACT : This study was carried out to test the effects of temperatures between 20°C and 30°C
on the reproduction and development of the rice water weevil, Lissorhoptrus oryzophilus. Preovi-
position periods were much longer (17.2 to 51.0 days) in the overwintering adult females collected in
March than those collected in May, regardless of temperature. Oviposition periods, however, were
longer (16.9 to 22.0 days) in the adult females collected in May than those collected in March at the
same temperatures. The longer oviposition period observed in the females collected in May were
directly associated with higher fecundity. Egg periods were shortened from as temperature increased,
but the hatching rate was highest (100%) at 27°C. The developmental periods from egg to adult were
shortened as temperature increased : from 77.9 days at 20°C to 38.3 days at 30°C. The developmental
zero point temperature (T) and the total effect temperature (K) for egg were 16.3°C and 62.1 dgree
days, respectively. The T and K from egg to adult emergence were 13.9°C and 577.6 dgree days,
respectively. The adult females of the first generation did not oviposit at 20°C, but did at 25°C and
30°C. The intrinsic rate of natural increase (r,) increased as temperature augmented. Net reproductive
rate (Ro) per generation was highest (75.3) at 25°C.

KEY WORDS : Lissorhoptrus oryzophilus, Oviposition, Developmental zero point, Intrinsic rate of
natural increase, Total effective temperatrue
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Table 1. Pre-oviposition and oviposition periods, and fecundity of overwintering Lissorhoptrus oryzophilus at different temperatures

Pre-oviposition Oviposition Fecundity
Date Temp. period (days) period (days) (no. egg/female) % female adults
collected °C) - oviposited

Mean +SD? Mean+SD Mean+SD

Mar. 11 20 51.0+3.00 ¢® 86+1.14a 158+239a 453

25 273+4.96b 17.6+5.50b 289+6.20b 70.7

30 17.2£3.19a 9242952 13.2+3.27a 50.7

May 10 20 224+1.06c 22.0+2.07a 45.6+£9.50a 80.3

25 11.2£1.55b 24.1+3.57a 75.0+£126b 100.0

30 74+2.07a 16.9+495a 41.1+114a 453

2 Mean = standard deviation of ten replications.

b Means followed by the same letters are not significantly different (P=0.05; Duncan’s multiple range test (SAS Institute, 1991)).
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Fig. 1. Daily oviposition of L. oryzophilus under different temperature conditions.
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Fig. 2. Daily survivalship of L. oryzophilus under different temperature conditions.

Table 2. Egg periods and days (Mean £ SD) of egg to adult emer-
gence and hatchability of L. oryzophilus under various tempera-
tures

Temp. Egg period Hatcha- Egg to adult
e (days) bility (%) emergence (days)
15 70 —2 - -
20 83 15.14£0.86 c® 7420 779x£1.79d
23 110 98+1.14b 76.7b 61.8+1.55¢
25 93 7.5+0.85 ab 804 b 53.6+1.51b
27 71 58+092a 1000 a 43.5+1.08 ab
30 55 45+071a 974 a 383+095a
35 30 - - -
2 Not hatched.

b Means followed by the same letters are not significantly different (P =
0.05; Duncan’s multiple range test (SAS Institute, 1991)).
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Table 3. Pre-oviposition period, oviposition rate (%) and fecundi-
ty of the first generation adluts of L. oryzophilus collected at pad-
dy fields in August

Pre-oviposition N Fecundity
T(eulél?' period (days) OZI?:E};;) n (no. of egg/
Mean +-SD? ae L female/day)
20 None? None None
25 38.71£6.13b° 60.0 36.6+£15.77b
30 25.6+0.55a 71.4 25.249.49a

2 Mean - standard deviation of seven replications.

* No oviposition.

¢ Means followed by the same letters are not significantly different (P =
0.05; Duncan’s multiple range test (SAS Institute, 1991)).

=% 9Y=21 A, dellA S-3prhA] el whs-edA
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Table 4. Comparison of life-table parameters of L. oryzophilus
under different temperatures in 1999

Temp Net reproductive  Mean generation Intrinsic rate of

%) rate per time in day natural increase
generation (Ro) (T (rm)
20 37.18 108.35 0.033 b2
25 75.30 70.67 0.061 a
30 27.46 51.65 0.064 a

2 Means followed by the same letters are not significantly different (P =
0.05; Duncan’s multiple range test (SAS Institute, 1991)).

Table 49} ot 14HF €5A44(Ro)& 25°ColA
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