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Effects of brief exposureto high temperature on the survival and
reproduction of Oryzaephilus surinamensis (Linnaeus) during the
storage period of Lonicera japonica Thunb.
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Abstract [Objectives] This study aims to evaluate the effects of brief exposure to high temperatures on the survival and
reproduction of Oryzaephilus surinamensis (Linnaeus) during the storage period of Lonicera japonica Thunb. [Methods]
The survival rate, pre-oviposition period, oviposition period, number of eggs laid per female, hatching rate, and eclosion rate
of F; progeny of O. surinamensis were measured under laboratory conditions after adults were exposed to temperatures of 36,
39, 42, 45 and 48°C for either 1, 3, 5 or 7 hours. [Results] Brief exposure to high temperatures had a significant effect on the
survival rate, pre-oviposition period, oviposition period, number of eggs laid per female, hatching rate and eclosion rate. With
increasing duration of exposure to temperatures in the range of 36-48 , adult survival rate decreased, the pre-oviposition
period was prolonged, the oviposition period decreased, the number of eggs laid per female decreased, and the hatching and
eclosion rates of F; progeny decreased. Exposure to each of the five temperatures for 7 h respectively decreased the adult
survival rate by 29.19%, 34.47%, 39.84%, 55.64% and 66.68%, prolonged the pre-oviposition period by 2.06, 3.48, 4.88, 6.51
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and 8.31 d, shortened the oviposition period by 4.99, 7.89, 12.07, 16.89 and 23.14 d, decreased the number of eggs laid per
female by 52.26, 61.06, 70.82, 82.87 and 92.97, decreased the hatching rate of F, progeny by 21.52%, 44.27%, 73.44%, 97.16% and
100%, and decreased the eclosion rate of F; progeny by 20.61%, 32.85%, 57.59%, 95.15% and 100%. A two-way ANOVA
indicated a significant interaction between temperature and time on adult survival rate, hatching rate, and eclosion rate of F;
progeny (P<0.05), but not on pre-oviposition period, oviposition period and the number of eggs laid per female (P 0.05).
[Conclusion] Brief exposure to high temperatures significantly reduced the survival and reproduction of O. surinamensis
(Linnaeus) during the storage period of L. japonica.
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Tablel Effect of brief exposureto high temperature on the adult survival rate of Oryzaephilus surinamensis

h Survival rate %
Treated time CK 36C 39C 42°C 45°C 48°C
1 100.00+0.00a(a) 96.67+2.8%a(ab) 93.33+2.77a(bc) 91.45+3.76a(c) 78.24+1.51a(d) 68.16+1.67a(€)
3 100.00+0.00a(a) 88.28+3.15b(b) 80.42+2.08b(c) 73.25+1.49b(d) 60.59+1.72b(e) 49.25+2.04b(f)
5 100.00+0.00a(a) 80.45+2.22c(b) 72.67+1.32c(c) 65.43+2.09c(d) 52.73+2.37c(e) 41.47+1.35c(f)
7 100.00+0.00a(a) 70.81+3.36d(b) 65.53+3.08d(c) 60.16+1.52d(d) 44.36+3.64d(e) 33.32+2.76d(f)
+
P<0.05 P<0.05
n 100

Data in the table are mean = SE, and followed by the different letters in the same coloum indicate significant difference
between different time (P<0.05), while followed by the different letters with bracket in the same line indicate significant
difference between different temperatures (P<0.05). Otherwise, means no difference. n=100.
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Table2 Effect of brief exposureto high temperature on the pre-oviposition period, oviposition period and eggs
amount laid by per female of Oryzaephilus surinamensis

h d d
Temperature Treatment time Pre-oviposition period Oviposition period Eggs amount laid by per female
36 1 6.58+0.82pq 35.37+£1.83b 73.45+£7.13b
36 3 6.87+0.93p 34.61+2.14bc 72.24+6.61b
36 5 7.15+0.760p 33.85x1.63bcd 70.86+10.31bc
36 7 7.53+1.08nop 33.32+1.87cd 69.39+9.16bc
39 1 7.85+1.21mnop 32.78+2.14cde 68.67+6.72bc
39 3 8.27+0.82Imno 32.12+1.56def 66.32+6.80bcd
39 5 8.58+0.64kIm 31.36+1.94¢f 62.78+12.09bcde
39 7 8.95+0.74jkl 30.42+2.11fg 60.59+6.22bcdef
42 1 9.33+0.81ijk 29.46+1.73gh 57.37+7.22cdefg
42 3 9.56+1.14hijk 28.16+1.84hi 55.36+5.13defg
42 5 9.97+0.84ghij 27.35+2.12i] 53.18+7.51efgh
42 7 10.35+1.11fghi 26.24+2.88jk 50.83+10.64efghi
45 1 10.81+0.66efgh 25.31+£1.82kI 48.71+8.37fghij
45 3 11.18+0.84defg 24.19+1.56lm 45.52+5.29ghijk
45 5 11.65+1.12cdef 22.73+1.61mn 42.39+5.63hijkl
45 7 11.98+0.77bcde 21.42+3.11no 38.78+6.32ijkim
48 1 12.24+0.93bcd 19.74+1.260p 36.35+7.14jklm
48 3 12.65+0.78abc 18.31+1.76pq 33.794£9.43kIm
48 5 13.16+0.82ab 16.82+1.68qr 31.1246.33Im
48 7 13.78+1.14a 15.17+1.85r 28.68+10.31m
CK 5.47+0.62q 38.31+£2.56a 121.65+16.76a
+
P<0.05 n 100

Data in the table are mean = SE, and followed by the different letters in the same coloum indicate significant difference
between different temperature and time (P<0.05). Otherwise, means no difference. n=100.
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Table3 Effect of brief exposureto high temperature
on the hatching rate and eclosion rate of Oryzaephilus

surinamensis F; progeny

%

%

Temperature Treatmenttime Hatchingrate Eclosion rate
36 1 96.35+2.89b  96.52+2.17b
36 3 90.32+2.67c  91.24+1.09c
36 5 83.53+3.21d 85.57+1.31d
36 7 78.48+1.35¢  79.39+1.72¢f
39 1 71.67+1.55f  80.29+3.08e
39 3 66.55+2.34g  76.42+1.77f
39 5 62.39+1.83h 72.31+2.67g
39 7 55.73+3.191  67.15+1.94h
42 1 53.33+1.651 68.73+3.19h
42 3 44.25+2.36)  60.35+1.62i
42 5 35.38+1.63k  50.57+2.68
42 7 26.56+2.221  42.41+2.18k
45 1 16.84+1.50m 33.45+1.56l
45 3 11.24+1.88n  24.78+2.44m
45 5 6.53+x1.120 15.19+£1.81n
45 7 2.84+0.69p 4.85+0.720
48 1 0.00+0.00p  0.00+0.00p
48 3 0.00+0.00p  0.00+0.00p
48 5 0.00+0.00p 0.00+0.00p
48 7 0.00+0.00p 0.00+0.00p
CK 100.00==0.00a 100.00=+0.00a

t
P<0.05 ng
250 n, 100

Data in the table are mean + SE, and followed by the
different letters in the same coloum indicate significant
difference between different temperature and time (P<0.05).
Otherwise, means no difference. n;=250, n,=100.
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