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Effects of temperature on the development and fecundity of experimental
population of Rhychophorus ferrugineus
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Abstract: Red palm weevil (RPW) | Rhynchophorus ferrugineus ( Olivier) , native to Southern Asia, is
becoming a serious invasive pest of palms in China in recent years. To clarify the effect of temperature on
the development of RPW, the developmental time, survival rate and fecundity of RPW reared on Canary
Island date palm, Phoenix canariensis, were investigated and population parameters were calculated at
five constant temperatures (19, 22, 26, 30 and 33 °C ) in the laboratory. The result showed that the de-
velopmental time decreased with temperature increasing from 19 C to 30 °C. The developmental time for
the whole generation at 19, 22, 26, 30 °C was 214.9, 141.4, 74.1, 63.2 days, respectively. The de-
velopmental threshold temperature and effective accumulative temperatures required for the whole genera-
tion were 14.2 °C and 1067.7 degree-days, respectively. Longevity of adult RPW was shortened with
temperature increasing from 22 °C to 33 °C. Generally, the longevity of male RPW was longer than that of
female. The maximum number of eggs laid per female was 267. 8 at 26 °C , while the minimum was 30. 5
°C at 19 C. The most suitable temperature range for the development of RPW was from 26 °C to 30 °C,
and the oviposition and population intrinsic rate of natural increase (r, ) at this condition were higher

than that at other temperatures.
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Table 1 Developmental time of Rhynchophorus ferrugineus at different temperatures d

REZ(C) op AL Lo AR
Temperature Egg Larva Pupa Generation

19 9.6x1.0a 151.3+34.9 a 60.3£19.5 a 214.9+25.7 a

22 5.2+0.5b 76.5+15.3 b 44.2+13.8 b 141.4 £26.9 b

26 3.3+0.3 ¢ 41.8+14.0 cd 28.1+£5.6¢ 74.1+11.7 ¢

30 2.8+0.4d 32.7+6.6d 23.9+12.4 ¢ 63.2+£16.8 ¢

33 2.3+0.5e 45.7+11.2 ¢ 19.6£2.8 ¢ 70.2+£13.0 ¢

R R N EYE £ AR, RSB AR T/ £ RE R B3 (P <0.05, DMRT ), Note: Data in the table are mean =

SE. Different lowercase letters within the same column show significant differences at P <0.05 level by Duncan’s multiple range test.
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Table 2 Model of relationship between developmental rate and temperature for Rhynchophorus ferrugineus

LERAN LA Al A AR Z R Logistic # %! ALK FREL
Stage Linear model r Logistic model r

il Egg V=0.0229T -0.3161 0.9948 ™ y =0.4640/(1 + & 707032 0.9957

%y Larva V=0.00147 -0.0162 0.8238" y=0.0265/(1 +¢'* 701y 0.9048

1§ Pupa V'=0.0024T - 0. 0301 0.9900 ™ y=0.0649/(1 +¢*'?' 701780 0.9944 *

4t Generation V =0. 00087 —0.0094 0.9161" y=0.0155/(1 + > #7032 0.9802°

T x FRMENME T E (P <0.05) , #x FRAM MM B E (P <0.01), Note: The one asterisk and two asterisks show significant corre-

lations at P <0.05 and P <0.01 levels, respectively.
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Table 3 Survival rate of Rhynchophorus ferrugineus at different temperatures %
LiEES W Temperature (°C)
Stage 19 22 26 30 33
Ul Egg 73.3 73.3 80.0 73.3 63.3
4 H Larva 18.2 56.8 70.8 65.9 47.4
i Pupa 75.0 60.0 67.6 69.0 61.1
1 Generation 10.0 25.0 38.3 33.3 18.3
® 4 FEREN TR A RO
Table 4 Effect of temperature on the adults Rhynchophorus ferrugineus
§ (X)) SF-347= BR (R P L Fti Longevity (d)
2 (C) .
T Number of Number of eggs Sex
emperature 3 S
P adults (pair) laid per female ratio HE Female B Male
19 5 30.5+10.8 ¢ 4:3 53.7+24.4 ¢ 70.0+12.4 ¢
22 7 164.0 + 47.9 b 4:3 107.7 +15.1 a 120.9 +20.1 a
26 12 267.8 +54.5 a 12:7 92.1+38.4 ab 104.0 +32.9 ab
30 9 262.4 £42.3 a 9:7 86.0+8.9 ab 103.7 £22.1 ab
33 6 182.8 £52.7 b 1:1 68.1+12.7 be 84.7 £16.7 be

T R PRI = frifiiR.

[RIFVERF A R R TR R 0R 22 5 .35 (P <0.05, DMRT %) .

Note: Data in the table are mean +

SE. Different lowercase letters within the same column show significant differences at P <0.05 level by Duncan’s multiple range test.
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Table 5 Population growth parameters of Rhynchophorus ferrugineus at different temperatures

TREE(C) TR R, WIELHIRK AR T
Temperature Net reproductive rate Intrinsic rate of natural increase Mean generation time (d)
19 20.7 0.011 255.7
22 53.0 0.026 152.8
26 78.3 0.038 115.0
30 70.1 0.039 108.5
33 58.8 0.034 118.2
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