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Effect of temperature and seed water content on egg development of

Mechoris ursulu and Curculio megadens
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ZHOU Ting-Yu' SU Wen-Hua' (1. School of Ecology and Environmental Yunnan University
Kunming 650500 China; 2. School of Life Sciences Yunnan University Kunming 650500 China)
Abstract: Mechorhis ursulus and Curculio megadens are important pests of many plants nuts of Fagaceae
and damage their nuts. They have evolved anti-defense strategies during long-term interaction with their
hosts. Tt is basic for effectively controlling weevils to understand their relationship with the plants. We
made the comparative study that temperature and other factors affected growth and development of eggs of
M. ursulus and C. megadens which are similar ecological niche in order to discover the relationship
between their eggs developmental period in host tissues and their hosts defense as well as the adaptive
evolutionary strategies of C. megadens. The results showed that temperature significantly affected egg

developmental period of two weevils. In the range of 15 ~30°C their egg development periods gradually
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reduced and was the shortest at 30°C and egg development rate speeded up and was the fastest at 30°C;
and egg developmental period of C. megadens was longer than one of M. ursulus at the same temperature.
Temperature also significantly affected egg survival rate of the two weevils. In the range of 15 ~25°C  egg
survival rate of the two weevils increased gradually and egg survival rate of M. wursulus was higher than one
of C. megaden at same temperature. Seed’s water content did not significantly affect developmental period
and survival rate of two weevils” egg and however the egg survival rate of M. wursulus was higher than one
of C. megaden at the same water content. The egg and egg chamber of C. megaden were obviously smaller
than ones of M. ursulus. The egg and egg chamber of C. megaden were 0. 0836 mm’and 0. 4650 mm’
respectively and those of M. ursulus were 0. 2368 mm’ and 3. 9589 mm’. The results could provide some
theoretic implications for the further study of the relationship between the two weevils and their host plants
and the adaptive evolution of C. megaden.

Key words: Mechorhis ursulus; Curculio megadens; egg developmental period; temperature; relationships

between insects and plants; plant defense; adaptive evolution

Curculionidae Curculio
0 megadens
( Hilker and

Meiners 2011) (

2015) o
( Shapiro  1981; 2002;
2004; 2010) ;
( Berdnikov et al. 1992; Doss et al. 2000) , ,T

( 2017) o

Coleoptera o

Curculionoidea o

( Anderson 1995; Oberprieler et al. 2007) .

( Hilker and () () sd

Meiners 2011) . Mechoris ursulu )
( : ) Fig. 1 The egg chamber ( no callus above) in a acorn of
Quercus franchetii 5 days after female of Mechoris ursulus cut
Fagaceae off fruit branch in natural oviposition was compared to one
(filled callus below) in same 5 days after the female was
A artificially prevented from cutting off fruit branch in

( 1) oviposition

(C)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



739

1
1.1
102°41° 25°1°
1 980 m
14.7°C 1 006.5 mm
73% - pH
5.59 ( 2003) .
4 000 10
Quercus
franchetii Q. acutissma- Q. aliena-

Q. mongolica Cyclobalanopsis glaucoides

1.2

10%

1.3
1.3.1
15. 20. 25. 30

35C o
9 cm
50% ~ 60%
30
3 o 9:00 16:00
2 o
1.3.2
110.36 ¢ 49.02 ¢
130.13 ¢ 21.23 ¢
20% « 40% « 60%  80% 25C
o 9 cm
30
25°C 3 o
1.3.3
30 . V, =4/3% @’
(r ) V, =4/3* abh (a b
h ) o
1.4
(V= - )
vV



740 Journal of Environmental Entomology 43

K=N (T-C)
XV -3VIT 2
YV - (2N’
_XVET-FVIVT 2.1
nY V- (X0’

S =J 3 (r-1)"
FA(n=2) X (V-7 ( 1), 15~30C

T = 30C
, C S, . 30°C

Excel
SPSS 13.0 o

Duncan 20°C

1
Table 1 Eggs developmental period and developmental rate of Mechorhis ursulus and Curculio megadens at different temperatures

Mechorhis ursulus Curculio megadens
) d 1/d 1 1/d
Temperature (d) ( ) (d) (1/d)
Developmental period Developmental rate Developmental period Developmental rate
15 14.069 £0.93 d 0.071 a 15.130 £0.85 e 0. 066 b
20 9.606 0. 63 ¢ 0.104 b 8.421 £0.41 d 0.120 ¢
25 7.219£1.00 b 0.139 ¢ 7.328 £0.57 ¢ 0.134 d
30 4.620 £0.43 a 0.216 d 6.171 £0.47 b 0.162 e
35 4.831 £0.17 a 0.207 d 0a 0a
3 + o P>0.05 » Note: Date in the table were

mean * SE. Date in the same column with different small letters in same column were significantly different at P >0.05. The same below.

1
\ T ( 3). 20% ~
: V =0.008T -  40%
0.052 1 = 0.957; V = 0.0056T — : 40% ~
0.06 r=0.967. 80%
. 40%

( 2o
40% .
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2
Table 2 Regression equations of the eggs development rate of
Mechorhis ursulus and Curculio megadens and temperatures
(1)
Regression equations Correlation coefficient
V =0.008T - . °
. 0. 957 2.2
Mechorhis ursulus 0. 052 .
V =0.0056T - .
. 0. 967
Curculio megadens 0. 006
: ( 4.
’ P>0.05 - Note: 7.41 +0.09°C
Date in the same column with in same column were 119. 33 £20. 25 . .
significantly different at P >0. 05.
3.83 £0.08C 154.45 +
40% ~ 60% 26.93 -
60% ~ 80% °
20%
20% o N=K/ (T-C).
3
Table 3 Eggs developmental period and developmental rate of Mechorhis ursulus and
Curculio megadens at different simulated water contents
Mechorhis ursulus Curculio megadens
(%)
Water content (d) (1/d) (d) (1/d)
Developmental period Developmental rate Developmental period Developmental rate
20 7.239 £0.96 a 0.138 a 5.993+1.55 a 0.167 a
40 6.600 £1.04 a 0.151 a 6.557+1.07 a 0.153 a
60 7.333£0.50 a 0.136 a 6.591 +0.64 a 0.152 a
80 8.149 £0.74 a 0.122 a 6.397 +0.81 a 0.156 a
4

Table 4 Eggs developmental threshold temperature and effective accumulative temperature

of Mechorhis ursulus and Curculio megadens

(C)

Developmental threshold

C )

Effective accumulative

Developmental period prediction

temperature temperature
154.45 +£26.93
7.41 £0.09 119.33 +20.25 N=
Mechorhis ursulus T- (3.83+0.08)
3.83 £0.08 154. 45 +26. 93 N = 11938 £20.25

Curculio megadens

TT- (7.41+0.09)
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2.3 o 80%
90.93% -
o 20% ~ 80%
( 5) . 15 ~25C 22.18%  22.32%
; 16.37% 29.13% - 20% ~

25C
o 30 ~35%C
. 35C

35C o

5
Table 5 Eggs survival rate of Mechorhis ursulus and

Curculio megadens at different temperatures

40%
60% ~80%
80%
6

Table 6 Eggs survival rate of Mechorhis ursulus and

Curculio megadens at simulated water contents

(%) Eggs survival rate

(%) Eggs survival rate

(C) (%)
Temperature Water content
Mechorhis ursulus Curculio megadens Mechorhis ursulus Curculio megadens
15 34.72 a 29.40 b 20 63.33 22.18
20 79. 09 be 39.35 be 40 62. 67 22.32
25 92.97 ¢ 49.57 ¢ 60 71.59 16.37
30 73.24 be 44.10 ¢ 80 90. 93 29.13
35 62.08 ab 0a
2.4
3 o
P>0.05 o Note: The date in the
table were mean. Date in the same column with different small ( 7) 03 30
letters in same column were significantly different at P > 0. 05. 0.2368 mm 0.0704 ~
3.
The same below. 0.9502 mm’; 30
0. 0836 mm’ 0. 0454 ~0.2439 mm’. 30

( 6). 20% ~
80% 63.33%
62.67% 71.59% 90.93% .
40%
7

3.9589 mm’

0.6770 ~9.4118 mm®; 30

0. 4650 mm’

0. 0633 ~1. 6268 mm’ .

Table 7 Measure the egg and egg chamber of Mechorhis ursulus and Curculio megadens

Egg Egg chamber
( mm’) Volume ( mm’) Size range ( mm’®) Volume ( mm’) Size range
Mechorhis ursulus 0. 2368 +0. 1459 b 0. 0704 ~0. 9502 3.9589 +2.3131 b 0.6770 ~9.4118
Curculio megadens 0. 0836 0. 0383 a 0. 0454 ~0. 2439 0. 4650 0. 3700 a 0. 0633 ~ 1. 6268
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