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Effects of relative humidity on the development, reproduction and
population growth of Araecerus fascilatus (Coleoptera: Anthribidae)
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Abstract [Objectives] To investigate the effects of relative humidity on the development, fecundity, and growth, of a
laboratory population of Araecerus fascilatus. [Methods] The development and subsequent fecundity of larvae and pupae of
A. fascilatus reared at 30%, 45%, 60%, 75%, 90% r.h. were monitored and compared. [Results] Higher relative humidity
was associated with a shorter larval stage, increased survival and higher adult female fecundity. The shortest developmental
duration, and highest survival, adult longevity and fecundity, were observed in larvae and pupae that were kept at 90%RH. The
intrinsic rate of increase (ry,) ranged from 0.209 to 0.330 and was highest at 75%r.h., The net reproductive rate (R,) ranged
from 9.653~73.493 and was highest at 90% RH. The relationships between 7, Ro and relative humidity were good fits to the
logistic models y=0.32/1+exp(1.71-0.07x) (R*=0.90442, P=0.00201) and y=78.13/1+exp(5.03-0.09x) (R>=0.98931, P=0.00213),
respectively. [Conclusion] The results suggest that relative humidity is a factor influencing the reproduction and phenology
of Araecerus fascilatus, and that incorporating this in population models may improve their accuracy and predictive power.
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Araecerus fasciculatus De Geer
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Table 1 Development period and survival rate of Aracerus fasciculatus eggs,
larvae and pupae at different relative humidities
% (d) Developmental period (d) %  Survival rate (%)

Relative humidity Eggs Larvae Pupae Eggs Larvae Pupae

30 7.17%0.88a  57.49=%9.24a 7.09%0.76ab  68.38%+6.84b  13.75%8.54d  73.75%6.29a

45 6.8140.69a  48.02+4.64b 7.88%1.10a  71.20=%8.41ab 36.254+6.29¢  72.50=8.66a

60 6.164+0.99a  42.24=+532bc  7.11%0.69ab 84.45+7.71a  53.75%+4.78b  76.25=+8.54a

75 6.67%0.75a  34.98=*2.35cd  6.93#%0.39ab 82.18=*6.71ab 78.75%2.50a  81.25=%7.50a

90 6.29%1.11a  32.16=%2.36d 6.610.66b  84.88%8.78a  82.50*2.88a  82.50%*8.19a

+SD P<0.05

Data in the table are mean=®SD; those in the same row followed by different letters indicate significantly different at 0.05
level(P<0.05). The same as below.
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Table 2 Adult longevity, average eggs laid per female
Aracerus fasciculatus at different relative humidities
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Fig. 1 Relationship between the adult age and age-specific survival (/,, filled squares) and
age-specific fencundity (m,, filled diamonds) for Aracerus fasciculatus under each relative humidity



- 126 -

Chinese Journal of Applied Entomology 53

 =78.13/(1+exp(5.03-0.09x))
R2=0.98931

H N N N X0
S O O O O
L | L L )

# Net reproductiverate (R))
NN W
oS O

FrHsE
=

0 T T T T
30 45 60 75 90
FXHZEE Relative humidity (%)

I-\E

= 0357 5 —0.32/(1+exp(1.71-0.07%))

g R2=0.90442 .

- L]

2 0301 ]
[

3

<

5 0.251 .

&

E

= 0.201

H

W

ﬁ 0.15 ' ; : :
o 30 45 60 75 90

AISHZSE Relative humidity (%)

2 ARBREEFEKERSEMIEE XA Logistic 15 £k

Fig. 2 Relationship between relative humidity and intrinsic rate of increase and net

reproduction rate for Aracerus fasciculatus described by logistic models

®3 FREMEETMHEREGRSY

Table 3 Life table parameters of Aracerus fasciculatus at different relative humidities

% Tm R A
Relative humidity Intrinsic rate of increase Net reproductivg rate Generation average period (d) Finite rate of increase
30 0.1972%0.019¢ 9.65342.529d 11.1522.46d 1.224+0.023c¢
45 0.248=20.020b 17.33442.265d 13.74=%1.26d 1.2820.026b
60 0.31920.007a 44.450%6.803c 19.56%1.69¢ 1.36=%0.010a
75 0.306%0.011a 64.998+4.306b 28.9440.25b 1.38%0.015a
90 0.32240.011a 73.493%3.078a 35.124+2.96a 1.36%0.015a
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