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Table 1. Mean development time of different immature stages of Callosobruchus maculatus on different hosts
at constant temperatures

parameter Tem(eeg;\ ture Broad bean Cowpea Lentil Vetch Chickpea
Incubation 18 21.0020.15Aa 14.13+0.30Ca  19.63+0.12Ba 14.91+0.28Ca  19.36+0.15Ba
period 21 18.98+0.23Ab  12.78+0.14Db  15.07+0.12Bb 13.86+0.18Cb  13.18+0.19DCb
24 15.55+0.24Ac  12.06+0.12Cc  12.85+0.19Bc  10.96+0.13Dc  12.07+0.17Cc
27 9.69+0.14Ad  6.51+0.10Cd  7.29+0.08Bd  6.29+0.10Cd  7.67+0.16Bd
30 6.75+0.17Ae  6.00£0.08Be  6.39+0.14ABe  5.29+0.06Ce 6.04+0.09Be
33 5.62+0.14Bf  4.47+0.08Cf  6.2020.16Ae  4.27+0.06Df 5.02+0.07Cf
36 5.67x0.14Af  4.79#0.13Cf  4.89+0.11BCf 4.16+0.08Df  5.31%0.11ABf
Larval and 18 48.75:0.49Aa 38.03+0.74Ca  43.23x0.42Ba 41.84+0.69Ba  38.69+0.61Ca
pupal period 21 35.72+0.61Ab 35.93x0.18Ab 36.65+0.46Ab 30.48+0.34Bb  36.5x0.38Ab
24 34.05:0.23Ac  22.83+0.13Cc  34.33+0.23Ac  23.54+0.14Cc  25.38+0.38Bc
27 24.86+0.42Ad 17.55+0.15Ed  21.82+0.18Bd 18.96+0.27Dd  20.42+0.37Cd
30 25.28+0.22Ad  16.76x0.13Ee  21.19+0.25Bd 18.60+0.18Dd  20.300.22Cd
33 19.89+0.38Ae  14.40+0.10Df 17.58+0.24Bf 15.49+0.15Cf  19.0620.32Ae
36 20.71+0.33Ae  14.90+0.16Df 19.50+0.25Be  16.42+0.35Ce  19.78+0.14ABde
Total 18 69.85+0.57Aa 52.35+0.61Da 63.05+0.46Ba 58.38x0.70Ca  58.25+0.71Ca
development
time 21 54.83+0.82Ab 48.72+0.26Cb  51.77+0.49Bb 44.40x0.41Db  49.58+0.26BCb
24 49.67+0.35Ac 34.92+0.13Dc  47.20+0.37Bc  34.51+0.14Dc  37.40+0.51Cc
27 34.57+0.50Ad 24.07+0.19Cd 29.11#0.19Bd 25.26+0.28Cd  28.09+0.36Bd
30 32.12+0.34Ae  22.84+0.17De 27.63+0.37Be 23.89+0.19De  26.34+0.25Ce
33 25.51+0.43Af 18.88+0.08Cg 23.80+0.13Bf 19.76x0.18Cf  24.08+0.34Bf
36 26.45+0.37Af  19.69+0.26Cf 24.39+0.31Bf 20.58+0.38Cf  25.08+0.21Bf

Mean values in a row followed by different capital letters are significantly different host (P < 0.05; Tukey test).
Mean values in a column on each diet followed by different lowercase letters are significantly different (P < 0.05;

Tukey test).
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Table 2. Reproduction and adult longevity of Callosobruchus maculatus on different leguminose species
at27°C
Oviposition Mean number of eggs per Female adult Male adult
Parameter . . .
period female longevity longevity
Broadbean 7.07+0.20e 43.93+1.57e 9.55+0.20c 7.04+0.30d
Cowpea 16.37+0.67a 110.28+2.03a 19.50+0.15a 17.50+0.23a
Lentil 9.19+0.33d 58.13+1.91d 11.7240.39b 8.48+0.22d
Vetch 15.03+0.21b 89.34+2.11b 18.63+0.28a 13.4340.35¢c
Chickpea 13.58+0.20c 76.27+2.08c 18.57+0.29a 14.95+0.35b

Mean values in a column followed by different letters are significantly different (P < 0.05; Tukey test).
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Table 3. Life table parameters of of Callosobruchus maculatus on different leguminose species at 27 °C

A

Gross Net .. .. Mean
. . Intrinsic rate of Finite rate of .

parameter  reproductive reproductive increase (r,) increase (1) generation

rate (GRR) rate (Ro) m time (T)
Broadbean 44.47+0.29d 21.38+0.13e 0.079+0.0002¢ 1.082+0.0002¢e 38.52+0.03a
Cowpea 67.01+0.34a 58.52+0.31a 0.130+0.0002a 1.139+0.0002a 31.27+0.01e
Lentil 42.37+0.18e 30.85+0.17d 0.100+0.0002d 1.105+0.0002d 34.26+0.01b
Vetch 59.64+0.27b 52.17+0.26b 0.126+0.0002b 1.134+0.0002b 31.40+0.02d
Chickpea 45,54+0.23c 42.16+0.22¢c 0.111+0.0002¢c 1.118+0.0002c 33.52+0.02c

Mean values in a column followed by different letters are significantly different (P < 0.05; Tukey test).
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Callosobruchus maculatus

Table 4. Percentage of grain humidity, hardiness index, protein and soluble starch contents (mean +
SE) of various pulses species used for feeding of Callosobruchus maculatus.

Legume seed Humidity (%)

Hardiness index (%)

Protein content Starch content

(mg mL™) (mg mL™)
Broad bean 6.89+0.88Db 30.67 +2.96 c 0.155 +0.007 e 287+0.1ab
Cowpea 1091+ 0.98a 60.83+ 3.03ab 0.168 +0.003 b 2.55+ 0.53b
Lentil 9.51+ 0.68ab 62.5+ 0.87 ab 0.176 £ 0.01 a 2.45% 0.21b
Vetch 11.01+ 0.61a 7133+ 1.74a 0.160 + 0.006 d 3.80+0.05a
Chickpea 10.49 =+ 0.69 ab 59.01+3.12b 0.164 + 0.004 c 2.96 = 0.26ab

Mean values in a column followed by different letters are significantly different on the basis of ANOVA

with Tukey test (P < 0.05).
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Table 5. Correlation coefficients (r) of some life history parameters of Callosobruchus maculatus with

percentage of grain humidity, hardiness index, protein and starch content of various pulses species.

Humidity Hardiness index Protein Starch
0, 0,

Parameter (%) (%) content content

r Pvalue r Pvalue r Pvalue r Pvalue
Iﬁ::' development -0.963 0.008 -0.876  0.052 0391 0515  -0.222 0.719
Fecundity 0.859 0.062 0668  0.218 0192 0757 0174 0.779
Female adult 0912 0.031 0713 0176 0077 0902 0356 0.556
longevity
Net reproductive rate 0.903 0.036 0739  0.154 0.165 0791  0.293 0.632
Intrinsic rate of 0.954 0.012 0.838  0.076 0.268 0.663  0.307 0.615
INCrease

e Jsb (F= 255.12; df =6, 174; P < 0.0001)
F= 53111 df =6,166; P < ) ; LS o2
F= 460.54; df =6, 174; P < ) sl 5 (0.0001
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Table 6. Reproduction and adult longevity of Callosobruchus maculatus on cowpea at different

constant temperatures

Temperature Oviposition Mean number of eggs per Female adult Male adult

(°C) period female longevity longevity

18 16.54+0.53a 58.75+1.61d 22.25+0.46a 19.1540.82ab
21 14.08+0.28b 63.35+1.12d 20.61+0.27b 19.56+0.26a
24 14.78+0.24b 88.71+2.21b 19.82+0.23c 18.02+0.31c
27 16.37+0.67a 110.28+2.03a 19.50+0.15¢ 17.50+0.23bc
30 9.40+0.27c 75.16+1.73c 11.88+0.32d 9.96+0.22d
33 6.04+0.14d 36.45+1.05e 8.68+0.26e 6.46+0.21e
36 5.39+0.22d 31.00+1.53f 7.17+0.19f 5.76+0.16e

Mean values in a column followed by different letters are significantly different on the basis of ANOVA

with Tukey test (P < 0.05).
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Table 7. Life table parameters of of Callosobruchus maculatus on cowpea at different constant

temperatures

Temperature Gross . Net . Intrinsic rate of Finite rate of Mean .
°C) reproductive reproductive increase (r,) increase (1) generation

rate (GRR) rate (Ro) m time (T)

18 40.78+0.25¢ 23.36+0.17e 0.051+0.0001g 1.052+0.0001g 61.88+0.04a
21 38.79+0.21d 27.37+0.18d 0.058+0.0001f 1.059+0.0001f 56.95+0.02b
24 52.40+0.29b 41.37+0.25b 0.087+0.0002¢ 1.091+0.0002e 42.58+0.01c
27 67.01+0.34a 58.52+0.31a 0.130+0.0002a 1.139+0.0002a 31.27+0.01d
30 43.70+0.27¢ 31.05+0.22c 0.121+0.0003b 1.129+0.0003b 28.25+0.01e
33 15.38+0.11g 13.39+0.10f 0.114+0.0003c 1.120+0.0004c 22.68+0.01g
36 17.06+0.17f 9.42+0.09g 0.096+0.0004d 1.101+0.0005d 23.18+0.02f

Mean values in a column followed by different letters are significantly different on the basis of ANOVA

with Tukey test (P < 0.05).
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Table 8. Lower temperature threshold (T,) and thermal constant (k) of Callosobruchus maculatus
estimated by the ordinary linear model at two temperature ranges
Temperature

Host plant range (°C) Equation Rzad,- P To(°C)+SE  k(DD) + SE
Cowpea 18-36 1/D =-0.019 + 0.002T 0.920 0.0001 9.33+2.24  480.60+57.61
18-33 1/D =-0.027 + 0.002T 0.952 0.001  11.13+1.53 417.20+41.84
Chickpea 18-36 1/D =-0.008 + 0.001T 0.980 0.001 5.45+3.18  688.97+98.06
18-33 1/D =-0.015+0.002T 0.960 0.0001 8.46+1.62 570.93+51.86
Vetch 18-36 1/D =-0.017 + 0.002T 0.940 0.0001  8.62+1.98 516.07+52.86
18-33 1/D =-0.024 + 0.002T 0.981 0.0001 10.54+0.98 447.15+27.81
Lentil 18-36 1/D =-0.013 + 0.002T 0.903 0.001 8.35+2.59  622.21+82.41

18-33 1/D =-0.019 + 0.002T 0.930 0.001 10.28+1.96 540.31+65.97

Broad bean 18-36 1/D=-0.012 + 0.001T 0.940 0.0001 8.46+1.99  684.90+70.12

18-33 1/D=-0.016 + 0.002T 0.956 0.0001 10.01+1.56 611.87+58.54

Callosobruchus Obge (Sldbaiijlgr wXwgw MUl d> w0 (K) Fi1e 3L 9 (To) ks Blos bl A Jooo

b 4old 93 58 SUTL 9 g3 gl s Oamw 55 w9 bMaculatus
Table 8. Lower temperature threshold (T,) and thermal constant (k) of Callosobruchus maculatus
estimated by the lkemoto & Takai linear model at two temperature ranges

Host plant Tg:geer(age Equation Ry P To(°C)+SE  K(DD)+SE
Cowpea 1836 DT=447.450+10.557D 0.886 0001 10.56+153 447.45+52.36
1833 DT=413368+11.303D 00911 0002 11.30+156 413.37+56.22
Chickpea 1836 DT=612266+7.836D 0754 0007 7.84+3178 612.27+67.11
1833 DT=552101+9.026D 00918 0002 9.03+1.20 522.10+74.20
Vetch 1836 DT=482936+9.785D 0939 0.0001 0.78+1.01  482.94+35.26
1833 DT=448538+10.512D 0.980 0.0001 10.51+0.67 448.54+24.82
Lentil 1836~ DT=581.738+9.598D 0.822 0003 9.60+1.79 581.74+73.10

18-33 DT =536.951 + 10.436D 0.857 0.005 10.44+1.88 536.95+80.54

Broad bean 18-36 DT =671.551+8.857D 0.875 0.001 8.86+1.35  671.55+60.36

18-33 DT =634.403 +9.504D 0.894 0.003 9.50+1.45  634.40+68.03
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Abstract
Background and Objectives
The cowpea weevil, Callosobruchus maculatus is an important pest of pulses seed, with
ample distribution in tropical and subtropical regions. In this research, the effect of
temperature and host plants on population growth of this pest was investigated.
Materials and Methods
Effect of five host pulse including pea, cowpea, lentil, vetch and broad bean on development
time of cowpea weevil was studied at seven constant temperatures: 18, 21, 24, 27, 30, 33 and
36 (x1 °C). Population growth parameters of C. maculatus were measured on five host
species at 27 °C and at seven constant temperatures on cowpea. Some physical and
biochemical characteristics of pulse seeds were measured and the correlation between them
and some life history parameters of C. maculatus was examined.
Results
Our research showed that the shortest development time was on cowpea at 33 °C and the
longest one was on broad bean at 18 °C. The highest and lowest ry, values were observed on
cowpea and broad bean, respectively at 27 °C. A significant difference was observed in grain
humidity, hardiness index, protein and starch content of various pulse seeds.
Discussion
The life cycle of C. maculatus was greatly affected by quality of host plant. Differences over
the development time may be due to nutritional content in pulses seeds. The grain humidity
was another factor affecting seed quality and feeding of this pest. The highest longevity at
low temperatures could be associated with lower metabolic processes. The thermal
characteristics of C. maculatus were relatively influenced by different host plant seeds.

Keywords: Callosobruchus maculatus, demographical parameters, development rate,
temperature, host plants
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