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652 Life history and digestive enzyme of the cowpea weevil ...
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Table 1. Mean (+ SE) some physical and biochemical characteristics of the seed of different green gram cultivars

Cultivar Moisture (%) Grain Volume Area (mm?) 1000-seed Protein Starch Phenolic Flavonoid
hardness (N) (mm?) weight (g) content content content (mg content (mg
(mg/ml) (mg/ml) gallic acid/g) quercetin/g)
Uzbek 8.51+0.24b 30.78+0.45b 45.97+2.39b 61.90+2.16b 68.13+0.43a 0.81+0.01bc 0.03+0.003a  40.70+3.60a 2.82+0.20bc
Afghan 9.93+0.14a 28.67+0.29¢ 53.3042.26ab  68.34+1.90ab 54.28+0.89b 0.83+0.02ab 0.02+0.002a  9.53+1.85b 1.89+0.29¢
Sekhavat 8.32+0.28b 28.79+0.39bc 60.00+2.37a 73.98+1.98a 69.76+0.31a 0.84+0.01ab 0.03+0.003a 11.90+2.08b 3.46+0.32b
Parto 9.16+0.09ab 33.31+0.45a 29.06+0.89¢ 45.19+1.08c 35.94+0.19c 0.86+0.01a 0.03+0.004a 18.10+4.10b 2.82+0.14bc

Zarbakhsh 8.21£0.199b 24.55+0.81d 60.16+1.56a 74.18+1.12a 68.13+0.43a 0.77+0.01c 0.02£0.003a  37.06+1.10a 4.86£0.17a

(P<e100) el oyl s lo cine IS 525 oo L gt 12 40 glite By, b gl Sile
Different letters in each column indicate significant differences among the means (Tukey’ HSD test, P < 0.05)
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Fig. 1. Age-specific survival rate (£) and age-specific fecundity (m.) of Callosobruchus maculatus reared on seed of different green

gram cultivars
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Table 2. Life history (mean + SE) of Callosobruchus maculatus on seed of different green gram cultivars

Cultivar Immature Pre-adult Male Male lifespan(day) Female Female lifespan  Oviposition ~ Fecundity

survival (%)  period (day) longevity longevity (day) (day) period (day) (eggs per
(day) reproductive

period)

Uzbek 77.16 £0.05a  25.12+0.17a 5.36+0.13ab 30.40 +0.31 ab 5.3310.12ab  30.58 +0.24ab 4.54+0.26c 83.75+2.38a
Afghan 77.14£0.05a  24.42+025a 5.76+0.18a 31.30+0.40a 5.16 £0.12 b 30.45 +0.30 ab  4.84 +0.15 bc 89.70 +2.88 a
Sekhavat 74.28 +#0.05a  25.11£0.10a 5.07 +0.16b  30.30 +0.15 b 526+0.11ab  30.26+0.20b  4.84 +0.15 bc 86.03 £2.50 a
Parto 85.71+0.04a  25.00+0.10a 5.59 +0.14a 30.51 +0.26 ab 5.18 +0.08 b 30.24 £0.15b  4.90 +0.15 bc 69.21 +2.28 b
Zarbakhsh 82.85 +0.04a  25.44 +0.30a 5.1620.15b  30.56 +0.53 ab 5.54 £0.09 a 31.03 +0.31a 533 +0.12a 85.66 +4.95a

(P<100) el o] s Slo gime IS 3929 oimd LS (gt o 50 Siglite By > b (sl Sileo
Different letters in each column indicate a significant difference between the means (Paired-bootstrap test, P < 0.05).

oole calizee s, il $9) Slge L;\ASJ)LQ% Sawgu ()LM wlbs US;LA) Cured Ad) Lthn);Lo])Lg -y Jg»

Table 3. Population growth parameters (mean + SE) of Callosobruchus maculatus on seed of different green gram cultivars

Cultivar GRR (offspring) Ro(offspring) r(day?) A (day™?) T (day)

Uzbek 41.06+6.78b 28.71+5.04a 0.123+0.004a 1.13+0.005a 27.24+0.21a
Afgha.n 49.56+8.97ab 30.75+5.17a 0.125+0.006a 1.13+0.006a 27.35+0.23a
Sekhavat 57.69+11.21ab 31.95+5.04a 0.127+0.006a 1.13+0.007a 27.09+0.17a
Parto 41.03+5.11b 32.62+4.25a 0.123+0.006a 1.13+0.007a 27.33+0.12a
Zarbakhsh 82.01+17.15a 39.44+5.10a 0.133+0.005a 1.14+0.005a 27.58+0.26a

AP<10) o] s Slo sime BB 3925 o0udLiS (gt 0 40 Sglitte B > by (sl pSileo
Different letters in each column indicate a significant difference between the means (Paired-bootstrap test, P < 0.05). GRR: Gross reproductive rate; Ro:
Net reproductive rate; r: Intrinsic rate of population increase; A: Finite rate of population increase; 7: Mean generation time.
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Table 4. Mean (+ SE) protein content, and digestive proteolytic and amylolytic activity of fourth-instar larvae of Callosobruchus maculatus
on seed of different green gram cultivars

Cultivar Larval protein (mg/ml) Protease activity (U/mg) Amylase activity (U/mg)
Uzbek 0.373 +0.002 ¢ 2.96 £0.03 a 40.900 £0.145 b
Afgha.n 0.397 +0.004 b 3.16 +0.04 a 35.387 +0.852 ¢
Sekhavat 0.396 +0.002 b 2.58 +0.03 b 30.763 £0.307 d
Parto 0.402 +0.001 b 3.14 +0.01 a 46.450 +0.526 a
Zarbakhsh 0.421 +0.003 a 3.04 £0.04 a 38.740 +0.118 b

AP< 10 0) cadl byl o o e BB S92 g 0aimoLis g 2 30 Sgliie gy b slo e Siks
Different letters in each column indicate significant differences among the means (Tukey’ HSD test, P < 0.05)
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Table 5. Correlation coefficients (r) between biological parameters and digestive enzymes activity of Callosobruchus maculatus with physical
and biochemical traits of tested green gram cultivars

Hardness index Moisture Seed surface area Seed volume 1000-seed Protein content Phenol content Flavonoid
Parameter® content weight content
r P r P r P r P r P r P r P r P

ML 0.48 0.41 0.95 0.01 -0.55 0.33 -0.56 0.32 -0.73 0.16 0.43 0.47 -0.37 0.54 -0.80 0.10
FL -0.75 0.15 -0.75 0.14 0.50 0.40 0.50 0.39 0.62 0.27 -0.92 0.03 0.77 0.13 0.90 0.04
OP -0.69 0.20 -0.23 0.71 0.32 0.60 0.34 0.57 0.02 0.98 -0.51 0.39 0.07 0.91 0.73 0.16
F 0.06 0.26 0.03 0.97 0.90 0.04 0.89 0.04 0.76 0.13 -0.52 0.37 -0.01 0.99 0.04 0.95
GRR -0.93 0.02 -0.50 0.39 0.70 0.19 0.72 0.17 0.51 0.38 -0.76 0.14 0.25 0.68 0.85 0.07
Lr -0.58 0.30 -0.10 0.87 0.23 0.71 0.26 0.68 -0.13 0.84 -0.34 0.58 -0.10 0.87 0.62 0.26
PA -0.01 0.99 -0.13 0.84 0.33 0.59 0.35 0.57 0.16 0.80 0.47 0.43 -0.70 0.19 0.01 0.99
AA 0.53 0.36 0.13 0.83 -0.86 0.06 -0.86 0.06 -0.67 0.22 0.12 0.85 0.40 0.51 -0.06 0.93

SML= Male longevity, FL= Female longevity, OP= Oviposition period, /= Fecundity, GRR: Gross reproductive rate, LP= Larval protein, PA= Proteolytic activity, AA= Amylolytic
activity
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Life history and digestive protease and amylase activity of the cowpea weevil,

Callosobruchus maculatus (Coleoptera: Chrysomelidae) on different green gram cultivars

Bahram Naseri @, Aryan Ebadi © & Zahra Rezaei

Department of Plant Protection, Faculty of Agricultural Sciences & Natural Resources, University of Mohaghegh Ardabili,
Ardabil, Iran

Abstract. The cowpea  weevil, Callosobruchus  maculatus  (F.) (Coleoptera:
Chrysomelidae) is one of the important pests of stored legume grains in Iran and many
countries of the world. Investigation of resistance status of legume grains to C. maculatus
infestation can be helpful in minimizing its severe damage. In this research, we studied the
resistance of five green gram cultivars (Sekhavat, Zarbakhsh, Parto, Uzbek, and Afghan) to
C. maculatus using its life history parameters and digestive protease and amylase activity at
28 + 1°C, 65 + 5% relative humidity, and 24 h darkness. After oviposition of adult weevils,
green gram seeds containing one egg were individually transferred to 6 cm Petri dishes, and
the pre-adult period, the survival percentage of immature individuals, fecundity and
longevity of male and female insects on each cultivar were investigated. The results obtained
from the life history and life table parameters of the insect were analyzed by age-stage, two-
sex method. According to obtained results, there was no significant difference in the
percentage of survival and the length of the immature stages on different cultivars of green
gram. Among the examined cultivars, fecundity of female weevils on cultivar Parto (69.21 ) )
. L . . Article history
eggs) was lower than on other tested cultivars. The longest oviposition period was obtained Reccived: 13 August 2024
on cultivar Zarbakhsh (5.33 days) and the shortest on cultivar Uzbek (4.54 days). However, Accepted: 27 November 2024
the net reproductive rate (R), intrinsic rate of population increase (z) and finite rate of Published: 25 October 2025
population increase (A) were not significantly different on five cultivars of green gram. The
amylolytic and proteolytic activities of fourth instar larvae were lowest on cultivar Sekhavat.  Subject Editor: Jalal Jalali Sendi
According to the findings of the present study, no difference was found in the susceptibility
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and resistance of the studied green gram cultivars to the cowpea weevil.
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