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Abstract 

Maternal age means the mother’s age during reproduction which has a great impact on reproductive traits of different animals. 

The influence of maternal age on some reproductive traits of Callosobruchus chinensis (L.) like fecundity, duration of 

immature stage, adult emergence and adult longevity was evaluated in the present study. The fecundity for younger mother 

26.50±6.55, older mother 12.96±4.14, and oldest mother 10.46±3.75 revealed that the values were decreased significantly 

(F2,147=150.60; P<0.01) with the increase of maternal age. The duration of immature stages were 20.42±0.56 days for younger, 

22.91±1.10 days for older, and 23.36±0.69 days for oldest showed significant increase (F2,104=134.25; P<0.01) where oldest 

mothers had offspring with longest length of egg-adult development. The adult emergence value (64.40±22.05) was highest in 

oldest mother while the younger and older mother had the values as 60.99±21.76 and 33.23±23.84 which were significantly 

different (F2,102=20.06; P<0.01). The life span (in days) of males from younger mother was 8.50±1.08, older mother was 

8.40±0.84 and oldest mother was 7.20±1.22 showed a gradual decrease (F2,27=4.63; P<0.05). Similar consequences were found 

in females from younger mother, older mother and oldest mother (11.60±1.42 days, 9.60±1.26 days and 8.00±1.05 days; 

F2,27=20.52; P<0.01). Mated males were with less life span comparing to unmated males (5.86±0.63 days, 8.20±0.42 days; 

t=33.28, P<0.001) and similar pattern was in mated females and unmated females (7.08±0.77 days, 11.40±1.34 days; t=7.82, 

P<0.001). The increase of reproductive age of mother decreased the values of reproductive traits. The stronger responses to 

reproductive traits indicated that they were much more sensitive to senescence than that of offspring from older or oldest 

mothers. Thus, the present results suggested that maternal senescence is indicative to population dynamics and trans 

generational selection on these traits might lead to evolution in Coleopteran species. 
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Introduction 

The phenotypic developments of offspring influenced by 

environmental effects which can enter indirectly to the 

developing organisms through parents are referred to as 

paternal and maternal effects [5, 32]. The quality and quantity 

of parental investment are influenced by these effects which 

is an area of interest to evolutionary biologists [17]. This 

investment may be either from parents that increase the 

offspring survival or may be genetic, leading to changes in 

phenotype or genotype of the offspring [37]. 

Maternal age is the time during which an insect oviposit egg 

and nowadays it is well known that it has impact on the life 

traits of different species. Paternal (father) mitochondria 

occasionally got incorporated into eggs during fertilization 
[4] and sperm of older fathers carry more deleterious 

mutations than sperm of younger males [8]. Therefore, 

paternal age generally has little effect on the composition of 

the egg or the phenotype of his offspring [10].  

Maternal age or trans generational effect influences 

offspring quality in many insects [36, 38, 50, 33] and it is 

reported that the number of eggs decreases in Coleoptera [51, 

13], phenotypes generally decline with increasing offspring 

age [15, 20]. In Drosophila, carry over to later generation [16] 

and viability in larvae [39, 21, 16], ecological and evolutionary 

consequence [22], egg hatch and life span in Callosobruchus 

maculatus [10, 13], maternal size influences egg quality of reef 

fish [7], maternal effects on offspring size, growth and 

survival in the desert tortoise [35] growth and immune 

reaction in birds [43], parental age effects on offspring 

lifetime reproductive success [6], reduced fitness in progeny 

from old parents [44]. The older mothers have lower hatching 

success, higher mortality and slower development than 

those from eggs laid by younger mothers [11]. Offspring from 

older mothers tend to have shorter adult life span [10] and 

similar results were found in rotifer [25, 47], nematodes [23], 

insects [39] and even humans [14]. 

It was reported that maternal age did not affect the male 

offspring fitness traits of the Pacific field cricket 

Teleogryllus oceanicus [49]. Maternal effects affect fitness of 

future generations of oviparous parasitic wasp Eupelmus 

vuilleti [34]. Populations of aphids Myzus persicae 

(Hemiptera) from every three maternal age groups were 

incremental type and the offspring of younger and middle-

aged mothers had a regular reproductive period [3]. The 

phenotype of the offspring from old, small and large 

mothers of zig-zag ladybird beetle (Menochilus 

sexmaculatus) was not influenced by maternal age rather 

was adaptive strategy [45]. 

Studies on maternal effects on a number of genetically 

determined characteristics or traits in Callosobruchus 

maculatus revealed that older mothers had smaller eggs and 

lower hatch rate than younger mothers, and offspring of 

older mothers had lower egg-to-adult survivorship and took 

longer to develop to adult [51, 11, 13, 48]. In Callosobruchus 

chinensis egg sizes, unitary egg sizes, egg number and 

reproductive effort decreased significantly with maternal 
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age [51]. It was found that females reared at low density were 

heavier and laid larger eggs than those reared at high 

density, and development time decreased with egg mass [52]. 

The reproductive traits of C. chinensis and C maculatus 

were influenced by gamma radiation [40, 18], by carbofuran 
[42] and nanoparticles [41] in C. maculatus. However, none of 

these studies described the detailed effects of maternal age 

on reproductive traits viz. fecundity, duration of immature 

stages, adult emergence and adult longevity of C. chinensis. 

Thus, the present study was aimed to evaluate the changes 

of reproductive traits induced by maternal age of C. 

chinensis (L.) (Coleoptera: Bruchidae). 

 

Materials and Methods 

Experimental insect 

Experiments were conducted in the Genetics and Molecular 

Biology Laboratory, Department of Zoology, University of 

Rajshahi, Rajshahi-6205, Bangladesh. The pulse beetle 

Callosobruchus chinensis (L.) commonly known as the 

adzuki bean weevil belonging to the order Coleoptera under 

the family Bruchidae was used in this experiment.  

 

Procurement of fresh seeds and sources of test insects 

Fresh lentil (Lens esculenta L.) seeds were purchased from 

local markets of Rajshahi City Corporation and 

Callosobruchus chinensis infested seeds were collected 

from IBSc (Institute of Biological Sciences) Laboratory, 

Third Science Building at Rajshahi University in 

Bangladesh. Infested seeds were served as stock culture of 

the test species. 

 

Materials used  

Plastic containers were used to carry both types of lentil 

seed to the laboratory. The beetles from infested seeds were 

reared in Petri-dishes for mass culture. Each glass vial with 

cotton ball was used to keep single egg with single seed to 

collect virgin male and female and after mating to lay eggs 

by females. 

 

Preparation of food medium  

Voracious larvae fed lentil seeds as food during their 

developmental time and after emerging as adults either 

males or females they were aphagous. The seeds were 

cleaned by using hands and sieves and carefully sun dried 

once a day under sunlight (30-350C) for 3-4 hours for three 

days schedule. 

 

Collection of experimental beetles  

To collect virgin females and males infested seeds were 

separated and kept single seed with single egg in single vial. 

Daily observations were done until the day of emergence. 

For single pair mating the male beetle allowed to a female 

or vice-versa in the glass vial.  

 

Releasing test species on fresh seeds 

Just after mating the mated male and female beetles were 

released as single pair on a glass vial with fresh lentil seeds 

and a culture was maintained in the laboratory at 28±2°C 

temperature and 80±5% relative humidity. They were 

exposed to 12L: 12D regimen throughout the study period. 

 

Formation of age group 

Mothers for first 24 hours of egg laying or 1st day are treated 

as younger or 1st day mothers, next to first 24 hours or 2nd 

day are treated as older or 2nd day mothers and next to 

second 24 hours or 3rd day are treated as oldest or 3rd day 

mothers. The next to 3rd day, mothers were very weak and 

egg laying was discontinued and as all did not lay eggs they 

were negligible for counting and thus discarded in this 

experiment. 

 

Experimental design  

50-60 lentil seeds were placed in each vial for oviposition 

by each female. The experiment was conducted with 

parental unmated 10 pairs (10 males and 10 females) and 

mated 50 pair (50 males and 50 females) adult beetles. The 

unmated males and females (parental) were used to estimate 

unmated parental adult longevity whereas the parental adult 

longevity for mated males and females were estimated from 

the mated 50 pairs of younger or 1st day parents. These 

mated 50 pairs were used for the determination of fecundity 

and of them 36 pairs were for duration of immature stages 

and of them 35 pairs were for percentage of adult 

emergence. Adult offspring 30 pairs were used to determine 

adult longevity (10 pairs @ younger, older and oldest 

mothers or 1st, 2nd and 3rd consecutive days). In parental 

beetles, mated males were compared with unmated males 

(50:10) and similarly for females (50:10) for the evaluation 

of survival competence. The egg(s) with seeds were 

collected and counted for 24 hours intervals of oviposition 

by each mother for three days (first 24 hours, 2nd 24 hours 

and 3rd 24 hours) schedule and thus they were grouped as 

younger, older and oldest mothers. During the collection of 

eggs, the insects of a pair were separated from the seeds by 

using an aspirator. The fecundity, duration of immature 

stage, adult emergence, and adult longevity reproductive 

traits were determined and they were as follows.  

 
Fecundity  
Fecundity means the total number of eggs laid by a female 
during her life time. Laid eggs on seeds were counted as 
fecundity from 1st day (younger mother), 2nd day (older 
mother) and 3rd day (oldest mother) of oviposition. The 
seeds from three different days were placed in three separate 
glass vials and kept them for next observation until the first 
one emergence.  
 
Duration of immature stages  
The time from oviposition to adult emergence was 
designated in this experiment as duration of immature stage. 
So, the duration includes the incubation, i.e. the time (day) 
of larval and pupal periods collectively.  

 

Percentage of adult emergence  

Each seed with egg was separated and kept in individual 

glass vial after 10 days of incubation. The adult emergence 

meant how many insects were emerged from total eggs of 

each day and counting was continued for first three 

consecutive days. The percentage of adult emergence in all 

experimental replicates was calculated by using the 

following formula- 

 

 
 

Adult longevity  

Adult (male & female) longevity is the duration between 

emergence of an adult and its death. The progenies (10 

pairs; 10 males and 10 females) from mated males and 
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females for each day in a three day regimen (1st, 2nd and 3rd) 

were used to estimate the adult longevity. Unmated or 

control 10 pairs (10 males and 10 females) and mated 50 

pairs (50 males and 50 females) were used to estimate 

parental adult longevity. The survivability either increased 

or decreased due to different reproductive ages of mother, 

male and female progenies were compared separately from 

younger (1st day), older (2nd day) and oldest (3rd day) 

females. Comparisons were also made between mated males 

and unmated males (50 and 10) and mated females and 

unmated females (50 and 10) in parental line to check the 

longevity increase or decrease of the test species.  

 

Statistical analysis 

Descriptive statistics was employed to ascertain mean 

values of different genetic traits. One way analysis of 

variance (ANOVA) for fecundity, duration of immature 

stage, percentage of adult emergence and student’s t-test for 

parental adult longevity were carried out to compare 

differences of means from younger, older and oldest 

mothers. Significant difference of means were separated by 

using Fisher’s least significant difference (LSD) at p<0.05, 

0.01, and 0.001.  

 

Results   

Fecundity 

The fecundities of Callosobruchus chinensis from first three 

consecutive days (1st day, 2nd day and 3rd day mother) 

revealed that the number of eggs per female was highest in 

younger and middle in older and lowest in every oldest 

mother (Fig. 1). The mean values of fecundity were 

26.50±6.55 for 1st day, 12.96±4.14 for 2nd day and 

10.46±3.75 for 3rd day and analysis of variance (ANOVA) 

showed significant difference among them (F2,147=150.60; 

P<0.01) (Table 1). 

 

Duration of immature stage  

The duration of immature stages of test insects presented 

here as developmental days (Fig. 2) where the mean values 

from the first three consecutive days (younger, older and 

oldest mother) were 20.42±0.56 days, 22.91±1.10 days, and 

23.36±0.69 days. It revealed that the highest mean values 

were found in 3rd day egg and lowest in first day of 

oviposition and they were significantly different 

(F2,104=134.25; P<0.01) (Table 1). 

 

Percentage of adult emergence 

The percentages of adult emergence of C. chinensis 

presented in Fig. 3. The mean values were 60.99±21.76 for 

1st day or younger mother, 33.23±23.84 for 2nd day or older 

mother and 64.40±22.05 for 3rd day or oldest mother (Table 

1) were statistically significant (F2,102=20.06; P<0.01). 

 

 
 

Fig 1: Fecundity of C. chinensis (L.) from younger (1st day), older 

(2nd day) and oldest (3rd day) mothers. 

 
 

Fig 2: Immature stages (developmental days) of C. chinensis (L.) 

from younger (1st day), older (2nd day) and oldest (3rd day) 

mothers. 

 

 
 

Fig 3: Percentages (%) of adult emergence from younger (1st day), 

older (2nd day) and oldest (3rd day) mothers of C. chinensis (L.). 

 

 
 

Fig 4: Longevity of offspring adult male beetles from younger (1st 

day), older (2nd day) and oldest (3rd day) mothers of 

Callosobruchus chinensis (L.). 

 

Adult longevity  

The adult longevity of the virgin male and female beetle 

(offspring) presented in Fig. 4 and 5 and the male from 

different mothers showed various survivability (8.50±1.08, 

8.40±0.84 and 7.20±1.22 days; F2,27=4.63; P<0.05) and 

female showed similar pattern (11.60±1.42, 9.60±1.26 and 

8.00±1.05 days; F2,27=20.52; P<0.01) (Table 1). The 

parental adult longevity (Fig. 6) of the mated and unmated 

males showed the values were 5.86±0.63 days and 

8.20±0.42 days (t=33.28; P<0.001) (Table 2) and the 

longevity of the mated and unmated females (Fig. 7) 

showed the values were 7.08±0.77 days and 11.40±1.34 

days which were significantly different (t=7.82; P<0.001) 

(Table 2). 
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Fig 5: Longevity of offspring adult female beetles from younger 

(1st day), older (2nd day) and oldest (3rd day) mothers of 

Callosobruchus chinensis (L.). 

 
 

Fig 6: Longevity of parental mated and unmated adult male 

Callosobruchus chinensis (L.). 

 

 
 

Fig 7: Longevity of parental mated and unmated adult female Callosobruchus chinensis (L.). 

 
Table 1: Descriptive statistics (M±Sd) and analysis of variance (ANOVA) of reproductive traits of offspring from younger, older and oldest 

mothers of Callosobruchus chinensis (L.). 
 

Maternal age & F-

value 

Reproductive traits 

Fecundity 

(M±Sd) 

Immature stage 

(M±Sd) (Days) 
Adult emergence (%) (M±Sd) 

Adult Longevity (Days) (off spring) 

Male (M±Sd) Female (M±Sd) 

1st Day (Younger) 26.5a±6.55(50) 20.42a±0.56(36) 60.99a±21.76(35) 8.50a±1.08(10) 11.60a±1.42(10) 

2nd Day (Older) 12.96b±4.14(50) 22.91b±1.10(36) 33.23b±23.84(35) 8.40b±0.84(10) 9.60b±1.26(10) 

3rd Day (Oldest) 10.46c±3.75(50) 23.36c±0.69(36) 64.40c±22.05(35) 7.20c±1.22(10) 8.00c±1.05(10) 

F-value 150.60** 134.25** 20.06** 4.63* 20.52** 

 

Mean values with different superscripts (a, b, c) are 

statistically significant (* = P<0.05, ** = P <0.01; all values 

are at 2 df). Figures in the parenthesis are for number of 

replications. 

 
Table 2: Descriptive statistics (M±Sd) and students’s t-test of 

longevity of mated and unmated parent beetles Callosobruchus 

chinensis (L.). 
 

Virginity Sex 
Number of 

replication 

Longevity (Days) 

(M±Sd) 
t-value 

Mated ♂ 50 5.86a±0.63 
33.28*** 

Unmated ♂ 10 8.20b±0.42 

Mated ♀ 50 7.08a±0.77 
7.82*** 

Unmated ♀ 10 11.40b±1.34 

*** = P<0.001; Values are at 48 df. 

 

Discussion 

Maternal effects have the potential to affect population 

dynamics (vital rates) and evolution [54] and we examined 

the influences of maternal age on different reproductive 

traits i.e. fecundity, duration of immature stage, adult 

emergence and adult longevity in Callosobruchus chinensis 

(L.).  

The freshly emerged adult beetles in parental line took part 

in copulation after emergence and laid eggs and they were 

counted consequently keeping a 24 hour interval until 72 

hours (1st day, 2nd day and 3rd day). The fecundity was 

higher in 1st day eggs (younger mother) and then second 

(older mother) was followed by third day (oldest mother) 

and they were significantly different. The highest fecundity 

of adult female C. chinensis was 54 eggs [1] whereas it was 

8.4, 9.2 and 7.2 for 1st, 2nd and 3rd day [2]. The average 

fecundity was 37.04 for 5 females [46], 87.07 to 100.33 eggs 

for 10 days [19]. Female aphid Myzus persicae (Sulzer) 

(Hemiptera: Aphididae) average total fecundities were 26.08 

for younger, 37.63 for middle, and 21.18 for older [3]. The 

present study revealed that first day, C. chinensis (younger 

female) laid highest number of eggs, decreasing gradually 

and at 3rd day females (oldest female) laid lowest number of 

eggs. So, the present results showed a day dependent 

(senescence) decrease in fecundity which conformed the 

findings of several workers [31, 53, 29, 26]. The highest value of 

fecundity in first day and then gradual decline may be for 

physiological limitations in the ability of females to produce 
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more eggs [51]. 

The time in between egg laying and adult emergence was 

duration of immature stage in this experiment and it was 

21.94±0.34 days [40], 14 days [2], 29.00 to 31.00 in different 

pulses [19]. In case of aphid the younger, middle and older 

females showed 6.76, 6.54, and 6.63 days in Myzus persicae 
[3]. The maternal age delayed the nymphal development in 

Podisus maculiventris [27]. Galleria mellonella (Lepidoptera: 

Pyralidae) showed reverse developmental pattern i.e. 

development time decreased with the increase of maternal 

age [24]. Here, we found that the older mother laid few 

number eggs and took comparatively longer duration of 

immature stages by following a sequence i.e. 1st Day <2nd 

Day <3rd Day (younger mother<older mother<oldest 

mother) which was in agreement with the reports of several 

workers [40,18,11]. The difference in developmental period 

might be different for age, sex, temperature within the C. 

chinensis and in different species along with species 

diversity. 

The developing larva passed a long incubation period and 

eventually emerged out from the seeds which constituted 

adult emergence. In C. chinensis it was 85% [2], 78.00 to 

90.33% [19] and the average adult emergence was 26.68 [46] 

whereas in field cricket Teleogryllus oceanicus, young 

mothers had more offspring [49]. The development rate of 

offspring from older mothers in Callosobruchus maculatus 

(Coleoptera: Bruchidae) was significantly lower than those 

of offspring from younger mothers [13]. The present results 

showed the percentages of adult emergence 60.99±21.76 for 

1st day, 33.23±23.84 for 2nd day and 64.40±22.05 for 3rd 

day did not support the works done by workers mentioned 

aforesaid. The effects of parental age on offspring viability 

or lifespan are negative [26] but sometimes inconsistent [30] 

also. The older females laid larger eggs with lower hatching 

success than those from younger mothers [11] did not support 

the findings of our present study. Fitness and fertility 

rendered first day eggs’ emergence with a high percentage 

(%) and decreased in 2nd day. The oldest mothers (3rd day) 

with lowest number of eggs of this experiment rendered 

highest emergence because of higher measure of immune 

competency [49] and higher egg mass [45]. It may be for 

maximum energy accumulation in the eggs of older female 

(3rd Day) but made them less fecund. Thus, less number of 

eggs got high rate of emergence was similar with the reports 

of Yanagi and Miyatake [51].  

Life spans of the offspring produced by younger, middle-

aged and older mothers of M. persicae were 9.71, 13.12, and 

8.78 days [3]. In A. nerii, the offspring lifespan differences 

between the younger and older mothers were 9.3% and 

older mothers produce offspring with short life expectancy 
[54]. Female C. chinensis longevity was always more than 

male through parental, F1 and F2 generation [40, 18]. In case of 

C. maculatus the male longevity was found to be shorter 

than female [42] and vice-versa [41]. Male and female C. 

chinensis had 5.40 days and 6.40 days as longevity [2]; 9.8 

days and 12.6 days in chickpea for 24 hours [9] and male 

8.90 to 10.90 days and female 8.90 to 10.90 days [19].  

The adult longevity of males for first three days of the 

present study showed older the mothers less survival the 

offspring and in case of female it was with similar pattern 

(Table 1). The offspring of older mothers have mostly 

shorter adult life spans than those of younger mothers [28, 12] 

which may be due to an accumulation of genetic 

abnormalities in eggs as mothers age [8]. Again Fox et al. [10] 

reported that offspring of older mothers of Callosobruchus 

maculatus live longer than offspring of younger mother and 

offspring lifespan was greater for male offspring than for 

female offspring. The longevity decreased with maternal 

age increase [24]. The present study also revealed that mated 

male species had shorter lifespan compared to unmated 

males (5.86±0.63 days< 8.20±0.42 days) and same patterns 

found in female (mated 7.08±0.77 days<unmated 

11.40±1.34 days) (Table 2) in parental generation. It 

indicated that unmated males and females were superior to 

mated species might be not to invest their energy before 

reproduction. Offspring longevity was decreased with the 

increase of mother’s age and males were inferior to females 

in every case (Table 1). Females either unmated or mated 

showed larger life span with comparing that of males of 

Callosobruchus chinensis which was consisted with the 

reports of Fox et al. [10].  

 

Conclusion 

The viability of the reproductive traits of females C. 

chinensis depended on the age at breeding time i.e., younger 

females had good reproductive attributes than the older and 

oldest ones. In the present experiment, the senescence (age 

increase) of mothers (C. chinensis) showed decreased 

potentialities that caused changes in values of reproductive 

traits. Thus, the maternal age of C. chinensis suggested that 

it has the indicative influence on population dynamics and 

the selection on these traits might lead to evolution in 

Coleopteran species. 
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