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Abstract- 

       The Life table and Life budget studies of C. transversalis for five generations were done for the 

percentage mortality and the maximum survival of its different life stages throughout the year. The mortality 

value of eggs was minimum (9.00%) in second generation and maximum (17.60%) in fifth generation. The 

apparent mortalities (100qx) in larval and pupal stages were minimum in second generation and maximum 

in the fifth generation. The minimum apparent mortality of first, second, third, fourth larval stage and pupal 

stage in second generation were 16.70, 10.03, 8.50, 3.53 and 2.99 percent, respectively. The maximum 

apparent mortality of first, second, third, fourth larval stage and pupal stage were 22.82, 17.61,   12.60, 12.23 

and 9.45 percent, respectively, during fifth generation.  

The life budget studies of C. transversalis for five generations shown the maximum emergence 

and survival of ladybeetles were found in second generation, whereas the maximum mortality of ladybeetle 

occurred in fifth generation. The k- values for eggs were lowest (0.0410) in second generation and highest 

(0.0841) in fifth generation. The minimum k- values for first, second, third, fourth instar larvae and pupae 

were 0.0794, 0.0459, 0.0386, 0.0156 and 0.0132, respectively, during second generation and 0.1125, 0.0841, 

0.0585, 0.0566 and 0.0431, respectively, in fifth generation. The Kappa (K) value was found minimum in 

second generation (0.2336) followed by third (0.2807), first (0.3224), fourth (0.3645) and fifth (0.4389) 

generations. 

     The lowest real mortality (100rx) in first, second, third, fourth larval instar and pupal stage were 

15.20, 7.60, 5.80, 2.20 and 1.80 percent, respectively, in second generation. Highest real mortality during 

these stages was 18.80, 11.20, 6.60, 5.60 and 3.80 percent in fifth generation. The maximum survival rates 

of larvae and pupae were in second generation and minimum in fifth generation. The survival rate of first, 

second, third, fourth larval instar and pupae was 0.83, 0.90, 0.91, 0.96 and 0.97, respectively during second 

generation and 0.77, 0.82, 0.87, 0.88 and 0.91 during fifth generation. 
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Introduction- 

             According to Hawkeswood (1987), Karpacheva (1991), Boopathi et al. (2017), coccinellid predators 

are among the most significant helpful insects. They eat pest sucking insects like aphids, scales, thrips, 

mealybugs, and mites as well as other soft-bodied insects (Nunez-Perez et al. 1992). There are numerous 

habitats where the coccinellid beetles are seen (Hodek and Honek 1996; Boopathi et al. 2017).  

             Due to sexual dimorphism, higher reproductive potential, ease of availability, straightforward 

laboratory care, and shorter life cycles, it is a superior model for examining the aspects of life history (Omkar 

and Pervez 2000; Omkar and Mishra 2005). The life table is a crucial tool for population ecology and pest 

management as well as for mass-cultivating and harvesting insects for biocontrol, pheromone extraction, and 

toxicology research (Chi and Getz 1988). Understanding population ecology and Coccinella transversalis 

mass production requires analysis of fertility, development, and survival and its effects on the population 

growth rate and life table. 

         To account for both sexes and stage differentiation, the life table data for Coccinella transversalis in this 

study are used for the age-stage life tables to examine the outcomes (Chi and Liu 1985; Chi 1988). Life table 

and predation rate assessments are the elements for determining predation rate, fecundity, stage 

differentiation, and growth rate. Only a life table can provide a thorough summary of the species' fecundity, 

growth, and survival. A life table review is necessary for a proper assessment of the threat of predation. 

Materials And Methods- 

             The life table studies on C. transversalis were made for five generations under laboratory conditions 

(temperature 2220C to 3520C and R.H. 455% to 655%). For the construction of life tables, five hundred 

eggs of the ladybeetles were taken randomly from the laboratory-reared stock and were kept in petri-dish. The 

newly hatched first instar larvae were introduced into the small glass tubes (height 7.5cm x diameter 5.0cm) and 

were provided with the aphid species available in that season for the feeding. The aphids were changed daily. 

The second larval instars, which survived were again transferred into other glass tube and the mortality in the 

first instar stage was recorded along with the mortality factors (parasitism and abiotic factors). The survival and 

mortality factors were also investigated in the similar manner for remaining larval stages, i.e. second, third and 

fourth instar and pupal stage of ladybeetle. 

         The different life stages of first generation were maintained on aphid preys, viz. R. maidis, and A. 

craccivora. The second generation was reared on A. craccivora and A. gossypii, which started from September 

1998 to October 1998. The third generation, was reared on aphids, viz. L. erysimi and U. compositae that started 

from November 1998 to December 1998. The fourth generation begun from January 1999 to February 1995 was 

fed on aphids, L. erysimi, A. gossypii and M. persicae and the fifth generation started from March, 1999 to April, 

1999 was reared on aphids, viz. M. persicae, L. erysimi and A. nerii.   

The survival and mortality at different life stages, viz. eggs, larvae and pupae were recorded and 

computed. The whole experiment of life tables was designed as suggested by Morris and Miller (1954), 

which included the following columns: 
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x  =  The age interval i.e. eggs, larvae, pupae and adults. 

lx =   The number of surviving at beginning stage. 

dx =   The number dying within age interval x  

dxf =   Mortality factors responsible for dx. 

100qx = Apparent mortality, dx as % of lx. 

100rx = Real mortality, dx as a % of the original cohort size. 

k =    A dimension less measure of the mortality within age  interval of  x. 

Sx = Survival rate of a stage. 

K (Kappa) = The total of k- values. 

The sex ratio was calculated by following formula: 

                 Number of emerged females  

Sex ratio=------------------------------------  x 100 

                  Number of total emergence  

The Generation survival values were calculated by the formula given by Hercourt, (1969): 

                                  Number of female beetles 

Generation survival =------------------------------ 

                                  Number of initial eggs  

 

                     OBSERVATION TABLES- 

 LIFE TABLES FOR DIFFERENT GENERATIONS: 

Table 1: Life table of C. transversalis for first generation 

Age interval 

X 

No. 

enterin

g 

interva

l x 

Lx 

Factors responsible for dx 

DxF 

No. 

dying in 

age x 

dx 

 

dx as 

% of 

lx 

100q

x 

 

Real 

mortali

ty 

100rx 

Survival 

rate 

Sx 

 

Eggs 500 Infertility, T. coccinellae, temperature and R.H. 66 13.20 13.20 0.87 

Eggs hatched 434  0.00 0.00 0.00 1.00 

First instar 434 T. coccinellae, B. bassiana, temp. and R.H. 87 20.05 17.40 0.80 

Second instar 347 T. coccinellae, B. bassiana, temp. and R.H. 49 14.12 9.80 0.86 

Third instar 298 T. coccinellae, B. bassiana, temp. and R.H. 38 12.75 7.60 0.87 

Fourth instar 260 T. coccinellae, B. bassiana, temp. and R.H. 14 5.38 2.80 0.95 

Pupae 246 T. coccinellae, temp. and R.H.  

8 

 

3.25 

 

1.60 

 

0.97 Emergence 238 

 Male 105 

Female 133 
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    Table 2:  Life table of C. transversalis for  second generation. 

Age interval 

X 

No. 

enterin

g 

interva

l x 

Lx 

Factors responsible for dx 

DxF 

No. 

dying in 

age x 

dx 

 

Dx as 

% of 

lx 

100q

x 

 

Real 

mortali

ty 

100rx 

Survival 

rate 

Sx 

 

Eggs 500 
Infertility,                   

 T. coccinellae, temperature and R.H. 
45 9.00 9.00 0.91 

Eggs hatched 455  0.00 0.00 0.00 1.00 

First instar 455 T. coccinellae, B. bassiana temp. and R.H. 76 16.70 15.20 0.83 

Second instar 379 T. coccinellae, B. bassiana, temp. and R.H. 38 10.03 7.60 0.90 

Third instar 341 T. coccinellae,  B. bassiana, temp. and R.H. 29 8.50 5.80 0.91 

Fourth instar 312 T. coccinellae, B. bassiana, temp. and R.H. 11 3.53 2.20 0.96 

Pupae 301 T. coccinellae, temp. and R.H.  

9 

 

2.99 

 

1.80 

 

0.97 Emergence 292  

Male 124 

Female 168 
 

     Table 3: Life table of C. transversalis for third generation 

Age interval 

X 

No. 

enterin

g 

interval 

x 

Lx 

Factors responsible for dx 

DxF 

No. dying 

in age x 

dx 

 

dx as 

% of 

lx 

100qx 

 

Real 

mortalit

y 

100rx 

Survival 

rate 

Sx 

 

Eggs 500 
  Infertility,                   

 T. coccinellae, temperature and R.H. 
58 11.60 11.60 0.88 

Eggs hatched 442  0.00 0.00 0.00 1.00 

First instar 442 T. coccinellae, B. bassiana temp. and R.H. 82 18.55 16.40 0.81 

Second instar 360 T. coccinellae, B. bassiana, temp. and R.H. 40 11.11 8.00 0.89 

Third instar 320 T. coccinellae, B. bassiana, temp. and R.H. 32 10.00 6.40 0.90 

Fourth instar 288 T. coccinellae, B. bassiana, temp. and R.H. 15 5.21 3.00 0.95 

Pupae 273 T. coccinellae, temp. and R.H.  

     11 

 

4.03 

 

       2.20 

 

0.96 
Emergence 262 

 Male 117 

Female 145 

   Table 4: Life table of C. transversalis for fourth generation 

Age interval 

X 

No. 

enterin

g 

interva

l x 

Lx 

Factors responsible for dx 

DxF 

No. 

dying in 

age x 

Dx 

dx as 

% of 

lx 

100q

x 

 

Real 

mortali

ty 

100rx 

Survival 

rate 

Sx 

 

Eggs 500  Infertility, T. coccinellae, temperature and R.H. 75 15.00 15.00 0.85 

Eggs hatched 425  0.00 0.00 0.00 1.00 

First  

Instar 
425 T. coccinellae,  B. bassiana temp. and R.H. 89 20.94 17.80 0.79 

Second instar 336 T. coccinellae, B. bassiana, temp. and R.H. 52 15.48 10.40 0.85 

Third  

Instar 
284 T. coccinellae,  B. bassiana, temp. and R.H. 34 11.97 6.80 0.88 

Fourth instar 250 T. coccinellae,  B. bassiana, temp. and R.H. 19 7.60 3.80 0.92 

Pupae 231 T. coccinellae, temp. and R.H.  

15 

 

6.49 

 

3.00 

 

0.94 Emergence 216 

 Male 97 

Female 119 
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   Table 5: Life table of C. transversalis for fifth generation 

Age interval 

X 

No. 

enterin

g 

interva

l x 

Lx 

Factors responsible for dx 

DxF 

No. 

dying in 

age x 

Dx 

Dx as 

% of 

lx 

100q

x 

Real 

mortali

ty 

100rx 

Survival 

rate 

Sx 

Eggs 500 Infertility, T. coccinellae, temperature and R.H. 88 17.60 17.60 0.82 

Eggs hatched 412  0.00 0.00 0.00 1.00 

First instar 412 T. coccinellae,  B. bassiana temp. and R.H. 94 22.82 18.80 0.77 

Second instar 318 T. coccinellae, B. bassiana, temp. and R.H. 56 17.61 11.20 0.82 

Third instar 262 T. coccinellae,  B. bassiana, temp. and R.H. 33 12.60 6.60 0.87 

Fourth instar 229 T. coccinellae, B. bassiana, temp. and R.H. 28 12.23 5.60 0.88 

Pupae 

 
201 T. coccinellae, temp. and R.H. 

 

19 

 

9.45 

 

3.80 

 

0.91 

Emergence 182 

 Male 80 

Female 102 

 

 

 

 

 

TABLES FOR LIFE BUDGET  
 

    Table 1: Life budget of C. transversalis for first generation. 

 

Life stages 

 

Numbers 

 

Log Number 

 

k- value 

 

 

Eggs 

 

 

500 

 

2.6990 

 

0.0615 

 

First instar 

 

 

434 

 

2.6375 

 

0.0972 

 

Second instar 

 

 

347 

 

2.5403 

 

 

0.0661 

 

Third instar 

 

 

298 

 

2.4742 

 

0.0592 

 

Fourth instar 

 

 

260 

 

2.4150 

 

0.0240 

 

Pupae 

 

246 2.3909 0.0144 

 

Emergence 

 

238 2.3766  

                                                                                   Kappa = 0.3224            
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Table 2: Life budget of C. transversalis for second generation. 

 

Life stages 

 

Numbers 

 

Log Number 

 

k- value 

 

 

Eggs 

 

 

500 

 

2.6990 

 

0.0410 

 

First instar 

 

 

455 

 

2.6580 

 

0.0794 

 

Second instar 

 

 

379 

 

2.5786 

 

0.0459 

 

Third instar 

 

 

341 

 

2.5328 

 

0.0386 

 

Fourth instar 

 

 

312 

 

2.4942 

 

0.0156 

 

Pupae 

 

 

301 

 

2.4786 

 

0.0132 

 

Emergence 

 

 

292 

 

2.4654 

 

                                                                                  Kappa = 0.2336 

 

 

 

Table 3: Life budget of C. transversalis for third generation 

 

Life stages 

 

Numbers 

 

Log Number 

 

k- value 

 

 

Eggs 

 

 

500 

 

2.6990 

 

0.0535 

 

First instar 

 

 

442 

 

2.6454 

 

0.0891 

 

Second instar 

 

 

360 

 

2.5563 

 

0.0512 

 

Third instar 

 

 

320 

 

2.5051 

 

0.0458 

 

Fourth instar 

 

 

288 

 

2.4594 

 

0.0232 

 

Pupae 

 

 

273 

 

2.4362 

 

0.0179 

 

Emergence 

 

 

262 

 

2.4183 

 

                                                                                   Kappa = 0.2807 
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Table 4: Life budget of C. transversalis for fourth generation 

 

Life stages 

 

 

Numbers 

 

Log Number 

 

k- value 

 

Eggs 

 

 

500 

 

2.6990 

 

0.0706 

 

First instar 

 

 

425 

 

2.6284 

 

0.1020 

 

Second instar 

 

 

336 

 

2.5263 

 

0.0730 

 

Third instar 

 

 

284 

 

2.4533 

 

0.0554 

 

Fourth instar 

 

 

250 

 

2.3979 

 

0.0343 

 

Pupae 

 

 

231 

 

2.3636 

 

0.0292 

 

Emergence 

 

 

216 

 

2.3345 

 

                                                                                  Kappa = 0.3645 

     

 

 

Table 5: Life budget of C. transversalis for fifth generation 

 

Life stages 

 

Numbers Log Number k- value 

 

Eggs 

 

 

500 

 

2.6990 

 

0.0841 

 

 

First instar 

 

 

412 

 

2.6149 

 

0.1125 

 

Second instar 

 

 

318 

 

2.5024 

 

 

0.0841 

 

Third instar 

 

 

262 

 

2.4183 

 

0.0585 

 

Fourth instar 

 

 

229 

 

2.3598 

 

 

0.0566 

 

Pupae 

 

 

201 

 

2.3032 

 

0.0431 

 

Emergence 

 

 

182 

 

2.2601 

 

 

                                                                                Kappa = 0.4389 
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 Table 6: A comparison of the 100qx for the mortality factors operating within five  generations in C. transversalis 

 

Age  interval 
 

Generation 

I 

 

 

Generation 

II 

 

Generation 

III 

Generation 

lV 

 

Generation 

V 

 
Eggs 

First instar 

Second instar 

Third instar 
Fourth instar 

Pupae 

 

 
13.20% 

 

20.05% 
14.12% 

12.75% 

5.38% 
3.25% 

 
9.00% 

 

16.70% 
10.03% 

8.50% 

3.53% 
2.99% 

 
11.60% 

 

18.55% 
11.11% 

10.00% 

5.21% 
4.03% 

 
15.00% 

 

20.94% 
15.48% 

11.97% 

7.60% 
6.49% 

 
17.60% 

 

22.82% 
17.61% 

12.60% 

12.23% 
9.45% 

 

% overall mortality in first instar 

% overall mortality in second instar 

% overall mortality in third instar 

% overall mortality in fourth instar 

 

 

46.28% 

26.06% 

20.21% 

7.45% 

 

49.35% 

24.68% 

18.83% 

7.14% 

 

48.52% 

23.67% 

18.93% 

8.88% 

 

45.88% 

26.80% 

17.53% 

9.79% 

 

44.55% 

26.54% 

15.64% 

13.27% 

 

% overall mortality prior to adult 

stsge 
      

 

52.40% 

 

41.60% 

 

 

47.60% 

 

56.80% 

 

63.60% 

 

Sex  ratio  

 

.56 .58 .55 .55 .56 

 

Generation survival 

 

0.27 0.34 0.29 0.24 0.20 

 

 

Figure 1: Number of developmental stages of C. transversalis in different  

                generations 
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Figure 2: k-values of mortality of C. transversalis in different generations 

Results- 

The data presented in Tables- 1 to 5 and Figure-1 revealed the percentage mortality in different life 

stages of C. transversalis during five generations throughout the year. The mortality values of eggs in first, 

second, third, fourth and fifth generations were 13.20%, 9.00% 11.60%, 15.00% and 17.60%, respectively. 

Survival rate (Sx) was 0.87, 0.91, 0.88, 0.85 and 0.82 during five generations. Maximum mortality of eggs 

occurred in the fifth generation (17.60%). Maximum survival rate (0.91) was found in the second generation 

and minimum (0.82) in the fifth generation. 

The apparent larval mortalities (100qx) in the first larval stage were 20.05, 16.70, 18.55, 20.94 and 

22.82 percent in first, second, third, fourth and fifth generations, respectively. The real mortalities (100rx) 

were 17.40, 15.20, 16.40, 17.80 and 18.80 percent during five generations. The survival rates of first instar 

larvae were 0.80, 0.83, 0.81, 0.79 and .077 during first to fifth generations.  

The apparent mortality values in the second larval instar were 14.12, 10.03, 11.11, 15.48 and 17.61 

percent during first, second, third, fourth and fifth generations, respectively. The real mortalities were 9.80, 

7.60, 8.00, 10.40 and 11.20 percent during five generations. The survival rates were 0.86, 0.90, 0.89, 0.85 and 

0.82 during five generations.  

The apparent mortalities in third instar larvae were 12.75, 8.50, 10.00, 11.97 and 12.60 percent during 

first, second, third, fourth and fifth generations, respectively. The real mortalities were 7.60, 5.80, 6.40, 6.80 
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and 6.60 percent during five generations. The survival rates of third instar larvae were 0.87, 0.91, 0.90, 0.88 

and 0.87 during five generations.  

The apparent mortalities in the fourth larval instar were 5.38, 3.53, 5.21, 7.60 and 12.23 percent 

during first, second, third, fourth and fifth generations, respectively. The real mortalities of fourth instar 

larvae were 2.80, 2.20, 3.00, 3.80 and 5.60 percent during first, second, third, fourth and fifth generations, 

respectively. The survival rates were 0.95, 0.96, 0.95, 0.92 and 0.88 during first, second, third, fourth and 

fifth generations, respectively.  

The apparent pupal mortality in first, second, third, fourth and fifth generations were 3.25, 2.99, 4.03, 

6.49 and 9.45 percent, respectively. The real mortality values were 1.60, 1.80, 2.20, 3.00 and 3.80 percent 

during first, second, third, fourth and fifth generations, respectively. The survival rates of pupae were 0.97, 

0.97, 0.96, 0.94 and 0.91 during five generations. Thus, the pupal mortality was maximum in fifth generation 

and minimum in second generation. 

 The apparent mortality values of first instar larvae were highest during all the generations than those 

of second, third and fourth instar larvae. The maximum mortality during first instar larval stage occurred in 

fifth generation and minimum in second generation. This may be inferred that the real mortality values of 

different stages were always less than the apparent mortality values of all stages. Although the real mortality 

values were highest in first instar stage of all the generations but highest mortality among all the larval stages 

occurred in fifth generation. 

The data given in Tables-2 to 6 and Figure-2 displayed the life budget of C. transversalis and 

revealed the mortality values (k- values) of all the stages during five generations. The k- values for the eggs 

were 0.0615, 0.0410, 0.0535, 0.0706 and 0.0841 during five generations. The k- values for first instar larvae 

were 0.0972, 0.0794, 0.0891, 0.1020 and 0.1125, for second instar larvae were 0.0661, 0.0459, 0.0512, 

0.0730 and 0.0841 during first, second, third, fourth and fifth generations, respectively.  

The k- values for third larval instar were 0.0592, 0.0386, 0.0458, 0.0554 and 0.0585 and 0.0240, 

0.0156, 0.0232, 0.0343 and 0.0566 for fourth instar larvae during first, second, third, fourth and fifth 

generations, respectively. The k- values for the pupae were 0.0144, 0.0132, 0.0179, 0.0292 and 0.0431 during 

first, second, third, fourth and fifth generations, respectively.  

The results were also strengthened by the calculation of total mortality (Kappa value), which were 

0.3224, 0.2336, 0.2807, 0.3645, and 0.4389 during first, second, third, fourth and fifth generations, 

respectively. Thus, total mortality value was maximum in fifth generation and minimum in second 

generation. The mortality value (k) was maximum for first instar in all generations. 

The data presented in Table-32 displays the comparison of different mortality factors in the different 

stages of C. transversalis in the five generations. The overall percent mortality of first larval instar was 46.28, 

49.35, 48.52, 45.88 and 44.55 from first to fifth generations, respectively. The overall mortality percent of 

second instar larvae was 26.06%, 24.68%, 23.67%, 26.80% and 26.54% from first to fifth generations, 

respectively. The overall percent larval mortality in third larval instar was 20.21, 18.83, 18.93, 17.53 and 15.64 
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during first, second, third, fourth and fifth generations, respectively. The overall mortality in fourth larval instar 

was 7.45, 7.14, 8.88, 9.79 and 13.27 percent during the five generations.  

The percent values of overall mortality of C. transversalis prior to adult stage were 52.40, 41.60, 47.60, 

56.80 and 63.60 percent during first, second, third, fourth and fifth generations, respectively. Hence, mortality 

prior to adult stage was maximum in the fifth generation and minimum in second generation.   

The sex ratios (proportions of female in total survived emergence) varied very little between 

generations as the values were 0.56, 0.58, 0.55, 0.55 and 0.56 during first, second, third, fourth and fifth 

generations, respectively. The values of generation survival were 0.27, 0.34. 0.29, 0.24 and 0.20 during first, 

second, third, fourth and fifth generations, respectively. The generation survival was maximum (0.34) in the 

second generation. Thus, it could be inferred from the mortality factors that the second generation was the best 

generation followed by third, first, fourth and fifth generations.  

The results revealed that second generation was the best generation of C. transversalis, when they were 

reared in the laboratory for five generations, which was followed by third, first, fourth and fifth generations. The 

operating mortality factors might have reduced their population survival. The decreased emergence in these 

generations may be due to many mortality factors operating, viz. infertility, parasitism, abiotic factors, and 

change of food quality and lack of preferred aphids, A. gossypii and A. craccivora. This may be ascribed to the 

availability of preferred preys as A. gossypii, A. craccivora and L. erysimi. The change in season and suitable 

temperature may also be the possible reason for high survival and success of second generation, as temperature 

started decreasing from first generation to other successive generations.  

It is also clear from the results that the maximum mortality was found in the larval stage than egg and 

pupal stages. The larval stages of all five generations suffered greatly, as the mortality factors operating were 

maximum at this stage. The heavy mortality in the first larval instar during all the five generations revealed that 

first larval instar was most sensitive to the natural abiotic factors, viz. temperature and relative humidity and the 

biotic factors, such as parasitization by T. coccinellae and fungus, Beauveria bassiana and non-availability of 

suitable prey species.  

The pupal mortality was minimum in second generation and maximum in fifth generation. The causes 

of pupal mortality were unfavourable abiotic factors, such as, temperature and relative humidity and certain 

biotic factors, such as the parasitoid, T. coccinellae. The decreased percentage of larval and pupal mortality in 

second generation followed by third, first, fourth and fifth generations may be attributed to the availability of 

suitable prey species that increased the tolerance to unfavourable conditions, thus they become less susceptible 

to abiotic and biotic factors.  

The high generation survival in second generation revealed that the mortality factors operating in this 

generation were the minimum and this may be ascribed to the availability of preferred preys, favourable 

temperature, humidity and low level of parasitism. The low generation survival in fifth generation indicated that 

the operating mortality factors were the maximum in that generation. Thus, the life table studies on C. 
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transversalis suggests that this ladybeetle can be successfully reared in the laboratory and further utilized in the 

biological control of aphid pests of the economically important crops.    

The overall percent mortality prior to adult stage was lowest (41.60%) in second generation and 

highest (63.60%) in fifth generation. The generation survival was highest in second generation (0.34) 

followed by third (0.29), first (0.27), fourth (0.24) and fifth (0.20) generations. The major mortality factors 

operating in the larval stages were the non-availability of suitable prey species; unfavourable abiotic factors, 

such as, temperature and relative humidity and certain biotic factors, i.e. attack of parasitoid, T. coccinellae 

and fungus, B. bassiana. The causes of pupal mortality were unfavourable abiotic factors, such as, 

temperature and relative humidity and certain biotic factors, as parasitoid, T. coccinellae. Thus, it may be 

inferred that second generation was the best generation followed by third, first, fourth and fifth generations. 

Discussion- 

Owing to the fact wherein each individual's rate of development ranges, the Ladybird Beetle's survival rate, 

life expectancy, and reproductive value were discovered to have overlapped stages (Liu et al. 1997); this 

general occurrence is crucial to consider while assessing the life table. The findings also showed how 

important it is to accurately describe and interpret the survival rate, life expectancy, reproductive value, and 

fecundity when assessing life tables for both sexes and including stage difference. To estimate the potential 

rate of population growth, one must be familiar with the biological characteristics of coccinellids. These 

characteristics also allow us to calculate the likelihood that these predators would compete with one 

another and to calculate the success of an invading species (Lanzoni et al., 2004; Raak-van den Berg et al., 

2018). 

Hamalainen (1976) reared nine generations of C. septempunctata and ten generations of A. 

bipunctata and found that majority of females laid eggs in each generation. The average number of eggs 

per female and proportion of eggs that hatched and development time and mortality in larvae and pupae 

varied in different generations in both the beetles. The significant degeneration factor was increasing 

mortality in larvae and pupae and decreasing hatching rate of eggs in successive generation of A. 

bipunctata. Osawa (1992) studied life table of H. axyridis in relation of seasonal change in the aphid 

species and found that 31.16% of egg mortality was due to cannibalism. Mortality of fourth instar larvae 

was 93.33% that was drastically higher than other life stages. The oviposition synchronized with the 

change in the aphid species. Drayer et al. (1997) studied the influence of temperature on the life table of 

ladybeetle, H. notata. Two cohorts of strains, one feeding on P. manihoti and other feeding on 

Phenococcus herreni were studied at different temperatures between 150C and 340C. The slight difference 

in the survivorship and development time was noticed at the same temperature between the two strains.  

Katsoyannos et al. (1997) studied four complete and fifth partial generation of C. septempunctata 

for two years and found that only adults of first generation reproduced well in both the years. Second, third, 

and fourth generations reproduced partly in the following year. Fifth generation adults did not reproduce. 

(Obrycki et al, 1997) studied the partial life table of C. maculata and C. septempunctata and found that 
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highest mortality occurred in first larval instars and the low survival rate caused by the other predatory 

arthropods and abiotic factors. 

Few other workers investigated the life tables of various coccinellids, such as, O. v-nigrum (Chazeau 

et al., 1991), Coelophora mulsanti, (Sallee and Chazeau, 1985), C. sexmaculata (Hussein and Hassanjaya, 1994). 

Thus, review of literature revealed that most of the work pertaining to life table studies was made on other 

coccinellids and investigations for the same are yet not made on C. transversalis.  

The mortality factors in the egg stage were the infertility of eggs, attack of parasitoid, T. coccinellae and abiotic 

factors as unfavourable temperature and humidity. At very low and very high temperatures, the eggs failed to 

hatch. The infertility of eggs may be ascribed to the parthenogenetically laid eggs, as parthenogenetic eggs did 

not hatch (Kapur, 1942 and Bagal and Trehan, 1945). The inbreeding also effects the viability of the eggs 

(Morjan et al. (1999).  The soft body of the larvae also makes them vulnerable to abiotic and biotic factors 

(Puttarudriah and Basavanna, 1953 and Schaefer and Semyanov, 1992).  

 

Kapur (1942) studied the parasites of A. variegata, B. suturalis and S. quadrillum. Hylopterus 

flamineous was the parasite of last two instars of A. variegata and B. suturalis, but Parachrysocharis sp. 

parasitized the pupal stage of A. variegata. S. quadrillum was parasitized by Homalotylus terminalis, H. 

terminalis californicus and Homalotylus sp. and Pachyneuron sp. Puttarudriah and Basavanna (1953) 

investigated the parasites of C. septempunctata and C. transversalis and noticed that Tetrastichus sp., a 

eulophids parasite, attacked the larvae of both the ladybeetles. Lipa et al. (1975) found that C. 

septempunctata was heavily parasitized by P. coccinellae and fungus, Beaveria bassiana. The field 

mortality was recorded 20%. Hodek (1977) observed parasites from C. septempunctata and reported 

Perilitus coccinellae from the active stages and pupal stages of the ladybeetle. Kharsun and Vinokurov 

(1977) studied certain nematode species parasitizing the individuals of Coccinellidae and procured a list of 

nematodes with their brief descriptions.  

Obrycki and Tauber (1978) reported P. coccinellae as a parasite of coccinellid, C. maculata. 

Ceryngier et al. (1992) found that  P. coccinellae affected the activity of testicular follicles of male C. 

septempunctata and decreased the intensity of female beetle. Schaefer and Semyanov (1992) generated a 

list of parasites attacking C. septempunctata and reported that sixteen species of parasitoids (14 

hymenopterans from 6 families, 2 dipterans from 2 families and 2 ectoparasitic mites) parasitized it. James 

and Lighthart (1994) found that the two strains of fungus B.  bassiana caused 75-95% mortality in H. 

convergens. Okuda et al. (1995) found that the parasite, P. coccinellae (=Dinocampus coccinellae) 

effected the larval, pupal and adult stages by terminating the development. Triltshit (1996) found the 

parasites, P. coccinellae (33 and 12.5%), Phalacrotophora fasciata (4.9 and 20.20%), Oomyzus scaposus 

and Tetrastichus (0.9 and 1.4 %) to be present on C. septempunctata. Zhang et al. (1996) found that the 

larvae of Allothrombium triticium are ectoparasite on the pupae and adults of C. septempunctata. Majerus 

(1997) found that C. septempunctata, C. undecimpunctata, and H. quadripunctata were heavily parasitized 

by D. coccinellae and the percent of parasitization were 22.1, 19.4, 17.4%, respectively.  
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Geoghegan et al. (1997 and 1998) reported that the parasitoidD. coccinellae effected the larval, 

pupal and adult stages of C. septempunctata. Haseeb and Murad (1998) noticed that the pathogenic fungus, 

B. bassiana attacked certain coccinellids. James et al. (1998) found that H. convergens attacked by B. 

bassiana. Omkar and Bind (2000) reported a pteromalid parasite, Pachyneuron sp. and an eulophid 

parasite, Tetrastichus sp parasites in C. sexmaculata. The first larval instar was mainly parasitized by 

Pachyneuron sp. and rests of the larval instars were parasitized by Tetrastichus sp. They also suggested 

that mortality was the maximum in the first larval instar, which was more prone to the parasitism 

A few other workers investigated the parasites of few coccinellids, such as, T. coccinellae on C. 

undecimpunctata (Karaman et al., 1996) and P. coccinellae on C. septempunctata (Cartwright et al. (1982), 

O. scaposus, Phalacrotophora sp., and H. flaminius on   C. septempunctata (Won, et al., 1996, Gregory et 

al., 1998), B. bassiana on all embryonic stages of the lady beetles (Thalji, 1997), P. philaxyridis on A. 

bipunctata (Disney, 1997), B. bassiana and Paecilomyces fumosoroseus on Serangium parcesetosum 

(Poprawski et al., 1998), P. coccinellae on C. maculata (Wright and Liang, 1982).  
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