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Life table of Stethorus punctillum Weise
(Coleoptera, Coccinellidae) at different temperatures

Erdal SEKEROGLU* - Abdurrahman YIGIT**

Summary

Life tables of Stethorus punctillum were constructed at three different tempera-
tures; 20, 25 and 30°C with 70+£10 % R.H.

Survival of the females (1,) was longer at 20°C, but mortality rate increased rapidly
as temperature increased to 30°C. The age-spesific fecundity rates, my, reached a peak and
declined rapidly at 30°C. The peak value of m, was lower at lower temperatures.

The net reproduction rate (Rd))' the mean generation ‘time (T ), and intrinsic rate of
increase (my) at 20, 25 and 30°C were 228.0, 50.6, 0.107; 211.7, 31.9, 0.168; and
183.6, 22.9,’and 0.227, respectively.

Introduction

Stethorus punctillum Weise was reported to be one of the predators
responsible for the decline of tetranychid mite populations to low levels in many parts
_of the world (Bodenheimer, 1951; B6hm, 1960; Plaut, 1965; Putman and Herne, 1966;
Chakurov, 1968; Gambaro, 1974; Mori and Vianello, 1979; Pasqualini, 1980).

S.punctillum was found in association with Hawthorn spider mite,
Tetranychus viennensis Zacher, (Acarina, Tetranychidae) an important pest
infesting apple, in apple growing areas of Turkey (Goksu, 1968; Toros, 1974; Yigit and
Uygun, 1982; Aykag et al., 1983). Laboratory work by Yigit (1989) demonstrated the
biology and feeding capacity of 8. punctillum. :

Here we present the reproductive ability of S.punctillum through life tables
constructed at different temperatures.
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Material and Methods
Insectary procedures

Tetranychus cinnabarinus Bosid. (Acarina, Tetranychidae) colonized in the
laboratory for several generations on bean plants was used as a prey.

The stock culture of S. punctillum was started with adult females obtained
from apple orchards in the vicinity of Pozaant1, Adana. The beetles were maintained in
the laboratory in a glass jar of 1 liter with a screen top. They were provided with an
abundant supply of all stages of T. cinnabarinus brushed off from bean leaves into
the jar through glass funnel as described by Walters (1974). )

Both cultures of prey and predators were kept at 25+1°C and 70+10 % R.H. under

‘normal day light conditions.

Experimental procedures

Experiments were conducted on apple leaf surface covered with 2.2x1.8 cm round
plexiglass cells one end of which sealed with organdy. Adult S. punctillum females
were placed individually on apple leaf containing excess amount of mixed stages of
T.cinnabarinus and confined with the cells open end of which placed down for 24
hours. The females were then removed, as well as all but one egg per cell. The eggs were
observed twice a day, and after hatching first instar larvae were transferred to cell
enclosures individually. The developing immature beetles were always provided with an
abundance of prey by being transferred, when necessary, to cells on another leaf well
infested with T. cinnabarinus.

The newly emerged female adults were transferred to individual cells containing an
abundance of food for a day or so. Each of these was then exposed to a mature male.
After 24 h, and when mating had been observed, the females were transferred daily to new
cell enclosures described above until their death. The eggs in the vacated cells were
reared to the adult stage to obtain female offspring for construction of the life table.

~ Above described procedure repeated at 20, 25, and 30°C temperatures and 7010 % R.H.

Life tables’

Life tables were constructed according to the method of Birch (1948) as given in
Howe (1953) and Watson (1964). From the data in the life table, the intrinsic rate of
increase was calculated using the formula

eTm* . 1ymy =1 . ,
where e is the base of natural logarithms, x is the age of 1nd1v1duals in days, 14 is

the number of individuals alive atage x as a proportion of one, and my is the number of
female offspring produced per female in the age interval x.

The net reproduction rate (Ry) was calculated as the sum of the respective 1ymy
columns in the life table. The mean generauon time (Tg) was. then calculated front the
formula
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Results and Discussion

The age-specific survival rate of females, 1y, and age-specific fecundity rates, my,
are given in Fig. 1. The survival of females at 200C was longer than that of obtained at
25 and 30°C, and became shorter with increase in temperature. Age-specific fecundity
rate of S.punctillum reached a peak and declined rapidly at 309C. There occurred no
distrinct peak of my at 20°C, and production of offsprings was distributed over a longer
- time period. The shape of m, curve at 250C was similar to that of 30°C but with low-
er peak value and rather slow decline (Fig 1).

7 ¢
6t
o~y 5 I
4t
3 e
<~ 27 -
=1}
5
|'1] 7 (S
11.0 =
< 6 =
« 5 108 ~
Do w
E 4 {06 %
Q 31 [ 4
2 104
o 2 <
[13] ] "0.2 Z
u 2 ] M i ;
O
— 2
w7 1.0 @
o6
10.8
%5 |
10.6
w 4
<3 10.4
o .
10.2
!
1 P 1 I 1
100 150 200
DAYS
Figure 1. Adult survival (1,) and age-specific fecundity rate (m, ) of Stethorus
punctillum.

195



The population growth statistics of S.punctillum at three different temperatures
are given in Table 1. The R, value, which is the number of female offspring per female
produced during the life span, was 228.0, 211.7, and 183.6; and the mean generation
time (T,) was 50.6, 31.9, and 22.9 days at 20, 25, and 30°C temperatures, respectively.
The highest intrinsic rate of increase (0.227) was obtained at 30°C. The ryy, values for
20 and 25°C were 0.107 and 0.168, respectively (Table 1),

Table 1. The population growth statistics of §. punctillum at three different tempera-

tures
oCc Ro : T, . I'm
(female/female) ' (days) (female/female/day)
20 228.0 50.6 0.107
25 211.7 31.9 0.168
30 183.6 22.9 0.227

Life table studies of two other Stethorus species, S.madecaessus Chazeau and
S. picipes, by Gutierrez and Chazeau (1972) and Tanigoshi and McMurtry (1977) un-
der physical conditions similar to those of this study, produced intrinsic rates of increase
of 0.137 and 0.121, respectively. The net reproduction rate (R) and mean, generation
time (Ty) were 51.57 and 28.8 for S. madecassus and 103.26 and 38.3 for
S.picipes, respectively. S. punctillum had higher R, and 1y, values from those of
S. madécasus and S.picipes at 25 and 30°C in this study. However, a direct com-
parison of these various parameters for different species may be misleading, especially
when considering natural predator-prey interactions in a changing environment (Laing
and Huffaker, 1969).

Ozet

Stethorus punctillum Weise(Coleoptera, Coccinellidae)'un farkls
sicakhklarda yagsam cizelgesi

Stethorus punectillum'un yasam cizelgesi 20, 25 ve 30°C sicakliklarda ve %
70+10 orantili nemde olusturulmustur,

Yagam efrileri (1) incelendiginde, disi bireylerin 20°C'da daha uzun yasadiklan, an-
cak sicakhgm 30°C'a §1kmas1yla Sliim oranlarmin hizla artnfy goriilmiigtiiv, Digi bagina
birakilan giintitk digi yavru sayist (my) 30°C'da kisa zamanda tepe noktasma ulagtiktan
sonra ani bir dﬁ§ﬂ§ gostermistir. Diger sicakliklarda m, deferi daha az ‘olmustur.

S. punctzllumun 20, 25 ve 30°C smakhklardakx net tireme giict (R,), ortalama
dbsl stresi (T,) ve kahtsal treme yetenegi (rm) sirasiyla, 28.0, 50.6, 0.107; 211 7, 319,
0.168; ve 183.6, 22.9, 0.227 olmustur,
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