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ABSTRACT

Duration of copulation in Drosophila melanogaster is
a genetically controlled character with a quite low herit-
ability value. Selection for such character was effective
for the high direction only, during selection progress for
10 successive generations. No selection response was obser-—
ved for low direction. The relation, between duration of
copulation and mating speed was obviously noticed in which
the extreme selected parents for low direction exhibited
faster mating speed than the high line. Also the sperms of
males from the low line were more efficient in producing

fertilized eggs and progeny than both high and control
lines.

INTRODUCTION

Invertibrate behaviour genetics is currently a very stimulating
field with organisms and behaviours being offered as models for what
goes on in higher animals (Hay, 1985). The behaviour most widly
studied has been mating behaviour where Drosophila melanogaster and

many related species show a complex but consistant pattern. Most of

the behaviour traits are polygenic characters.

The response to selection for any quantitative trait depends
mainly on the heritability of the trait and selection differential.
Selection differential is dependent on the proportion of the popu-
lation selected and the standard deviation of the trait. PR

i

Artificial directional selection has béen successful for several
behavioural traits, for example defection scores in rats (Broadhurst,
1960), geotaxis (Hirch, 1962; Dobzhansky and Spassky, 1962), mating
speed (Manning, 1961, 1963) and duration of copulation (Mac Bean and
Parsons, 1967; Ehrman and Parsons, 1981) in Drosophile. Mac bean
and Parsons (1967) found that duration of copulation in Drosophila
melanogaster was almost entirely male determined.
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The selection for a behaviour trait in relation to other traits
is very interesting. Creus and Marcos (1980) showed that there is
a negative and significant regressicn in the relationship between
mating speed and duration of copulation in D. melanogaster. Hay
(1980) found that the selection for learning in D. melanogaster did
not influence other behaviour traits and vice versa. Tully (1983)
found that comparison of 10 different strains in olfactory learning

task and in a visual learning task showed no relationship.

The main objective of the present investigation was to study
the effect of response to artificial selection for duration of copu-

lation as primary character on mating speed and some fitness compo-

nents as Secondary ones.

MATERTALS AND METHODS

The initial foundation population:

The natural population of D. melanogaster used in this experi-
ment was collected from Sidi Bishr region in Alexandria, Egypt. The

population was maintained.by mass mating under an optimal feeding
conditions at 25°C.

Selection procedure:

The experimental testing procedure followed Parsons (1964) and

Mac Bean and Parsons (1967).  Pairs of virgin flies aged about seven
days were put together in vials without etherization and observed

for 60 minutes. Pairs not mating within 60 minutes were recorded as
unmated. Mating speed, which is the time until mating commences,

and duration of copulation, which is the period between the time when
the genitalia are first observed to lock until they disengage, were
recorded in minutes. In the first generation the high and low lines
were set up by selecting ten pairs from the base population with

high and low duration of copulation out of 75 copulations. Control
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line was set up choosing 20 pairs or more at random from the base
population. In subsequent generations not less than 70 pairs of
flies per line were tested. For each generation mating speed was
recorded beside duration of copulation for all mated pairs. Selec-

tion procedure was carried out for ten sucessive generations.

At the tenth generation of selection, {daily average egg pro-
duction per female for 15 successive days ;nd the percentage of
emergence were estimated for the two selected lines and the un-
selected control. These two estimates were calculated from 15
females accompanied by 15 males during the full period of estimation.
To study the effect of duration of copulation on the efficiency of
the sperms of the males, series of 5 mated females reprnsenting the
two extreems for the two selected lines and also for the control
were transferred without males to % pint milk bottles immediatly
after mating. They were transferred daily until no progeny was

observed. The total number of progeny was counted per female.

RESULTS AND DISCUSSION

-The mean duration of copulation for the low and high lines over
10 generations of selection and the control line are shown in Figure
1. The divergence between the two selected lines during selection
progress is shown in Figure-2, It is interesting to note that the . __
mean value for the base population is about 15 minutes compared with
25 minutes for the population which was uéed by Mac Mean and Parsons
(1967). This could be an evidence for the genetic control of this
trait in D. melanogaster. Hildreth (1962) found differen-
ces between Strains and Hosgood and Parsons (1965) found differences
between strains derived from single inseminated female taken from
natural population. Figure 1, clearly showed that the response to
selection was not observed either for the high or low direction till
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the fourth generation, the two lines tluctuated around the contrnl
level. After which the high line showed gradual response till the
end of selection procedure. On the contrary, the low line did not
show any significant deviation from the control level for all
generations. This asymmetrical response to selection in favour of
one direction against the other has been discussed in details by
Falconer (1983). The probable reason for this asymmetry may be due
to that long copulation is not the fittest genotype in nature. So
the frequencies for the genes supporting long copulation have low

frequencies. This leads to a rapid response to selection.

The realized heritability for the high direction based on the
ratio between response to selection to cumulative selection differn-
tial for the average of the last 6 generations was about 18% (Table
1). Mac Bean and Parsons (1967) reached the same results on the
value of heritability based on inbred strains and their hybrids.
Their heritability estimates for such character ranged between 157
to 20%.

The effect of changing duration of copulation by selection on
mating speed was previously shown by Mac Bean and Parsons (1967)
based on the percentage mating within a 50 minute observation period
in high, low and control lines. They concluded that there was no
association between selection progress for duration of copulation
and the percentage mating. Also they fgund that the percantage of
mating was normally high in all lines. These results were also
obtained in the present experiments in which the total averages of
percentage mating within 60 minutes for. the ten generations were
82.28, 85.63 and 81.78 for high, low and control lines respectively.
In spite of these results, there was somhow positive correlation
between duration of copulation and mating speed within the period

of observation. Figure 3, showed that percentage mating within the
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Table 1t Selection response, woumulative selection differential and

realized heritability for the high selected line.

Generation Deviation from Cumulative sel. Realized
control ; differential heritability
5 3.41 { 13.59 0.25
3 3.11 ‘ 17.08 0.18
7 3.67 24.05 0.15
8 4,22 29.55 0.14
9 6.62 " 34.56 0.19
10 6.92 42.32 0.16
Average 0.18

Table 2: Average mating speed in minutes for low end high ten extreme

gelected parents along selection procedure.

Gereration Low High
1 6.12+1.79 2C.2946.83
2 31.11+10.18 42.86+9.37
3 8.46%+ 1.49 21.304+6.94
4 5.51% 0.46 63.25+10.38
5 9.964 2.26 .37.8645.77
6 14.40+ 3.03 35.2246.66
7 32.72¢ 7.90 67.77+9.11
8 24.88t T.48 41.05+7.26
9 13.183 3.86 51.19410.22
10 14,784 5.67 19.89+3.85

Average 16.114+ 3.16 43,074+7.52
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first 10 minutes of observation was higher for the low line than the
control or high lines for most generations except for generation
eight. This might be due to environmental effect on this generation.
These results showed that the low line might be faster than the high
line based on the percentage of mating during Lhis restricted period
of time. Another result may support our pr%vious conclusion in which
the mating speed for the extreme 10 parents?selected for the low for
every generation was faster in the average than the high extreme
parents (Table 2). The total average for m&ting speed along selec-
tion procedure was 16.11 * 3.16 and 43.07 % 7.52 minutes of low and
high selected parents, respectively. In agreement with these results,
Spiess (1968) found the same trend in D. pseudoobscura. While, in
contrast Creus and Marcoss (1980) stated that the flies taking a long
time to mate have a shorter duration of cop&lation.

At the tenth generation of selection, aaily average egg produc-
tion per female during 15 successive days after mating (7 days old
females) was estimated (Figure 4). The total average egg production
per female per day and also the percentage of emergence are shown in
Jable (3). Data obtained clearly indicate that there were no signi-
ficant differences between high and low selected lines for both
estimates. The control line significantly exceeded the two selected

lines. This may be due to inbreeding effect on the selected lines.

|

Figure 5, shows the average of adults emerged per day per female
and Table 4, shows the total average of aduIts emerged per female.
Females from each line were separated direcily from males after mat-
ing. Data obtained clearly indicate that the low line was higher
than control and high lines in such character. The control line was
intermediate between the two selected lines. These results indicate
that the sperms of males of low line were more efficient to produce

fertilized eggs than the males of control and high lines. In spite
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Table 3:

Lines

control
High

Low

Table 4:

Lines

Control
Long

Short

El-Wakil and Hamza: Selection for ......

Daily saverage egg production per female snd percentage of
emergence for the two selected lines and the unselected

control.

Egg production/ %7 emergence
female /day

59.1+4.79 80.28+3.16
53.3+3.89 60.17+5.59
50.9+4.34 65.71+4,17

Total average of adults emerged per separated female from

meles after mating for high, low and control lines.

Mean duration of NO. of adults
copulation in min- emerged/female
utes
13.95% 0.54 139.11
20.21% 0.68 100.09
13.21*0.89 . 204.27
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and control lines
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of the absence of selection response for the low line, this line
unexpectedly exceeded the control in such character. This means
that the selection procedure itself added cumulative genes which
might support the efficiency of male sperms. The same trend was
noticed by Mac Bean and Parsons (1967) by using interruption of
the mating technique after copulation.
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