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ABSTRACT

A directional selection experiment for fast and slow
mating speed in D. melanogaster was carried out for 10
successive generations. The response to selection rapidly
produced fast and slow selected lines. The reciprocal
mating between the two selected lines indicated that such
trait may be female-dependent. Duration of copulation for
the two selected lines and the control along the selection
procedure showed that control lines were the shortest for
duration of copulation. Twenty five day old flies exhibited
slow specd compared with 7 days old flies for the fast line
in the eighth generation. At the tentii generation of selec-
tion, the daily average egg production per female and
percentage of emergence were estimated. The control line
exceeded the two selected lines for both traits.

]

INTRODUCTION

Sexual behaviour in Drosophila species has been studied by
many investigators. Parsons (1974) concluded that male mating

behav?our is a very important component of fitness at least in

Drosoéhila pseudoobscura, D. pavani and prkbably in D. melanogaster.
Brncié and Koref Santibanez (1963, 1964) found that the frequency
of helerokaryotypes for chromosomal inversions was significantly
higher among males that courted and/or mated during the first few

m1nutes of being placed with the females in D. pavani.

It is well known that sexual behav1our in Drosoghlla species
such as mating speed and dulation of copulat1on can be bons1dered
as quantitative traits (Manning, 1961; Maq Bean and Parsons, 1967;
Ehrman and Parson, 1981 and El-Wakil and ﬂamza, 1988). These traits
are under genetic control and can be studied by using biometrical
methods and selection experiments. Manning (1961); selected for
fast and slow mating speed. An approximate realized heritability
of.30: was computed from the rate at which the selection lines

diverged during the first few generations. In an other selection
4 .
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expefiment for such trait, Spiess and Stankevych (1973), concluded
that it was not accurate to compute the value of realized herit-
ability based on response to selection to cumulated selection
differential.

The aim of the present investigation is to study the responsc
to selection for mating speed as a proposed method to identify the
relative importance of males and females in such traits, using
reciprocal mating between selected lines. Also to study the effect
of response to selection on duration of copulation and some fitness

components.

MATERIALS AND METHODS

The natural population of D. melanogaster used in this experi-
ment was collected from Alexandria Governorate. The population was

maintained by mass mating under an optimum feeding conditions at
" 25%C, .

E&perimental procedure: Pairs of virgin flies aged about 7
days were put together in vials (one pair per vial) without etheri-
zation and observed for 60 minutes. Mating speed, the time until
mating commences, and duration of copulation, the period between
the time when'the genitalia are-first.observed to lock until they
disengage, were recorded in minutes. Both fast and élow iines’in
mating speed were set up by selecting ten pairs from the base :
population for each line. The fast line started with.ten'pairs
mated during the shortest period of time. The slow line was set up
by randomly selecting ten pairs from the group of pairs not mated
during the period of observation. Tovinsure fertility of the
selected parents for the slow line, the grooves of larvae were
observed in their vials. Contrel line was sebt up by choosing 20

paris or more, at random, from the basc population. In subsequent
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generations not less than 70 pairs of flies per line were tested.
For each generation, duration of copulation was reccorded for all
mated pairs. Selection was carried out for ten successive genera-
tions. In the 7th and 10th generations of selection, reciprocal
matings between fast and slow lines were carried out to identify

whether this trait is male-or female-depenent.

The effect of age on mating speed was estimated at the 8th
generation of selection. Random samples from the two selected
lines and alsc from the unselected control were taken up and aged
for 25 days after which the aged pairs were tested. In the 10th
generation daily average egg production per female, for 15 succe-
ssive éays. and the percentage of emergence were estimated for the
two selected lines and the unselected control.

RESULTS AND DISCUSSION

Figure 1, represents the relative frequency distribution
(percentage) of mating during successive 10 minute intervals, i.e.
A= lgi, B = 2nd, C = 3rd, D = 4th, E = 5th and F = 6th. G represents
the peicentage of unmated pairs during the' time of observation. Data
indicaled that the distribution of such frequency for the control
line s@oued. on average, the most frequent mated pairs in two
categq}ies: The first was during:the 1st 20 mihutes of ‘observation,
i.e. A and B intervals, while the second was during more than one
hour, i.e. G interval, for the ten generations. The total average
for A and B intervals was 30.14 while it was 25.24 for the G inter-
val, On the other hand, selection for such trait rapidly.produced
fast and slow lines. The response to selection for fast and slow
mating speed immediately changed the frequency of different inter-
vals of time in two different ways. Regarding the effect of selec-
tion in the generations tested, in F, selection it is obviously
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for the two selected lines and their respective control.
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c1;at'that the percentage of mated pairs for fast line during A
inteﬁal significantly exceeded the same interval of the control,
i.e. 71Z and 367 for the fast and control lines respectively. During
selection progress, the percentage of A interval for the fast line
was quite remarkable, while the percentage of G interval for such
line was very small. So that the fast line mated mainly during the
Ist twenty ming%e of'observation.

Ld & ’:_,3‘ :
7 ¢ LW ;
= “With resﬁct’;vp';he slow line, the response to selection was
observed from the first generation, but les$ than the degree of
response for the fast line. From the fifth|generation, slow line

began to diverge significantly from the unselected control, where

“the percentage of G interval started to be the greatest class in

the relative frequency distribution. This trend of increasing for
SI‘I:h interval was maintained till the end of seieciion procedure,
vi'gere it reached 83%. Figures 2 give more evidence about

the immediate response to selection from F;' generation till the end
of selection procedure. This Figure was gbased on the comulative
relative frequency distribution of mated pairs during the first 25
-ﬁmtes of observation. Divergence be}:weeri the two selected lines
and the control was clearly observed from t‘;he F1 generation and
gradually increased through s and F;. However the highest value
for such divergence was noticed clearly in Fo, in which not more
than 10Z of observed mated pairs for the slow line mated during the
first 25 minutes. On the other hand, it was about 627 and 89% for
the control and fast lines respectively. The control line was
ﬁ:e:‘diate between the two selected lines for all generations of
sélection.

From these results we can assume that, the response to selec-

"tion took place imeiliately for the fast line, and over a short

number of genmerations for the slow line. These results agree with
fi.ndings by Manning (1961), in which he stated that, the response to
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selection for mating speed in D. melanogaséer rapidly produced fast
and slow lines. Spiess and Stankevvch (1973) suggested that the
reason for such rapid response on the basis that mating speed may
be controlled by a small number of loci or that whole chromosomes
were segregating for plus and minus controi alleles. Manning,(1961)
estimated a realized heritability for suchtrait (based on the
divergence between fast and slow lines dur%ng the first few gene-
ration) to be about 0.30. j

i

- With respect to the reciprocal mating between fast and slow
lines which were carried out at the 7th. and 10th. generations of
sele?tion (Figure 2), results indicate clearly that the out-
come of these matings was slower than the épeed of the fast and
contfol lines. This may be due to incompatability between males and
fe-aies for the two different selected lines. In spite of this
phenomenon, mating speed may be consideredfa female-dependent
character, in which the fast female when m%ted with a slow male, the
mating speed was faster than the reciprocall mating. Figure (2)
agree with such an assumption in which the divergence between
reciprocal mating in F;, was more than in ?7. The mating of fast
females with slow males stick more to the control level in Fygthan
in F7 and the reciprocal mating diverged significantly towards the
slow line. So females were more affected by selection than males.
These findings are in disagreement with results obtained by Manning,
(1963) in D. melanogaéter, who found that, both sexes were affected
by selection for mating speed.

%Figute (3), illustrates the duration of copulation for fast
and slow selected lines as deviations from the control level during
the ;uccessive generations selection. It is clear that the two
selected lines had longer time for such trait than the control for

most generations. The total averages for duration of copulation
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along the ten generations of selection were, 12.42 + 0.71, 13.98 *
0.63 and 15.74 * 0.87 minutes for controlffast and slow lines
respectively. These results indicate that, the slow line had long-
est time for such trait. This may be due to the effect of artific-
ial selection which works in opposite direction to natural selection
(Falconer, 1983). Natural selection supports short period of dura-
tion of copulation as well as other {iiness components (El-Wakil
and HaTza, under publication).

Figure 4 shows the mating speed for selected lines and control

for 7 and 25 day old flies at the 8th generation of selection.

The data indicate that the fast line was more affected with
age than the two slow and control lines, in which the 25 day-old
flies for the fast line reached the same level of the slow line.
Such iphibition for mating speed in the fast line can be due to
:vp_-ain reasons: a) The inbreedingﬂéffe@t,regulting_frpm seleciton
proced&re. b) and/or the explanéfion suggested by Manning (1966,
31967) Y¥ho concludes that virgin females i

days, but after the 1st week of adult life, an increasing propertion

emain receptive for many

hecomes unreceptive. This conclusion may support our assumption
that such trait could be female dependent. On the other hand, the
ineffectiveness of age on mating speed for control line may be due
o the outbreeding system used to maintain the control line during
selection proéedute. With respect to the slow line it can be stated
that this line reached its observed behaviour as a result of arti—

ficial selection and that age had no much effect on decreasing speed.

With respect to the effect of age on duration of copulation,
the results obtained (Table 1) indicate that the old flies for the
two diiferent lines had longer time to copulate than the younger
ones. %It is well known that the old flies loose the optimum fitness
with age.

t
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Table 1. Effect of age on duration of dopulation averages

for fast, slow and control lines.

Lines T days old 25 days old
Control 13.2240.41 i 16.2640.82
Fast 16.9140.50 || 21.91+2.44

Table 2. Daily average egg production per femsle and percen-

tage of emergence for the two selected lines and

the unselected control.

= egg nroduction i % of
Lines per fenale per day of emergence
Control 59.1+4.79 80.28+3.16
Fast 49030‘!:4062 62.5%6.64
Slow 52.00+3.35 62,00+3.19
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Average egg production per female per day during 15 successive
days after mating (7 day old females) was estimated, (Figure 5).
The daily average egg production per female and the percentage of
emergence are shown in Table 2. Data obtained clearly indicate
that there were no significant differences between fast and slow
selected lines for both estimates. The control line significantly
exceeded the two selected lines. This may be due to the inbreeding

effect on the selected lines.
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