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Lights and odors tend to elicit an automatic, stereotyped approach response highly resistent
to modification. Noxious stimuli (e.g., shock, shaking, sudden movements, sudden strong light)
inevitably elicit immediate, and apparently disruptive, flight (escape) responses. We, there-
fore, allowed the fly to progress from one trial to the next with a minimum of disruption and
experimenter interference. Our "reinforcer'" for the negative geotaxic strain, the opportunity
to ascend a vertical tube, led to the next choice point. At the choice point the presence or
absence of paper served as a substrate discriminative cue.

At each of 30 horizontal T-choice points, a correct response was recorded if the fly did
not reach the end of the cul-de-sac arm and continued up the vertical alley at the end of the
correct arm of the T. An incorrect response was recorded if the fly touched the end cap of
the cul-de-sac. Learning was observed in individual flies as an increase in number of cor-
rect responses over the 30 choice points. Convincing evidence was noted when the consistent
discriminative cue at the first 15 choice points (consistent presence or absence of paper in
the arm leading to the next vertical alley) was reversed for the second 15 choice points.

Many "incorrect' responses were noted as choice points 16-18 where the previously correct
discriminative cue now led to the cul-de-sac.

Using this paradigm and apparatus we are currently attempting to selectively breed for
a behavior change over trials--learning.

Reference: Platt, S.A., M, Holliday and 0.W. Drudge 1980, J. Exp. Psych: Anim. Beh.
Proc. 6(4):in press.

Polivanov, §. Catholic University of We reported recently (Polivanov et al. 1980)

America, Washington, D.C. Possibly that 12631 males of D. melanogaster stimulate
non-Mendelian factor for stimulation egg deposition by 1263i/M-5 females to a

of egg deposition. greater extent than M-5 males. The original

mutant lozenge male was crossed to M-5 females

approximately six years before our experiment
began and since that time the lozenge mutant was maintained on M~5 background. Consequently,
it is reasonable to assume that the genetic background of the lozenge and M-5 males was
largely equalized, and that M-5 and 1z males differed, on the average, from each other only
in the X chromosomes. If this is so, then the genetic factor responsible for the increase
in egg deposition should be associated with the X chromosomes, containing the mutant lozenge63i.
In our experiment populations were started with 1z/M-5 females and with either lozenge or M-5
males. All populations were started with 100 pairs of flies and were maintained for one gen-
eration. Apparently overproduction of eggs in the lozenge-fathered populations led to over-
crowding and extremely high larvae mortality. As a result of that, the average size of lozenge-
fathered F| populations was 529, while that of the M-5 fathered ones was 1041. Checking my
old records, I found that I performed a similar experiment in the past but that experiment was
initiated for a completely different purpose (Polivanov, unpub.). In that experiment 8 popu-
lations were also started with 100 1z/M-5 females and with 100 either ‘lozenge or M-5 males.
In four of these populations the flies were derived from one subpopulation, while in the other
four they were derived from the other subpopulation. These subpopulations were isolated from
each other for approximately 12 generations. The total number of adult flies in the Fj of
the eight experimental populations was as follows:

If the sizes of these popula-

Populations derived Populations derived | tions reflect the stimulating ef-
from subpopulation 1 from subpopulation 2 fect of the males, it could be said
Pop. # Total # of flies Pop. # Total # of flies ;Eg;o;ﬂlzzioﬁoguiﬁziznwigr:vzifgng
lz-fathered lz-fathered ence in the stimulating effects of
1 821 5 782 lz and M-5 males, while none of such
2 848 6 851 existed in the populations derived
M=5 fathered M-5 fathered fro? Subpopulation 2.' It is inter-
3 1286 7 ~— 838 e§t1ng to note that visible recom-
binants between lz and M-5 X chromo-
4 1164 8 827

somes were almost completely absent.
There was found one recombinant in
three out of the eight populations.
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It is very probable that the factor for the stimulating male effect behaves similarly with
the factor for the female sterility reported by Picard (1979); in other words, it could be
transposed from one chromosome to another without classical crossing over. Further investi-
gations of this problem are in progress.

References: Picard, G. 1979, Genetics 91:455-471; Polivanov, S., P. Peck and K. Dornan-
Kendig 1980, J. Hered., in press.

Pot, W. University of Groningen, Haren Investigating the role of mating behavior in the
(Gr.), The Netherlands. Courtship and maintenance of the alcohol dehydrogenase (Adh)

mating success in alcohol dehydrogenase polymorphism, Pot et al. (1980) found large dif-~
genotypes of D. melanogaster. ferences in numbers of matings performed by flies

having different Adh genotypes. In multiple

choice experiments FF males were about five times
as successful as SS males, and FF females were almost three times as successful as SS females,
as indicated by the mating chance ratio r. This paper describes observations of courtship be-
havior of individual flies in single pair mating chambers (19 mm diameter, 7 mm deep) which
were carried out in order to investigate whether differences in the pattern of courtship were
involved in the differential mating success.

First, mating success in the

Table 1. Numbers of matings and percentages mated single pair chambers was measured in
in single pair mating chambers. 30 min. observation periods (this time
limit was also used in the multiple
Time (min.) % mated choice experiments). At the time of
¢ X d 0-10 10-20 20-30 >30 within 30 min. the experiments the flies were 6 days
FF x FF 26 10 4 3 93.0 * 8 hours o%d; the sexes had been '
separated within 8 hours from eclosion.
FF x SS 15 11 7 10 76.7 .
; One female and one male were intro-
SS x FF 28 7 2 6 86.0 d with . h .
SS x SS 16 13 4 10 26.7 duced without anaesthesia and the time
: the copulation started was noted.
FF oo 54 17 6 9 89.5 Table 1 gives the results. The per-
SS oo 31 24 11 20 76.7 centages of flies mating within 30
FF 29 41 21 11 13 84.9 min. were much higher than those in
SS 99 44 20 6 16 81.4 the multiple choice experiments (those

were: FF males 54.9%, SS males 14.37%,
FF females 46.9%, SS females 22.37%).
Not surprisingly, starting a copulation appears to be much easier when only one male and one
female are present. Probably as a consequence of this the differences in mating success be-
tween the genotypes were much smaller in the single pair experiments. The difference between
the males was still significant (FF vs. SS, mated vs. not mated: x% = 5,02, P = 0.05) but the
difference between the females was not significant any more (x?® = 0.37). Testing the distri-
bution of matings over consecutive periods of time (0-10 min., 10-20 min., 20-30 min., and >30
min.) yielded a similar result (FF males vs. SS males: xg = 13.06, P < 0.005; FF females vs.
SS females: x§ = 1.91, N.S.).

For a behavioral observation one female

Table 2. Courtship latency times of FF and (always FF) and one male (either FF or SS) were
SS males with FF females. introduced into a mating chamber. Twenty repli-
cate observations were carried out for each male

Courtship latency time (min.) genotype. Table 2 gives the distribution of

0-1 1-2 2-3 3-4 4-5 >5 the courtship latency times, that is the time

till the first vibration (see below) occurred.
No significant difference was found between the
distributions of FF and SS (data taken together
in three periods: 0-2 min., 2-4 min., and >4
min.;x% = 1,35, N.S.). The behavior of the
males was recorded on an event recorder during the first 5 min. after introduction. The fol-
lowing elements of courtship were distinguished: orientation (or): the male stands still,
facing the female; approaching (ap): the male walks towards the female or follows her if she
is moving; wing vibration (vi); licking (1i); and attempted copulation (ac). (For a descrip-
tion of the latter three elements, see Bastock and Manning 1955.) The frequencies (number of

FF oo - 4 9 1 1 5
SS %9 1 6 5 2 2 4




