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Table 1 summarizes some of our experiences with this technique, showing the averaged re-
sults from three separate samples, each of which involved a 1 hr. pre-collection followed by
an egg collection of the indicated time. It is evident that the production of eggs peaks at
1 hr. and appears to slowly decline thereafter. If the pre-collection has been sufficient,
then the percentage of synchronously developing embryos stays very high and only decreases
after 2 hours. The percentage of abnormlly developing embryos also increases as collection
time increases but never exceeds 10%. If synchronously developing embryos are not an impor-
tant consideration, one can use longer egg laying periods (Table 2) and obtain much larger

numbers of eggs
per plate. It
can seen, how-
ever, that egg
production per
female decrea-
ses linearly
to very low
levels by 6
hours. There-

fore, females are not pushed for more than 4-6 hours of continuous collections. In our hands,
then, the optimal collection time is one hour, which will produce a high level of synchrony,
minimal numbers of abnormal embryos and a moderately large number of eggs per plate.

In a 4 hour day it is, theoretically, possible to collect 20,000-40,000 eggs excluding
the pre-collection. In practice, this technique has been able to produce a minimum of 28,000
embryos in an 8-day period. This figure is a minimum estimate since it does not include an
approximately equal number of eggs which were discarded as surplus. These collections were
done using anywhere from 8-15 collection bottles which held the adults obtained from 15-30
food bottles. This gave us an average yield of about 3,500 eggs per day, a figure which is
in general agreement with the data contained in Table 1. As a Drosophilist may know, egg
production is variable and there have been times when we have obtained little or no eggs;

conversely, there have been times when we have obtained 40,000 eggs in one collection. In
summary, we have devised a technique which is as productive as a population cage, and which
can produce a moderately large number of eggs using a smaller number of adults, and which is
more responsive to varying daily needs for embryos.

Table 2.

Hours Collection
No. females
per bottle

No. eggs per plate
Range Mean

No. eggs per
fema le per hr.

0-2
2-4
4-6

Pre-collection
Collection #1
Collection #2

120
120
120

2000-4000
1000-2000
500-1000

3000
1500

750

13
7

4

A computer program in BASIC has been developed
to aid in the construction of blastula "fate
maps". Early mitotic misdivisions in the em-
bryo can be induced by an unstable ring X-chromo-
some. This results in two clones of nuclei ran-

domly oriented with respect to the blastula cortex and differing in X-chromosome complement.
When the nuclei migrate and become fixed to the cortex, a random plane of division divides the
blastula. The probability of a plane of division falling between any two imaginal discs in-
creases as the distance between two imaginal discs increases (Hotta and Benzer 1972).

Adult mosaics can be scored for any number of surface landmarks on the basis of tissue
type (1 = male, 2 = female, 3 = mixed). Each scoring is entered into a data table at the lo-
cation (A,B) where A is a unique integer for each fly (1,2,3, . . .) and B represents each
landmark in coded form (1 = eye, 2 = wing, etc.). The computer effects a two-by-two pairing
of landmarks and counts the number of times that the two scorings are different. This sum
represents the number of times a plane of division fell between the imaginal discs. The sum
is converted into a percentage and prints it as the distance (in Sturts) between each pair of
imaginal discs. (Note: The total number of pairings is (N*2-N)/2 where N is the total num-
ber of landmarks.)

Other subroutines in the program include the distance between homologous landmarks; total
percent male tissue, percent male tissue at each landmark and percent male tissue of each fly.
The program was tested using data on 196 mosaics having 39 surface landmarks. The program is
available upon request.
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