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Competition between Genotypes in 
Drosophila melanogaster 

IT has been shown by Birch1 that the main com
petitive effect in Drosophila pseudo-obscura is between 
larvre. Lewontin2 studied the larval viabilities of 
various strains of D. melanogaster mixed with a white
~yed st?ck and found that the viability of a genotype 
is partially dependent on the genotypes co-existing 
with it. 

In a ~wo-point back-cross linkage experiment, the 
proportion of competing genotypes is different in each 
phase. Considering such an experiment for two factors 
a and b which are somewhat inviable in the recessive 
state, four genotypes are obtained in the offspring: 

AB/ab, Ab/ab, aB/ab, ab/ab 
In coupling, the most and least viable genotypes, 

AB/ab and ab/ab, predominate in the progeny, and 
hence under crowded conditions there will be a 
tendency for elimination of ab/ab flies. In repulsion, 
Ab/ab and aB/ab predominate and the main com
petition is between these two genotypes. The 
recombinants AB/ab and ab/ab will not compete with 
eac!1 oth~r to any great extent but will compete 
mamly with the parentals. Hence the elimination of 
ab/ab will not be as great as in coupling. Thus in 
very crowded conditions a difference in the viabilitv 
relations can be expected between coupling and 
repulsion. 

Using the two sex-linked genes, white (w) and 
miniature (m), results for coupling and repulsion 
(Table 1) were collected for two-point backcrosses in 
D. melanogaster for three levels of competition which 
can be termed low, medium and high levels. For all 
levels, flies were mated for 48 hr. For the low level 
one pair was mated in a ½-pint milk-bottle, for the 
medium level one pair in a small vial, and the high 
level six pairs in a small vial. 

Assuming no competition between larvre, the ratios 
wm : + + and w + : +m should not vary between 
coupling and repulsion. A simple contingency x, • 
may be done within each level to test this (Table 2). 

The only significant result is for the high level 
where the ratio wm : + + varies between coupling and 

Table l. RESULTS ~'OR w-m 
--~ --·---

To~~~- I wm w+ +m ++ 

Low C 478 23G 211 483 1,408 
R 318 52\l 569 289 1,705 

Medium C 409 205 236 407 1,257 
R 190 407 424 200 1,221 

---
High C 506 288 

I 
300 659 1,75:3 

R 580 976 1,062 553 3,171 

I 
C, Coupling; R, repulsion. 

Table 2. xi' TESTS FOR wm: ++AND w+: +m WITHIN EACH LEVEL 
OF COMPETITION 

I 

Levels 
wm:++ w+:+m 

x,' p xi2 p 

Low 0·71 

I 
0·3 < P < 0·5 2·53 0·l<P<0·2 

Medium 0·16 0·5 < P < 0·7 0·62 0·3 < P < 0·5 
High 13·56 P < 0·001 0·18 0-5 < P < 0·7 

repulsion. In coupling, the wm flies are of much 
po_or~r viability than the + + flies, but in repulsion 
thIS is not so. The less extreme contrast, w + and 
+m, does not show any variation between coupling 
and repulsion. 

This difference arises as a result of differential 
c?mpetition bet:Veen larvre according to the propor
t~ons of coml?et~g genotypes present. The implica
tion of the viability of a genotype varying according 
to the competing genotypes has not been stressed 
although Hal~~ne3 deals with it in an early paper. I~ 
natural conditions, where competition is much more 
severe than in artificial l_aboratory conditions, such 
effects must assume some importance. Thus selective 
advantages a'_ld disa~vanta~es of a gene or genotype 
must be considered m relation to the food available 
and the types and proportions of the other genotype~ 
in the population. 

Further discussion with additional results will be 
published elsewhere. 
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Effects of Environment (Radiation, 
Substrate and Allelic Genes) on the 
Melezitose Gene in Saccharomyces 

THE melezitose locus (MZ) in Saccharomyces 
co?-trols th~ formation of the adaptive enzyme, mel
ez1tase, which acts on five substrates: turanose (T), 
maltose (M), sucrose (S), methyl-G(-D-glucopyranoside 
(G): and melezitos~ (Z), each of which may serve as 
an mducer of melezitase1- 3 , Seven different variations 
(alleles) of this gene are known and are designated 
TMSGZ, TMSGz, TMSgZ, TMSgz, TMsgz, Tmsgz 
and tmsgz•. The capital letters indicate the substrates 
which are capable of inducing melezitase in glucose
grown cultures. Cells in which melezitase has been 
induced by one of the substrates to which it responds 
adaptively are able to split the substrates which do 
not act as induc_ers in that specific genotype without 
further adap~at10n. For example, a glucose-grown 
culture carrymg TMSgz responds to neither methyl
G(-D-glucopyranoside nor melezitose, but splits both 
these substrates after exposure to turanose, maltose 
or sucrose. 

The first evidence of the MZ series came from 
hybridization experiments. The various genes pro
duced by hybridization were inferred to have resulted 
from gene conversion in the hybrid since they were 
stable in the vegetative condition and arose at 
meiosis of heterozygotes only. 

Five genes of the MZ series were obtained by 
ultra-violet radiation of TMSGZ. The limited kinds 
which were produced by gene conversion and ultra
violet radiation indicate that alterations of the gene 
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