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DIOECIOUS MAIZE 


INcontrast to the higher animals most seed plants 
are hermaphroditic, having male and female sex 
organs either in the same flowers or in different flow- 
ers on the same plant. There are a number of species 
of plants, both cultivated and in the wild, that have 
the two types of flowers in different individuals and 
correspond, functionally, to the situation in the higher 
animals. How this condition may have been brought 
about naturally is illustrated by the change that has 
been made under experimental control whereby the 
normally monoecious maize has been changed to a 
dioecious plant. 

A recessive gene called silkless, found in a self-
fertilized progeny of flint corn, renders the normal 
pistillate inflorescence, commonly called the ear, de- 
void of silks. The ovaries with their styles and stig- 
mas are aborted and the result is a barren cob 
enclosed in the usual husks. These silkless plants 
have normal tassels and good pollen and are func-
tionally male plants. 

Another hereditary factor is known which changes 
the terminal staminate flower or tassel of corn into a 
seed-bearing structure. These "tassel-seed" plants, 
since they produce good seed but no pollen, are func- 
tionally female plants. 

Crossing these pistillate and staminate individuals 
gives normal hermaphrodites in the first generation. 
These plants, when self-fertilized, segregate in the 
following generation as expected of such a dihybrid. 
A majority of the resulting plants are normal her- 
maphrodites; a smaller number are typical silkless 
or male in function; and approximately an equal 
number are typical tassel-seed plants, female in func- 
tion. 

What form the double recessive, silkless-tassel-seed 
plants would have, with both abnormal factors in the 
homozygous condition, was a matter of much specu- 
lation. Such individuals might be sterile in both types 
of flowers and consequently neuter in function. They 
might be sterile in the lateral inflorescence and fertile 
in the terminal inflorescence. There were other pos- 
sibilities but the latter result seemed to be the most 
probable outcome. If  this proved to be the case it was 
thought possible to produce a dioecious corn. 

I n  a large number of progenies segregating for 
both factors, grown in successive years, no plants 
which looked like a recombination of both genes were 
found. A11 the tassel-seed plants produced a t  least a 
vestige of a lateral ear and when these were examined 
they were all seen to have silks. This particular 
tassel-seed factor was known to be on a different 
chromosome from the one carrying silkless so that 
linkage did not prevent the recombination. 

A number of second generation tassel-seed plants, 

carrying silkless either in one or two doses, were 
crossed by silkless plants heterozygous for tassel-seed. 
Forty-one progenies of such matings were grown and 
five were found to give only 'two types of plants- 
male and female. These five families were entirely 
dioecious, their seed parent having produced only 
seed and their pollen parent only pollen. I n  a total of 
86 plants, 37 were female type and 49 male type. 

From these results it was quickly apparent that the 
reason the doubly recessive plants, having both silk- 
less and tassel-seed genes, were not recognized was 
due to the fact that they were no dift'erent in appear- 
ance from the singly recessive tassel-seed plants. 
Apparently tassel seed has the ability to nullify the 
action of the silkless gene and allows the plants to 
produce seed both in the tassels and in the lateral 
ears. On this assumption such a plant would carry 
silklessness in double dose and when crossed by a 
silkless plant that was otherwise normal would give 
all silkless plants. This result has practically been 
obtained. Out of 30 plants from such a cross, 29 
were all completely silkless. There was one excep- 
tional plant, possibly due to contamination. It would 
be difficult to account for i t  by segregation since, in 
that case, half of the plants should have been silkless. 

There seems to be no other way to account for the 
five families of dioecious corn than that the mother 
plants with seeds in the tassel were also homozygous 
for silkless. Whatever the explanation, the fact i s  
that a dioecious strain has been produced from a 
monoecious species. The female plants are homo-
zygous, the male plants are heterozygous, and natural 
pollination of one by the other is expected to continue 
to give only male and female plants in approximately 
equal numbers. I n  this way an hermaphroditic or-
ganism has been changed to a separate-sexed organism. 
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