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Introduction 

The genus Populus comprises about 35 species that are 
naturally distributed throughout the northern hemisphere 
and also occur in east central Africa. 

All species in the genus are classified as dioecious, with 
the exception of Populus lasiocarpa OLIV., a monoecious, 
self-fertilizing species of poorly known distribution in 
central and western China (ANONYMOUS, 1958). For this 
reason, the discovery of deviation from strict dioecism has 
attracted considerable interest. The self-compatibility of 
several individuals exhibiting hermaphroditism has been 
established (SEITZ, 1954; VALENTINE, 1960), thus making pos- 
sible a variety olf genetic and breeding studies. The ap- 
parent lability of Sex expression also offers possibilities 
for investigation of environmental influences on differen- 
tiation of various Sex forms. 

The majority of reports on deviations from dioecism 
have dealt chiefly with the occurrence of hermaphroditic 
flowers and floral monstros~ities. Floral monstrosities, or 
intersexes, arc proliferations of floral tissue in bizarre ar- 
rangements that are of doubtful functionality in reproduc- 
tion. 

genetic, physiologic~al, or environmental influences affect- 
ing Sex expression. 

Materials and Metholds 

During the autumn of 1960, 146 sainple trees were located 
throughout western Connecticut. Identification of these 
trees as Populus tremuloides was based on twig, bud and 
leaf characteristics. Selection of more than one member of 
the Same clone was precluded either by distance between 
trees, or by the Eact that 'all sampled flowers of two trees 
in question were unisexual and of the opposite Sex. The 
selected trees were mostly along road cuts or in old fields. 
Trees ranged in age from 8 to 40 years, averaging 17 years. 

Diuring February and March of 1961, four or five 
branches were cut from different levzls in the crown of each 
tree on the side having the greatest area of branches 
bearing inflorescence buds. The approximate exposure of 
the sampled side was recorded. The branches were placed 
in a greenhouse with their bases immersed in water. In  
most cases the inflorescence buds opened within one to 
two weeks (Fig. 2 A, B) although branch collections from 

Table 1. - Summary of reports an deviations from dioecimi in Populus species. 

Species I Reference 

Section 

Section 

Section 

Leuce DUBT 
Populus alba L. 
Populus canescens SM. 
Populus grandidentata MICHX. 
Populus tremula L. 

Populus tremula var. erecta SYLV. 
Populus tremuloides MICHX. 

Aigeiros DUBY 

Populus deltoides MARSH. 
Tacamahaca SPACII. 
Populus candicans AIT. 

EAIL, 1869; MEEHAN, 1880 
SEITZ, 1953 
HASTINGS, 1918; CAVANAUGH, 1930 
BAIL, 1869; RUNQUIST,  SCHLENKER, 1953; 
SAUER, 1954; GORJUNOVA, 1961. 
HJELMQVIST, 1948. 
ERLANSSON an'd HERMANN, 1927; SCHLENKER, 1953; 
SANTAMOUR, 1955; PAULEY and MENNEL, 1957; 
KLAEHN, 1958; EINSPAHR, 1960; LESTER, 1961. 

The reports of deviations from dioecism in Populus have 
ibeen summarized in Table 1. The majority of these re- 
ports are limited to descriptions of deviatdons in only one 
clone, or at  most a few clones, that were discovered by 
chance. 

This study was undertiaken to provide a more compre- 
hensive view of deviations from dioecism in Populus tre- 
muloides MICHX. by an intensive sampling of deviant trees. 
The ~bject~ives of the study were to determine the types 
of variation in deviation from dioecism, to estimate the 
freqluency of such deviations between trees over a consid- 
erable area, land to investigate the distribution of devia- 
tions, ~both within trees and within inflorescences. I t  was 
hoped that the establishment of distributional patterns 
within trees andlor within inflorescences could form a basis 
for speculation and further experimental work on possible 
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eight trees were discarded after all or most of the buds 
failed to Open. 

The final sample thus consisted of 138 treec (Fig. 1). In 
75% of these trees, it was possible to examine 100 inflo- 
rescences from each tree. The number of inflorescences 
examined for the remaining trees was dependent on 
available material, but was in no case less than 50. Bud 
scales were removed from each inflorescence and, where 
necessary, bracts were removed so that flowers throughout 
the entire inforescence could ~be clearly viewed under a 
dissecting n~icroscope. The percentage of inflorescences 
showing deviation from the predominant Sex of the tree 
was recorded and possible patterns of distribution were 
noted for the deviation within inflorescences. 

Trees which exhibited deviation from dioecism in at  
least 10% of the exarnined inflorescences were selected Por 
further analysis. In 15 inflorescences from each tree, the 
staminate, pjstillate, and hermaphroditic flowers were 
counted. 

To investigate the constancy of deviations between 
yetars, 17 trees which exhibited only unisexuality in the 

Silvae Genetica, Band 12, Heft 5 






















