
364 PLANT SOIL ENVIRON., 49, 2003 (8): 364–369

����������	
���	���
���
����
�����������
��
���������	


������	�
������������	
���
�����
�	����
���
�
����
��	�	�

��
�������
��
������� !�
��
"��#�$!�
%

��������	
�	�
�
����	��������	��������	
�	�
���	�
����	�	�����	�����
����
� ���	!�"�#��
$%�����&	��������	�	'�
�
���	� ���	!�"�#��
()������	�*�*
*�	+��"����	� ���	!�"�#��

ABSTRACT

A morphometric study of Amaranthus cruentus, A. retroflexus and their hybrid, A. × turicensis based on 75 plant samples
(750 inflorescences), collected throughout the Olomouc-Holice area (Czech Republic), is presented. Using multivariete
methods (including cluster analysis and canonical discriminant analysis), the existence of three groupings of plants was
proven. The hybrid exhibited intermediate values of the width and length of female tepals, length of awl-shaped bracts,
and seed size when compared with parental species. A germination experiment showed that dark seeds of A. × turicensis as
well as dark seeds of A. retroflexus germinate scarcely and independently on the day length while light seeds of A. cruentus
germinate promptly and markedly better under a short day regime. The chromosome analysis showed that A. retroflexus,
A. cruentus, and A. × turicensis have the same chromosome number 34.

Keywords: amaranth; chromosome; morphological characteristics; seed germination; spontaneous hybrids
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1. On the UPGMA dendrogram, three main clusters can be
distinguished (Figure 3). The first of them contains in-

dividuals that can be classified as pure A. retroflexus;
the second one contains individuals classifiable as pure
A. cruentus. In the third cluster, intermediate individuals
are clustered together, most probably representing hyb-
rids. It is apparent from the background data (Table 1)
that the hybrid individuals exhibited intermediate values
of morphometric traits in all cases.

2. As revealed by the correlation coefficients calculated
for the total material, no pair of traits was very highly
correlated (exceeding value 0.95) or highly correlated
(exceeding value 0.9). The highest correlation coeffici-
ent was 0.76. It follows that all the traits could be used
in the discriminant analysis.

3. Three groupings were also apparent on the ordination
diagram (Figure 4) resulting from the canonical discri-
minant analysis using individual inflorescences as ope-
rational taxonomic units (OTUs). The groupings were
arranged along the first canonical axis which accoun-
ted for almost 86.8% of the total variation. In spite of
the fact that the groupings were separated by visible
gaps, there were only small overlaps among them. Based
on the results of the classificatory analysis (Table 2),
the correct classification of the hybrid A. × turicensis
was less frequent.
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