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1- Discriminant analysis (DA)

2- mismatch
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Figure 1. Average of plasticity within population and clone. Columns represent the average of traits plasticity within
population (bars represent standard error), solid line represents the average of traits plasticity within clones, and
dashes represent the average of traits plasticity of individuals in each clones (The average of trait plasticity for clones

with no significant differences were not shown; Average of plasticity for the anonymous Iranian clone is distinct with
red lines). The abbreviated names of clones with differences greater than 0.2 have been represented as labels
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Table 2. (é_(}_vfefficiqnts of standardized canonical discriminant functions for traits involved in black poplar clones
ifferentiation
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Figure 2. Scatter plot of black poplar individual trees based on the value of canonical discriminant functions together
with their group centroid coordinates
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Figure 3. Dendrogram of cluster analysis of poplar clones in different blocks using canonical discriminant
functions for differentiation of black poplar clones (Individuals related to Iranian black poplar 42-51 have been
differentiated with rectangle, and the anonymous clones have been differentiated with stars)
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Table 5. Euclidian distance (upper triangular elements) and standard genetic distance (lower triangular elements) for
examined black poplar clones based on standardized canonical discriminant functions of morphologic traits
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Extended Abstract

Introduction and Obijective: Extensive application of imported poplar clones, can lead to
destruction of genetic resources. Determination of intensity and direction of gene flow between
population origin, provided important information in order to orienting the improvement and
conservation programs. In between, introducing some reliable morphological traits, those are
important in clonal differentiation, could accelerate this process considering lower costs in
compare with molecular markers.

Material and Methods: In present study five clones of black poplar (Populus nigra) in order to
investigating the feasibility of clonal differentiation and estimating genetic parameteres like
genetic distance and gene flow by means of morphological markers were planted in a complete
randomized block design by three replications in selection nursery of Yasouj university and leaf
morphological traits of one-year-old saplings were investigated. Morphological traits related
with leaf blade, dentation and lobe, vein, petiole, and tip and base shape of leaf was measured in
late fall, and the feasibility of clonal differentiation using discriminant functions analysis and
cluster analysis was investigated. Finally, by means of an integrating approach consists of
predicting models of discriminant functions and cluster analysis of phylogenetic relations,
genetic distance, and intensity and direction of gene flow between clones were discussed and
investigated.

Results: The results of discriminant analysis revealed that leaf fresh weight, leaf virtual and
actual aspect ratio, by 65 percent accuracy, had the highest effects in clonal differentiation of
poplar clones. Among the investigated black poplar clones, the Irannian native clone with its
small and narrow leavs was distincted from the Turkish native clone, and other clones were in
the middle. These variations were in accordance with the geographical location and climatic
conditions of these clones. The native and breeded Iranian clones had the lowest and highest
amount of plasticity, respectively. Examination of the genetic structure of the clones showed
that there was no significant gene flow between most of the studied clones, but significant gene
flow was observed between the anonymous native Turkish clone and breeded Iranian clones,
and the direction of this flow was more from the Turkish to Iranian clone.

Conclusion: In conclusion, in general, there were few signs of hybrid swarm between Iranian
native poplar with the other studied cultivars, but the widespread use of the improved Iranian
poplar cultivars increases the need to pay attention to the protection of native genetic resources.

Keywords: Adaptive traits, Clonal differentiation, Discriminant function analysis, Gene flow,
Genetic resources, Genetic distance
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