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Summary

A new species in flora of Iraq is Juniperus macrocarpa, as it was not
previously registered in flora of Iraq that was composed in 1966 by, Guest and
Ali Al-Rawi. Only two types of Juniperus oxycedrus and Juniperus polycarpos
were registered at the time.

The current research included identification study of the genus Juniperus L.
include of the Cupressaceae family, which was wildly growing in northern Iraq,
by using the morphological and anatomical characteristics of (3) species in (7)
sites distributed in the governorates of Nineveh, Dohuk and Sulaymaniyah.

First - Morphological study

This study included the characteristics of stems, branches, foreskin, needle
leaves, male and female cones, seeds, and flower buds. It also studied
phenotypic variances between species and between individuals of the same
species in the studied sites. A large taxonomic classification in the diagnosis
and isolation of species from each other. The study was reinforced with
paintings, shapes, and illustrations. The study also showed that sexual
characteristics (male and female cones and flower buds) are more proven than
the rest of the class. It had a significant and significant taxonomic importance in
diagnosing the studied juniper species into groups, and the leaves showed clear
variations, which made them taxonomic importance either in their quantitative
characteristics or in their qualitative characteristics, as the trait of the presence
of white lines on the uper surface of the leaf was important Taxonomic
contributed to isolating the studied species from each other, especially in the
diagnosis of Juniperus oxycedrus from the similarly apparent juniper Juniperus
macrocarpa, as the leaves of the second species were longer, wider and thicker
than the leaves of the first species. The study also showed the existence of a
species of leaves, so the species were divided into two groups according to the
quality of the leaves. The first group included species bearing needle leaves and
included the two species Juniperus oxycedrus and Juniperus macrocarpa, while
the second group included a species that holds scaly leaves which is Juniperus
polycarpos. In addition to the characteristics of the color, top, and base of the
leaf that enabled the diagnosis of the species, the stem bark varied between the
species markedly, especially in the color characteristic, as Juniperus
macrocarpa was distinguished by a reddish-brown color, while the Juniperus
oxycedrus its bark was distinguished by a dark brown color, while the Juniperus
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polycarpos bark was distinguished by a brown color. In addition to the
differentiation of the bark or branches of the studied species, the nature of the
growth of the branches and branches also had a taxonomic value through which
the studied species could be diagnosed.

The most prominent characteristics and the largest taxonomic value that
contributed effectively to the diagnosis and distinguishing of the species were
the characteristics of the male cones, cone seeds, as Juniperus macrocarpa
prevailed in the size and dimensions of its large fruits compared to the other two
species under study, as the average length, width and thickness of the fruit of
this species (16.02, 14.00, 11.31) mm respectively, while the average length,
width and thickness of the fruit of Juniperus oxycedrus was (9.19, 9.83 and
7.06) mm respectively, while the average length, width and thickness of the
fruit of juniper was Himalaya, it was (6.69, 6.72, 5.17) mm Respectively . As
for the qualities of specific fruits, they also played a prominent role in
diagnosing and distinguishing the species. The color of the fruits, before and
after ripening, had a very important taxonomic value in distinguishing the
species. The mature Juniperus oxycedrus was distinguished by a reddish-brown
color, Juniperus macrocarpa was distinguished by orange-to-red fruits. The
Himalaya pens were distinguished by dark brown color. As for the color of the
fruits before ripening, it contributed to separating and distinguishing the species.
They were (green, yellowish green, bluish green) for Juniperus oxycedrus ,
large juniper fruits, and juniper pens of Himalaya, respectively. Thus, the
characteristics of the fruits played a greater role in the diagnosis and
distinguishing of the species from one another.

The seeds of the species also gave clear variations, which also contributed in
an effective way to diagnose the species s of juniper studied. Two groups of
plants belonging to the juniper were distinguished according to the shape of the
seed. While the second group included triangular seeds that included the species
J. polycarpos, while the color of the seeds had characteristic diagnostic
characteristics of the species, and with regard to the number of seeds were slight
differences, the quantitative characteristics of the seeds showed somewhat
obvious variations, and the species J. macrocarpa outperformed the quantitative
characteristics of the fruits So it was marked by great fruits Gm compared to the
other two species, which contributed to the diagnosis and isolation.

The cones of the studied juniper species showed a clear difference between
these species, which were used to divide these species into two groups

b
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according to the male cones. The first group included monoecious plants and
included the species J. polycarpos, and the second group was dioecious plants
and included the two species J. oxycedrus and J. macrocarpa, J. polycarpos
were distinguished by individual and terminal cones at the end of the branches,
while the other two cones were distributed along the branch. It has also been
utilized.

The qualitative characteristics of male cones of the species under study
were also utilized. The quantitative characteristics of the male cones did not
show clear differences between the species, and determined the number of
scales / cones because they are of a taxonomic value, so the J. macrocarpa is
unique.

In our study of the quantitative and qualitative characteristics of the
flower buds of the studied species, they were found to have a significant
taxonomic value in the diagnosis of these species. And it was possible to take
advantage of the qualitative characteristics in distinguishing the flower buds
through the color of the stamens, so it was light brown in Juniperus oxycedrus
and yellow in the juniper big fruits, and the color is colored in juniper pens
Himalaya. The characteristics of the species of petals, the color of the cup
leaves, the number of petals, and the number of stamens showed no
classification significance among the studied species, while the quantitative
characteristics of the flower buds showed a marked change. As for the length of
the stamens, they were of taxonomic importance.

The species described a detailed description, reinforced with pictures, and
placed a classification key based on the appearance characteristics.

Second: the anatomical study:

The present phenotypic study was reinforced by the anatomical study, so the
species s of the bride studied differed significantly in the length, diameter and
thickness of the bronchioles of the bronchioles and the anatomical study showed
that the J. macrocarpa species has bronchioles that are longer, wider and thicker
than the bronchioles of the other two species .

The Runkel ratios mean of the juniper species under study ranged between
(0.425 - 0.922). The species J. polycarpos was characterized by the lowest value
of the Wrangell ratio (0.425). Thus, all species of juniper studied and according
to the ranks are among the best species of wood trees for pulp and paper
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manufacture, as they are all within the group of thin bronchioles according to
Runkel (1952) classification, including the species J. polycarpos as the best
studied and most suitable species for the manufacture of pulp and paper because
of its possession of the lowest values, followed by Juniperus oxycedrus, then
Juniperus macrocarpa.

The results also produce differences between species in the rate of added
click diameters. Juniper species can be diagnosed and isolated. It was also
revealed through the anatomical study that the quantitative characteristics of
bronchiola of the juniper species under study are of taxonomic importance and
variations that helped and promoted the species variation among them.

As for the qualitative characteristics of bronchioles, they also had a
prominent role in the diagnosis of the species of juniper studied. So, the results
showed the presence of variations in the qualities between the studied species, it
was possible to diagnose the juniper J. Biseriate, and its absence in the other
two species. The results also showed the presence of helical thickening helical
thickness in juniper bronchioles, as well as the presence of dental indentations
in the walls of bronchioles of this species, and their absence in the other two
species. He developed a diagnostic key according to the anatomical labels to
diagnose juniper wood in Iraq.

Third: Numerical classification

The comparison of phenotypic and anatomical traits further strengthened the
validity of the separation and characterization of species and isolation of
Juniperus oxycedrus from large-fruits juniper and Himalayan pens juniper.
Juniperus polycarpos are individually shaped and isolated. As a result of this
comparison, the polygonal graphs reflected the differences in the selected
variables, so the boundary boundaries between the species and strengthened
their specificity as a stand-alone taxonomic unit, and parts of different degrees
of similarity between the studied species. Experiment with this study in this way
and the comprehensiveness of many phenotypic characteristics. The anatomical
characteristics of this numerical classification of the studied species. It gave
important and decisive results in the diagnosis of the species and the similarities
and degree of relationship between them from the Dendrogram and polygonal
charts, isolating the species J. macrocarpa from the species J. oxycedrus and
several As two separate species, separate from each other. The numerical
classification reinforced the results of the phenotypic and anatomy study and the
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causes of the species with different similarities between them. And a review of
the cluster analysis, which determined the degree of relationship between
species, especially between the two species, J. macrocarpa and J. oxycedrus,
which are similar in phenotype and have a similarity ratio between them
(53.33%), so they are considered as two separate species. And similarities
between the three species support their affiliation with the same taxon, the

juniper genus.
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