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summary

Summary

Three species of the genus Quercus L., belong to the family Fagaceae, namely
Quercus aegilops L., Quercus infectoria Oliv., and Quercus libani Oliv. grow in
Duhok Governorate. They were anatomically identified using chemical and
mechanical methods. The study was conducted in the Gara Mountains area at
ten elevations ranging from 755 to 1650 meters above sea level to understand
the effect of these elevations on the anatomical characteristics of the wood, both
qualitatively and quantitatively. Additionally, the study examined the suitability
of their wood for some wood and paper industries. The results indicated a
varying effect of the studied factors on the anatomical characteristics among the
studied species, such as vessel element dimensions, fiber dimensions, the
diameter of bordered pits, the Runkel ratio, the number of ray cells in the
tangential section, the number of rows of ray cells in the tangential section, the
number of uniseriate rays in the tangential section, the height of the ray cells in
the radial face, the number of stomata/mm?, the number of rows of bordered
pits, the type of spiral thickenings, the distribution and aggregation of stomata
in the cross-section of early and late wood, the type of perforation plate, the
type of pitting between vessel elements, the presence or absence of tyloses, the
type of axial parenchyma close to and distant from vessel elements, the presence
or absence of fiber tracheids, the presence or absence of divided fibers and
crystals, and the type of parenchyma cells in the medullary rays and distinct
growth rings.

Results obtained from the separation of wood cells using the chemical
maceration method showed that elevation above sea level affected the length of
vessel elements in Quercus aegilops wood. The longest vessel elements were
found at an elevation of 1010 meters above sea level, with an average length of
0.366 mm, while the shortest was at 885 meters, with an average length of 0.280
mm. Elevation also affected the vessel element length in Quercus infectoria and
Quercus libani woods.

When comparing the three studied species, Quercus libaniexhibited the longest
vessel elements, averaging 0.357 mm, while Quercus infectoria had the
shortest, with an average length of 0.291 mm. Regarding the diameter of vessel
elements, the study showed a significant environmental effect and variation
between the three oak species. The smallest vessel diameter was observed in
Quercus aegilops (192.893 microns), while Quercus libani had the largest, with
an average diameter of 330.104 microns. Upon comparing the three species in
terms of vessel wall thickness, Quercus libani had the thickest vessel walls at
27.674 microns, followed by Quercus infectoria at 27.170 microns, and
Quercus aegilops had the thinnest walls at 19.690 microns.

In terms of fiber diameter, Quercus libani had the largest average fiber diameter
at 32.457 microns, followed by Quercus infectoria at 29.145 microns, and
Quercus aegilops at 26.255 microns.
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Elevation also influenced the inner diameter of bordered pits. When comparing
the three species, Quercus libani had the largest bordered pit diameter at 10.809
microns, followed by Quercus aegilops at 10.123 microns, with Quercus
infectoria having the smallest diameter at 9.489 microns.

The general average Runkel ratio was 1.760 for Quercus aegilops, 1.535 for
Quercus infectoria, and 1.501 for Quercus libani, indicating that the wood of
the three studied oak species is unsuitable for paper and pulp industries.

For the mechanical wood cell separation study using the microtome method, a
comparison of the general averages showed that Quercus Libani had the highest
number of ray cells at 51.5. In contrast, Quercus Aegilops had the lowest at
29.32. Elevation also affected the number of uniseriate ray cells in the tangential
section. Among the species, Quercus [libani had the highest average of
uniseriate ray cells at 209.15/mm?, while Quercus aegilops had the lowest at
105.175/mm?.

The study also showed an elevation effect on the height of radial ray cells,
transverse ray cells in the radial face, and the number of stomata/mm?. Quercus
aegilops had the highest average number of stomata at 21.5/mm?, followed by
Quercus infectoria at 18.05/mm?, and Quercus libani had the lowest at 8.8/mm?.
Regarding the qualitative traits of the wood cells of the three species, separated
mechanically using a microtome, it was found that the rows of bordered pits
were composed of 1-2 cell rows in all samples, with spiral thickenings of the
(S) type. Stomata were distributed in a ring-porous pattern, and the aggregation
of stomata in the cross-section of early and late wood was solitary and diffuse.
The type of perforation plates varied among species, with Quercus aegilops
having simple perforation plates, while Quercus infectoria and Quercus libani
had pitting perforation plates. The pitting between vessel

elements were alternate in Quercus infectoria and Quercus libani, while it was
the opposite in Quercus aegilops. Tyloses were found in all oak species in all
elevations. The parenchyma cells, whether close to or distant from vessel
elements, were procumbent and homogeneous across all samples. Crystals were
also diagnosed in all samples, and growth rings were visible in the Quercus
Aegilops wood samples.



University of Mosul

— < —
‘. R
%:'VEEISrrv uﬂf‘dﬁb \

College of Agriculture and

Forestry

The Effect of Altitude Above Sea Level on The
Distribution of Three Species of The Genus Quercus
L. (oak) and The Anatomical Characteristics of
Their Wood Growing in Mount Kara (Duhok
Province)

Ismael Ahmad Maslat Al Hamdany

Master Thesis

Forestry Science

Supervised by
Dr. Haees Sayel Jarjes Al-Jowary

Lecture

1446 AH. 2024AD.



