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Summary

Summary: 

The current study included identification the wood of the common hawthorn 
trees, Crataegus azarolus L., belonging to the Rosaceae family growing wild in 
the Akrae district of northern Iraq, using the anatomical characteristics and 
estimating the density of them. Two sites with different elevations from sea 
level were chosen in the Akrae district, The first site was chosen in the Zebariya 
region, Seri-Sadah mountain, at a height of (895) meters above sea level, and 
the second site was in Mount Biris, at a height of (1175) meters above sea level, 
in order to know the effect of the sites on anatomical characteristics. 

Anatomical study  

The anatomical study was used to diagnose the wood of trees of this studied 
species of hawthorn, and it included dissecting the wood in two ways. The first 
method included slicing and chemically separating the wood cells called the 
Maceration method, while the second method involved making slices of wood 
in a mechanical way using a Macrotom, and these two methods gave results 
Important in diagnosing the studied hawthorn wood. The results of chemical 
dissection and cell separation showed a marked difference between the studied 
hawthorn trees in the Vessels Elements Length rates in the two study sites; It 
was found that the vessel elements in the first site in Mount Sri Sadah, which 
has a lower altitude than the sea level, possessed vessels of somewhat less 
length than the lengths of the elements of the vessels of the second site, and the 
average length of vessel elements in it reached (0.260) mm, while in the second 
site in Mount Perse The average length of the vessel elements was (0.268) mm. 
It was clear from the results that the site had a little influence on the length of 
the vessel elements, and with regard to the diameter of the vessel elements, its 
average was (79.717) microns in the growing trees in the first position, while in 
the second position it was (71.949) microns. The trees of the first site had larger 
diameters than the diameters of the second site, and from here it was found that 
there is an effect of the height of the sites on the difference in the diameter of 
the vessel element, and given that this type has the highest diameter of the 
vessel elements compared to other types of hawthorn growing in neighboring 
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countries, it is considered one of the desirable species for use in the 
manufacture of dough and paper. 

The results showed that the fiber length varied greatly between the two study 
sites. The average length of fibers for trees growing in the first site was (0.845) 
microns. Whereas in the second site it reached (0.708) microns, the results 
showed an effect of the sites in the length of the fibers, the higher the height, 
the shorter the fiber length and vice versa. In light of the fiber lengths of this 
studied type, its fibers fall within the group of short fibers. 

One of the most important diagnostic results for distinguishing and 
diagnosing the wood of this type in this study is the presence of septate fiber 
divided into chambers and containing crystals, a characteristic recorded for the 
first time in Iraq for this type of trees growing in Iraq. The results also showed a 
discrepancy in the diameter of the fibers between the two study sites. In the first 
site, its average diameter was (27,599) microns. As for the second site, it 
reached (23.345) microns. Thus, the trees in the first site were distinguished by 
fibers with larger diameters than the diameters of the fibers in the second site, 
meaning there is an effect of the sites in the diameter of the fiber. The results 
showed a difference in cell wall thickness between the two study sites. The 
trees growing in the first site were distinguished by having walls of less 
thickness compared to the trees growing in the second site, with a rate of 
(6.952) microns, while in the second site it reached (8.609) microns, and with 
this result it was found that there is an effect of the sites on the thickness of the 
cell wall. They are distinguished in use in the pulp and paper industry by the 
characteristic of wall thickness. 

The results showed that there were differences between the hawthorn trees in 
the two study sites in the average diameter of the pits added to the walls of the 
vessel elements Diameter of Bordered pits. plaited with a smaller diameter; Its 
average diameter was (19.541) microns. Thus, it turns out that there is an effect 
of the sites in this capacity. 

The results also showed that (the number of stomata/mm2 (in the first site 
was 170,333) stomata/mm2, while in the second site (highest) it amounted to 
(150) holes/mm2. Thus, it was found that the sites have an effect on this 
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characteristic, as the more The higher the height above sea level the lower the 
number. Concerning the perforation type in the walls of the elements of the 
vessels, the type Crataegus azarolus L. was distinguished with vessels with 
alternate pits, an anatomical characteristic that distinguishes it from other types 
of hawthorn, and the perforated plate was of the simple type. The results of the 
anatomical study of chemically separating wood cells showed that the 
quantitative characteristics of the cells had a taxonomic importance that helped 
and enhanced their diagnosis and knowledge of their diagnostic characteristics 
and their comparison with other types of hawthorn spread in other countries, 
according to the studies referred to in the text. 

With regard to the anatomical study using wooden slices separated 
mechanically using a rotary microtome, and after reviewing the sources and 
research, it was found that there is no anatomical and diagnostic study of the 
three aspects of wood (cross-section, tangential and radial) and the mechanical 
anatomy of wood for hawthorn species at the level of the Iraqi country. It is the 
first study in this field. for this type. The results of the current study showed the 
anatomical characteristics of the wood of hawthorn trees growing in Aqrah 
district, northern Iraq. With regard to (number of rays cells/mm), the results in 
the first site showed that its average was (19.723) beams/mm, and in the second 
location it reached (16.672) beams/mm. It is clear from this result that there is 
no significant difference between the two study sites for this class 

And with regard to the height of the rays in the tangential face, the average 
values in the site were (181.410) microns, while it was (170.219) microns in the 
second site. In the recipe of high rays in the tangential face. The results also 
showed the height of the ray cells in the radial face (transverse rays) of the 
wood of the studied hawthorn trees, and their average in the first site was 
(149.836) microns, while in the second site it reached (138.219) microns, and 
thus the result showed that the trees of the first site had values higher than The 
values of the trees of the second site, and this indicates the effect of the site on 
the character of the height of the transverse rays, and from the results of this 
study it was found that the number of rays cells in height in the tangential face 
varied between the two sites. , while the trees of the second site owned a larger 
number, with an average of (26.877). It turns out that the sites have an impact in 
this capacity. The results also showed that the width of the rays of the trees of 
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the first site was (23.193) microns, while in the second site it reached (21.212) 
microns. Thus, it was found that the sites have no effect in this capacity. 

Dry Density: 

One of the results of this study is the estimation of the dry density of the 
wood of hawthorn trees growing in northern Iraq: the average density was 
(0.902) g/cm3, with a range between (0.850-0.954) g/cm3. 

An anatomical diagnostic key was developed for the first time in Iraq for 
Hawthorn wood Crataegus azarolus L. naturally growing in Iraq. Helps identify 
the wood of this species.  
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