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Summary 

The current study was conducted during the growing season 2021-2022 of 
Ziziphus spina-christi (L.)willd and Tamarix aphylla L. trees growing on the 
campus of the University of Mosul to study some anatomical and physical 
properties and their relationship with environmental trends and their impact on 
cell dimensions and to show the tolerance of both buckthorn and Tamarix 
aphylla L. to grow in dry areas through drought tolerance indicators, which are: 

Vulnerability index, Mesomorphic index and hydraulic conductivity. 

Two healthy and free-of-blemishes Ziziphus spina-christi (L.)willd and 
Tamarix aphylla L. trees were selected at the age of (11) years for Ziziphus 
spina-christi (L.)willd and (13) years for Tamarix aphylla L. growing within the 
university campus located on the eastern side of the Tigris River in the city of 
Mosul. The samples were taken in the form of a disc at chest level (1.3 meters) 
and with a thickness of (5 centimeters) per tree. 

anatomical aspect: 

The dimensions of the fibers (fiber length, diameter, cavity diameter, wall 
thickness, Rankel ratio and the ratio of fiber length to diameter) were measured. 
The average fiber length for Ziziphus spina-christi (L.)willd wood was (0.720) 
mm, while the average fiber diameter was (15.063) microns, and the average 
bore diameter was (7.135) microns. As for the average wall thickness was 
(3.964) microns, the average rate of the Rankel ratio was (1.111) and the ratio of 
the length of the fiber to the drop was (47.401%). The average length of the fiber 
of Tamarix aphylla L. wood was (0.727) mm, and the average diameter was 
(12.003) microns, and the average cavity diameter was (5.839) microns, while 
the average wall thickness was (3.293) microns, and the average rate of the 
Runkle ratio was (1.055) and the ratio of the length of the fiber to drop 
(60.568%), and the average length of the vessel element for Ziziphus spina-
christi (L.)willd wood was (0.463) mm, while the average stomata diameter was 
(84.962) microns, and the average number of stomata / mm 2 was (79), and the 
average height of the pulp rays was (0.315) mm and the average The number of 
pulp rays/mm2 was (63) and the number of rows of pulp ray cells was 14. The 
average length of the vessel element for Tamarix aphylla L. wood was (0.463) 
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mm, the average stomata diameter (77.762) microns, the average number of 
stomata/mm2 and the average height of the pulp rays (0.573) mm. The average 
number of pulp rays/mm2 is (26) and the number of rows of cells in the pulp ray 
is (38) cells. 

Physical aspect: 

Some physical properties of Ziziphus spina-christi (L.)willd trees and 
Tamarix aphylla L.  trees growing in Mosul for the 2022 season were determined 
at the College of Agriculture and Forestry / University of Mosul in order to show 
the properties of strength and determine its uses in different fields, and the 
results were as follows: 

1- Dry Density: (0.659)g/cm3 2- Basic Density: (0.598)g/cm3 3- 
Volumetric Shrinkage: (9.190)% 4- Volumetric Swell: (10.170%) 5- Fiber 
Saturation Point: (15.440)% 6 - Moisture content after soaking 72 hours: 
(74.760)% 7- Maximum moisture content: (100.720) 8-% of wood in the walls: 
(43.900)% 9- Porosity ratio: (56.100)%, According to this result, Ziziphus spina-
christi (L.)will wood and Tamarix aphylla L. are of medium density. From the 
results of the physical study, it was also found that Tamarix aphylla L. is more 
tolerant of drought than Ziziphus spina-christi (L.)willd, as it surpassed it in the 
highest percentage of moisture content, as it reached (141.584%) in the Ziziphus 
spina-christi (L.)will, while it reached (100.710%) in the table ( 5), The Tamarix 
aphylla L also outperformed the Ziziphus spina-christi (L.)will in the percentage 
of porosity It reached (60.834%), while it reached (56.100%) in Ziziphus spina-
christi (L.)willd. It also exceeded the percentage of fiber saturation, as it reached 
(26.888%) in Tamarix aphylla L., while it reached (15.440%) in Ziziphus spina-
christi (L.)willd . This may be due to the high percentage of extracts in Ziziphus 
spina-christi (L.)willd (table (5), although the dry density of Ziziphus spina-
christi (L.)willd was greater, reaching (0.659 g/cm3). In Tamarix aphylla L., it 
reached (0.574 g/cm3). However, the percentage of both shrinkage and swelling 
was much less than it is in the Tamarix aphylla L., and this is an advantage of the 
Ziziphus spina-christi (L.)willd in terms of wood homogeneity and the lack of 
drying defects. 
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Dehydration Indications: 

The results showed that the Ziziphus spina-christi (L.)willd trees adapted 
to moderately arid conditions, As for the Tamarix aphylla L., it is adapted to 
drought conditions. The general average of the vulnerability index (VI) for 
Ziziphus spina-christi (L.) willd trees was (1.074), and the general rate of the 

Tamarix aphylla L. trees was (0.827). The general average Mesomorphic index 

(MI) for Ziziphus spina-christi (L.) willd trees was (497), and the general average 
moisture requirement for Tamarix aphylla L. trees was (407). This indicates that 
the Tamarix aphylla L.  is more drought tolerant than the Ziziphus spina-christi 
(L.) willd according to this indicator. The general rate of hydraulic conductivity 
of Ziziphus spina-christi (L.) willd wood was (2.078) kg/m/mpa/sec, and the 
general rate of hydraulic conductivity of Tamarix aphylla L wood was (1.903) 
kg/m/mpa/sec. 
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