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Summary 

Six sites were selected within Nineveh Governorate, which lie within 
-Shallalat, 

Tobzawa, Al-Namrod, Al-Jaran and Al-Kasik). Samples of surface soils (0-15) 
cm and sub-surface (15-30) cm were taken for soils irrigated with rain water 
(Non-Irrigated) and others that depend for their irrigation on wells water 
(Irrigated). A laboratory experiment was conducted that included a number of 
wetting-drying cycles as well as fertilizing with (NPK) fertilizer to see the 
effect of well water and fertilization on the available nutrients in the soil, and it 
showed The following results : 

 The water from the wells in Al-Shallalat and Tobzawa was classified 
as (C3-S1) type so it is considered highly saline water, while the water 
from the wells of Alam Louk, Al-Namrod, Al-Jaran and Al-Kasik was 
classified as (C4-S1) and according to the classification of U.S. 
Salinity Laboratory it is very salty water which makes it forbidden to 
use for irrigation and requires special management when using it. As 
for Sodium Adsorption Ratio (SAR) all well water was within the 
category (S1), so it is considered low-sodium water and is suitable for 
most types of soil. 

 The ionic composition of the well water showed a variation in the 
concentration of cation and anion dissolved ions between the different 
sites, where the permissible limits for irrigation purposes exceeded 
the concentration of dissolved calcium (Ca+2) in the waters of Alam 
Louk, Al-Namrod, Al-Jaran and Al-Kasik wells, and the percentage 
of dissolved magnesium (Mg+2) in the waters of Al-Namrod, Al-
Jaran, Al-Shallalat and Tobzawa wells, as well as the chlorides 
dissolved (Cl-) in Al-Jaran and Al-Namrod wells. As for the rest of 
the dissolved ions in the rest of the sites, their concentrations were 
valid for irrigation purposes and didn't cause problems. 

 The concentrations of the dissolved nutrients varied between the 
different well waters, as no readings were recorded for iron (Fe) and 
manganese (Mn) in most of the sites, and the well waters didn't cause 
problems with regard to the poisoning of the dissolved nutrients in the 
study sites, except for dissolved copper (Cu) as its concentrations 
exceeded the permissible limits for irrigation purposes. 
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 Irrigation with well water affected the order of reaction (pH) as it 
decreased in irrigated soils compared to non-irrigated soils, this 
decrease is due to the high salinity of well water as it works to reduce 
the order of reaction (pH) as a result of the inverse relationship 
between the degree of electrical conductivity (EC) and the order of 
reaction (pH). As for the salt content in well water was its effect is 
clear on the irrigated soils and this effect is evident especially in its 
surface layers, which made the irrigated soils with a high salt content 
compared to the non-irrigated soils. 

 The irrigated soils had higher concentrations of cation and anion 
dissolved than non-irrigated soils, and this explains the role of well 
water and the ions it adds to irrigated soils which leads to a higher 
concentration of those ions in it, the results also show the direct 
relationship between the concentration of ions in well water and their 
concentration in irrigated soils. 

 Irrigation with well water led to an increase in the content of irrigated 
soils with available macro nutrients nitrogen (N), phosphorous (P) 
and potassium (K), as for the availability of micro nutrients irrigation 
with well water led to a decrease in the availability of iron (Fe) and 
manganese (Mn), while the availability of zinc (Zn), copper (Cu) and 
boron (B) increased in the irrigated soils compared to the non-
irrigated soils. 

 Wetting-drying cycles reduced the availability of nitrogen (N) and 
phosphorous (P) in the soil while it increased the availability of 
potassium (K), as for the availability of micro nutrients, the 
availability of iron (Fe) and manganese (Mn) decreased while the 
availability of zinc (Zn), copper (Cu), boron (B) in some areas, iron 
(Fe) also increased with the repetition of wetting-drying cycles. The 
interaction between the cycles of wetting-drying and fertilization, the 
results showed an increase in the availability of nitrogen (N), 
phosphorous (P) and potassium (K) in addition to manganese (Mn) 
and boron (B), while the availability of iron (Fe), zinc (Zn) and copper 
(Cu) decreased. 
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