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4.2 � SAR levels and�in�ltration

Issues related to water in�ltration into soils may be interpreted by combining the values of both SAR and EC together 
(Table�4). A small proportion (14%) of irrigation water samples presented a slight-to-moderate in�ltration problems in 
the study area (Table�4). The remaining proportion of the irrigation water samples had zero FAO restriction for irriga-
tion. Furthermore, all the irrigation water samples assessed did not have severe in�ltration problems for the paddy rice 
�elds. Although the results indicated no salinity threat, a slight-to-moderate in�ltration problem is a cause for concern 
especially due to the presence of a hardpan in the studied area and the fact that the farmers do not conduct regular 
leaching. Therefore, long-term use of this irrigation water will cause serious in�ltration problems. The SAR values for the 
three areas followed the following trend: Kivulini > Bogoyo > Nanyori.

4.3 � Chloride, boron, and�sodium toxicity

Cl�  levels across all irrigation water samples were well below the FAO guideline value of 4�meq/L [9, 10, 12]. Thus, in the 
studied area, the irrigation water was safe from Cl�  toxicity for the paddy rice �elds. In the present study, B levels were 
problematic, with ~ 68% of the irrigation water samples indicating a moderate-to-severe toxicity level (Table�5). For long-
term use of irrigation water, B in the irrigation water should not exceed 0.75�mg L�  [10]. The mean B values in all three 
areas were above the 0.75�mg L�  cut-o� point, indicating a possible B toxicity. Moderate Na+ toxicity in irrigation water 
occurs when SAR values range between 3 and 9 and there is severe Na+ toxicity when SAR > 9 [9, 10, 13]. Values of SAR < 9 
in irrigation water present no potential irrigation problems [9]. For the present study, there were no Na+ toxicity issues 
in the study area (Table�4). For Cl� ; B; and Na ions, the mean concentrations followed the arrangement of Kivulini > Nan-
yori > Bogoyo; Bogoyo > Kivulini > Nanyori; and Kivulini > Bogoyo > Nanyori, respectively.

4.4 � Variations in�water anionic composition

Plants require N to support their growth and productivity. In areas where soils are de�cient in N content, N is usually sup-
plied through the application of N-containing fertilizers. Although N is important for plant growth and crop production, 
its excessive availability is linked to environmental degradation especially when N gets washed into aquatic environ-
ment, thereby causing eutrophication in the form of algal bloom. Thus, the FAO recommends that irrigation water with 
�� �

� -N < 5�mg L�1  is suitable for irrigation purposes [9]. In the present study, �� �
�  -N was found in the following trend: 

Kivulini > Bogoyo > Nanyori. Meaning that the Kivulini area had the highest mean �� �
�  














