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Highlights 

In this study, an experiment in a completely randomized factorial design was conducted 

with four underground water treatment include of common water (0.6 dS/m of electrical 

conductivity), 7.5, 12.5 and 17.5 (dS/m) that were prepared with mixing common water and 

Caspian Sea water). Two water table treatments also considered include 70 and 100 cm depth. 

All treatments had 3 replications. Totally 24 lysimeters with 150 cm height and 15 cm diameter 

were filled with silty clay loam in Gorgan Agriculture science and natural recourses university. 

Four treatments including water control, groundwater salinity of 0.6 dS/m; 7.5, 12.5 and 17.5 

(dS/m) that were prepared with mixing common water and Caspian Sea water. After a three-

month, the electrical conductivity of the saturation extracted samples in four depths including 

5, 30, 60 and 90 cm of each soil column were measured. The results of variance analysis showed 

that in 1% probability, rising slat mass in different treatments was significant. Comparison of salt 

rising to the soil surface of treatments for two water tables (70 and 100 cm), showed that the salt 

rising differences between this two treatments was significant at 1 % probability, and 

accumulation of salts in the soil profile at 70  centimeters was more than its value at 100 cm 

water table in all groundwater salinity treatments. Evaporation results showed that the highest 

evaporation was occurred in 17.5 dS/m salinity treatment. Also totally, differences between the 

evaporation rates of 70 and 100 cm water levels were not significant at 1% probability. 

Importance 

With regard to that it is exist some low quality underground water in different region of 

country, and some of this water would be rise to the soil surface because of capillary flow, it 

would be accumulate some of salinity at soil surface and root zone, as result crops growth region 

will be fell down to the bad condition that the could not growth normally. And yield of crop 

would be low intensely. Furthermore it is necessary to research more about this phenomena. 

 

Introduction (Hypothesis and aims) 

Shallow groundwater with different quality could be replaced of irrigation water for crop as 

a cheap water resource in some region of world. But salt rising to the root zone due to capillary 

flow from shallow groundwater is a constriction factor again underground irrigation method. 

One of the irrigation methods is water table control bellow the root development region that is 

named sub irrigation. In this method, underground water table would be stabled until water rise 

to root region with capillary flow. On the other word, in sub irrigation method, with fixed water 

table, water flow is upward. This method has some advantages for example lower water drained, 

fertility loss, and contamination, and higher evapotranspiration and crop yield. On of this method 

difficulty is salt rising and salt accumulation at soil surface especially in arid and semi arid 

climate. In this region it is necessary to manage underground irrigation with special management. 

 


