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Extended Abstract

Background and Objectives

Soil salinity is one of the most important factors influencing agricultural crops growth and yield
including wheat (Triticum aestivum L.). It is a global issue threatening land productivity. Some soil
properties and crop yield can be affected by soil salinity. Soil water potential decreases under soil
salinity conditions and decreases water uptake at various growth stages especially during germination
and greening stages. Soil moisture is the most important factor influencing growth and development of
agricultural crops. Water scarcity is a major factor limiting agriculture development especially under
rainfed condition. Plant root availability to soil water can be affected by soil salinity. Some human
activities such as fertilization affects root water uptake and in consequence plant growth. In most
studies, saline soils commonly referred to as soils with electrical conductivity (EC) more than 4 dS/m in
saturated soil extracts. In other word, EC = 4 dS/m is a threshold for salinity in most irrigated crops.
Despite there are various studies on the salinity tolerance threshold in agricultural crops, a little
information is on this subject under natural soil salinity condition in rainfed lands. Therefore, this study
was conducted to determine the salinity threshold tolerance of winter wheat in rainfed lands of semi-
arid regions.

Materials and Methods

This study was performed in rainfed lands of Zanjan province in North West of Iran. Toward this, 84
rainfed lands with slope ranging from zero to 2% were considered in the studied area. The grain yield
of wheat (Triticum aestivum L.) cv. Sardari along with soil physicochemical properties were measured
in each rainfed field at three replications. Relative wheat grain yield was computed using the proportion
of wheat grain yield from each rainfed land and the maximum wheat grain yield among the rainfed
lands. The correlation analysis was used to determine the relation between the relative wheat grain yield
and soil physicochemical properties and the minimum statistically level was defined as 95%. The linear
function of Mass and Hoffman (1977) was used for describing the linear relationship between the
relative wheat grain yield and soil salinity. The salinity threshold tolerance for winter wheat was
determined using the considerable relative grain yield loss at the lowest soil salinity.
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Results

Results indicated that higher variation is in wheat grain yield in the rainfed fields, so that it was ranged
from 356 kg per hectare to 1799 kg per hectare. Differences in soil properties is the major factor causing
differences wheat grain yield in the area. The relative wheat grain yield was between 0.2 and 1 in the
rainfed fields. The analysis of correlation matrix between the relative wheat grain yield and soil
properties revealed that except to soil salinity, there was not any direct dependency between the relative
wheat grain yield and other soil properties. The relative wheat grain yield was significantly affected by
soil salinity, EC (r = -0.25, p < 0.05). The rainfed fields with higher soil salinity degree had lower
relative wheat grain yield in the area. Soil salinity in the rainfed fields varies from 0.44 to 3.38 dS/m.
Soil salinity of 2.08 dS/m was the salinity tolerance threshold of winter wheat plant in the rainfed lands.

Conclusion

This study indicated that soil salinity was the major factor controlling wheat grain yield in the rainfed
fields. The soil salinity increases water osmotic pressure and decreases soil water potential as well as
the root availability to soil water in the rainfed lands. There were not natural factors causing salinity in
the soils and the soil salinity in the rainfed lands was strongly affected by the human activities.
Therefore, the use of conservation tillage systems and the lower use of chemical fertilizers are the
effective methods to water conservation and prevent negative effects of salinity in the rainfed lands.
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2-Available water content
3-Calcium carbonate equivalent
4_Cation exchange capacity
5-Sodium adsorption ratio
6-Skewness
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