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Introduction

Non-saline water resources are scarce, especially in arid and semi-arid regions. Therefore, the
consumption of saline water is inevitable in agricultural usage. Iran has large saline water sources
that have different levels of salinity. The use of these resources requires special management
practices for the reduction of their negative environmental impacts. The usage of saline drainage
waters, generated by irrigated agriculture, seems inevitable for plants irrigation.
Salinity stress reduces the osmotic potential, as well as all major processes of plant including
growth, photosynthesis, protein synthesis, and lipid and energy metabolism. Of course, the
response of plants and tolerance of different species of plants are different to salinity. The rapid
reduction of leaf area and number of leaves, decreasing biomass (dry matter) of the shoot and
root, as well as reducing the plant height and active root level in the soil are among the plant
responses to salinity stress. Salinity induced changes in photosynthesis, stomatal behavior,
chlorophyll content and accumulation of metabolites at growth various stages of ber (Hooda et al,
1990; Ramoliya and Pandey, 2007). Investigating the applicability of agricultural lands drainage
in irrigation of juvenile ber plantation and determining the production function of water salinity-
shoot dry matter of juvenile ber were overall objectives of this research.

Methodology

This research was carried out in a randomized complete block design with four treatments and
three replications on Ziziphus spina-christi seedlings. The treatments of irrigation water salinity
(EC) were 0.3, 3, 6 and 9 dS/m (Table 1). The 12 polyethylene pots of 40 cm diameter and 60 cm
depth were installed for the performance this experiment. The waters of 3, 6 and 9 dS/m were
obtained by mixing the Karun river water and agricultural lands drainage.
The salinity of soil saturation extract, leaf number, wet and dry matter of root and shoot, ratio of
shoot to root and shoot relative water content were measured. The production functions of water
salinity-shoot dry matter were estimated in five equations of linear, quadratic, cubic, logarithmic
and exponential. Five statistical indices of adjusted coefficient of determination (R%;), modeling
efficiency (EF), maximum error (ME), normalized root mean square error (nRMSE) and
coefficient of residual mass (CRM) were used in evaluation of models.
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Table 1-Irrigation water composition

EC SAR H Cation (meg/L) Anion (meg/L)

(dS m?) P Na© K ca Mg~ CIHCO; SO/
0.3 6.5 7.3 25 - 0.2 0.1 2.5 0.3 -
3.0 7.0 8.0 210 - 7.5 10.5 27.0 5.5 -
6.0 14.6 7.9 451 - 9.0 145 43.0 6.2 -
9.0 18.8 8.0 743 - 11.2 29.0 72.0 6.7 -

Results and Discussion

The irrigation water salinity had significant effect on soil salinity and root and shoot
characteristics of ber seedlings at 1% level of probability (Table 2). By increasing the irrigation
water salinity from 3 to 6 dS/m, wet and dry matter of root decreased by 34.4 and 30.5 percent,
respectively. The wet and dry matter of shoot decreased by 9.7 and 3.6 percent, respectively.
Total root and shoot characteristics of plant decreased at 1% level of probability, significantly by
increasing of the irrigation water salinity from 6 to 9 dS/m. The wet and dry matter of root in
water salinity of 9 dS/m decreased by 47.5 and 40.9 percent, respectively. Also, wet and dry
matter of shoot in water salinity of 9 dS/m decreased by 31.5 and 19.6 percent, respectively.

Table 2- Effect of water salinity on soil salinity and vegetative characteristics of ber seedlings .
Water salinity Soil salinity Number of Rootwet Rootdry Shootwet Shootdry Shoot/Root

(dS/m) (dS/m) leaves matter (g) matter (g) matter (g) matter (g) (dry matter)
0.3 5.4° 1162° 135.0° 62.9° 187.4° 88.9° 1.4°
3.0 6.4 886° 122.5° 56.0° 135.0° 64.7° 1.2°
6.0 10.4%® 852° 80.4° 38.9° 121.9° 62.4° 1.6°
9.0 11.4° 664 ° 422° 23.0° 83.5° 50.2°¢ 2.2°

* Means followed by same letter in column are not significantly different at level 1%.

Conclusions

The juvenile ber can be irrigated with saline water up to 6.0 dS/m for one year after the
establishment period. The cubic equation had more accuracy than the other equations due to
implementing of the maximum adjusted coefficient of determination (Rzad,-) and modeling
efficiency (EF,) and minimum maximum error (ME), normalized root mean square error
(nRMSE) and coefficient of residual mass (CRM).
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