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Introduction:

Water shortages, particularly in arid and semi-arid areas have been threatening food security for
millions of people. Considering that Iran is located in the arid and semi-arid zone, crop production is
not possible without irrigation management. In areas where crops are irrigated, management and
proper planning is necessary for optimal use of water.

Response to the lack of water and plant species, length and duration of stress, age and
developmental stage of the plant, and cells and plant and components of under cell depends on its
structure (Bray., 1997).

Salinity is one of the main stresses on the cultivation of plants. Salinity stress is an important
limiting factor in agricultural systems, which causes difficulties in the process of growth and
development of plants (Taiz and Zeiger., 1998). Deficit irrigation is an optimum solution to produce
in water deficit (English. et al.,, 1990). Salinity has a significant effect on morphological,
phonological, and physiological traits in most plants (Wang et al., 2003). The most obvious and
clearest effect of salinity is the delay in plant growth. The objective of this research is to study
combined effects of deficit stress and salinity stress on yield quantity and quality of maize (single
cross 260) in the climatic conditions of Shahrood, which can be effective in the optimal use of
saline and brackish water in the event of water constraints for corn production.

Methodology

This experiment was conducted in the summer of 2015 at the green house of the Agricultural
Research Center of Shahrood, Iran located in longitude 25°36’E, latitude 58°54'N and at an elevation
of 1380 m.

According to long-term data and measurements from Shahrood synoptic stations, the average
annual air temperature, maximum temperature in the warmest month of the year, and the minimum
temperature in the coldest month of the year are 33.1, 15.2 and - 1.5°C respectively. The average
annual rainfall in this region is 156.1 mm.

The experiment was conducted using a split plot based on randomized complete block design with
three replications. The main plots consisted of three levels of irrigation; 50 (11) (control), 75 (12), and
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100% (13) of Total Available Water (TAW) depletion and the sub-plots included three levels of
salinity 2 (S1), 4 (S2), and 6 (S3) ds.m™.

To prepare the planting beds, pots with a diameter of 25 cm and a depth of 27 cm were filled with
cultivated soil (after passing 2mm sieve) from the Shahrood Agricultural Research Center. The
physical and chemical properties of the soil at the experiment site are presented in Table 1. To
measure soil moisture, a tensiometer set was placed at a depth of 15 cm in each pot after calibration.
To obtain a precise estimation of soil water content in treatment (I3) fiber glass blocks in addition to
the use of a tensiometer was placed at a depth of 15 cm. The first irrigation was applied equally to all
treatments immediately after planting. Saline water was prepared by mixing tap water with sodium
chloride and salinity was measured with electrical conductivity meter set (EC meter). Soil moisture
content between field capacity (FC) and permanent wilting point (PWP) were determined with the
pressure plate and the values obtained were 0.23 and 0.13 cm3, respectively.

Corn cultivar KSC 260 was cultivated for the experiment. After determination of seed viability
(96%) and disinfection with a fungicide (Thiram), the seeds were planted, three seeds per treatment
at 5 cm depth on July 15th, 2015. After emergence, plants were thinned to one plant per pot. Upon
maturity which is indicated by a black layer formation at the base of each grain, the corn was
harvested on October 30th, 2015.

Results and Discussion

The mean comparison showed that dry matter yield, number of grains per ear row, water use
efficiency, total dry weight and protein of stem, root and seed decreased by decreasing of the
irrigation water and also by increasing of the salinity levels of irrigation water dry weight of roots,
leaves, stems, and ear were significantly decreased. The highest grain yield and water use efficiency
was obtained from water stress treatment of (I,) with 25.31 g/p and 1.06 Kg/m® respectively, and the
lowest grain yield and water use efficiency was obtained from water stress treatment of (I5) with
16.38 grams per plant and 0.59 kg/m® respectively. Also, the highest grain yield and water use
efficiency was obtained from salinity stress treatment of (S;) with 41.42 gr/p and 1.59 kg/m®
respectively, and in treatment of (Ss) due to the high salinity stress the plant did not reached to the
reproductive stage and amount of them was zero.

Conclusions

The results showed that for corn production with high performance and water use efficiency,
treatment of 75 percent of soil moisture depletion (I,) with salinity of 2 ds/m is the best option.

Due to the groundwater reduction growing trend, leads to increased salinity, planting corn at
higher salinity is not logical and operational and the only advisable option is proper irrigation
scheduling which means suitable irrigation at the right quantity, quality, and time.
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