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Introduction

Improper usage of unqualified water in agriculture has triggered salinity in many areas. The
area of saline lands as a result of aquatic agriculture has increased 44.5 million hectares until
2005 in Iran (Banai et al., 2005). As a result of Soil salinity over the plant tolerance threshold,
excessive accumulation of salt in the root zone can be a serious threat to plant growth (Silsepour
and Rashidi, 2008). Reducing plant growth indices such as leaf and vegetation decreases
evapotranspiration (Shani and Bengal,2005). Subsequently, the decline in plant growth will
reduce crop production in many plants (Kaman et al,2008). Sorghum due to physiological
characteristics such as drought tolerance, salinity, water use efficiency higher than other forage
plants, relatively high yield, desirable quality, and its ability to maintain as dry forage, especially
silage has a special value in arid and semi-arid regions (Zarbin and Thomas,2003). Tabatabaei
and Anagli (2012) examined the effect of salinity on sorghum in the germination stage. Their
study results showed, Sorghum of KFS2 cultivar is introduced as salinity tolerant sorghum due to
the highest amount of germination in saline conditions. Sistan is one of the important areas for
the development of sorghum in the country and in terms of cultivating corn and forage Sorghum
has the fifteenth place among the provinces of the country(Binam,1388). The lack of water in
Sistan plain is a serious issue. The only water source in the area is the Hirmand River, which
originates from the Baba mountains of Afghanistan. The region's water crisis is due to water
shortages in this river. so that, the lack of hydrometeorological water has led to the destruction of
the region's agriculture. Therefore, planning for the best use of water resources is essential and
inevitable. By choosing proper method for managing salty water, product performance reduction
can be prevented as much as possible and reduce non-salt water demand, and by the obtained
results it is possible to plan properly to increase the agricultural production in special
circumstances (salinity restriction). Therefore, this study was conducted to investigate the effect
of saline water management methods on yield and yield components of sorghum.

Methodology

This research was carried out in 2014 at the Agricultural Farm located in Mohammad Abad,
17 km southwest of Zabul city and on the Zabul-Zahedan Road, Latitude 61 ° and 46-minute east
and Longitude 30° and 88 minutes north. To implement the plan, a plot of 300 square meters was
selected, prepared and subdivided into plots of 4*3 meters in size. Within each plot, 5 furrows


mailto:H_piri2880@yahoo.comمقال

45 Piri et al. 40 (4) 2018

and stacks with dimensions of 4m length and 60cm width were created. The research was
carried out in a completely randomized block design with four management treatments and three
replications on the Sorghum cultivar. The seeds were cultivated on April 26th. Before planting
seeds, the required fertilizers were determined based on soil test. Until plant deployment, all plots
were irrigated uniformly with fresh water about 35 days. After this period, based on the scheme;
7 days irrigation interval and treatments were applied for each plot.

Irrigation treatments
First treatment(F): Irrigation with fresh water (salinity of 2 dS / m)
second treatment(S): Irrigation with salt water (7 dS / m)
Third treatment(FSF): Irrigation in every other day with salt and sweet water constantly.
fourth treatment(MFSF): Irrigation in every other day with salt and sweet water Variablely.

Plant sampling

A weekly sampling to study vegetation indices, plant height, stem diameter, stem fresh
weight, stem dry weight, leaf fresh weight, leaf dry weight, leaf area, root volume, root length,
root dry weight, root fresh weight, root-to-limb ratio, fresh and dry yield of forage sorghum was
done. The sampling was done and t three herbs were harvested from each treatment and
parameters were transferred to the laboratory for measurement. Dry weight of limb was obtained
by placing samples in an oven at 70 ° C for 72 hours. Then, the measured data were analyzed
using SPSS software and the averages were compared with Duncan's test. Investigating the effect
of saline water on growth indices of forage sorghum, Changes in growth rate(CGR), proportional
growth rate(PGR), and the leaf area index(LAI) was studied. To study salinity distribution in the
soil profile at the end of the growing season compared to the beginning, after harvesting by
drilling a profile at the center of all experimental plots, three soil samples were taken from each
of the profiles at depths of 0-20, 20-40, 40-60, and 60-80 cm. These samples were transferred to
the laboratory and saturated extraction was performed on them. In the next step, using EC gauge,
the electrical conductivity of all samples was determined. Using Excel software with these
values, salinity variations profile versus soil depth for different irrigation water salinity was
plotted.

Results and Discussion

The results of variance analysis showed that saline water management on all measured
parameters including leaf area, fresh and dry leaf weight, root volume, root dry weight, fresh and
dry weight of stem, and fresh and dry yield at probability level of 1% has a significant impact.
The highest yield and yield components related to F treatment is Irrigation with fresh water and
the least yield related to S treatment is irrigation with saline water. In general, using salt water for
irrigation reduces crop yields, but by using an appropriate management method for using saline
water performance reduction can be prevented. The use of salt water has reduced 39.77% the
yield of fresh forage compared to fresh water. While irrigation in every other day of the cows
with salt and sweet water constantly and variably reduced the yield of fresh forage by 15.4% and
10.55% in comparison with sweet water relatively. The results of variance analysis of the root
traits show that there is a significant difference between root traits in different treatments at the
probability level of 1%. It can be said that based on the comparison between different treatments
results mean, F treatments had the highest amount and S treatments had the least amount of root
parameters. The relationship of performance with these parameters was linear, which indicates
the importance of root parameters in increasing increasing. Also, about a product growth rate
variation, treatment F has the most and treatment S has the least of growth rate. Hence, there was
no significant difference between treatments FSF and MFSF with F treatment. Results of water
use efficiency showed that the highest water use efficiency is related to treatment MFSF and the
least efficiency is related to treatment S. Water use efficiency in the treatment FSF and MFSF is
ranked second and third, respectively. The process of salinity variations in soil depth is almost
the same as in treatments FSF and MFSF. The range of salinity variables variations in treatment
FSF is from 4.5 to 5.1 ds/m and in treatment MFSF is from 3.6 to 4.2 ds/m. But as can be seen,
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regular salt washings at each irrigation interval in treatment MFSF have created a better
condition in this treatment in comparison with treatment S and FSF, that's why the performance
of this treatment has also increased. Considering that the accumulation of salt in the surface
layers of treatment MFSF was lower than that of the soil depths and the highest root density was
in these layers, Sorghum yields increased compared to other management methods. Therefore, if
the irrigation system can be designed and managed based on this method, this method can be
more efficient than other methods.

Conclusions

As indicated in this research, by alternate Irrigation of furrows with salt and sweet water
Variably, there is no significant variation in the yield and yield components of the forage
sorghum. As a result, using this management method (treatment MFSF) for the cultivation of
forage sorghum, salty water can be used in combination with non-salt water, without causing a
slight reduction in product performance. Therefore, if the irrigation system can be designed and
managed on the basis of this method, this method can be more efficient than other methods.
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