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unconventional water sources. One of these sources is the available saline water.
The aim of this research is to investigate the method of combining Caspian Sea
water with freshwater on the performance of Medicago sativa and Sanguisorba
minor species. The selection of these species was due to their high production,
excellent acceptance by livestock, suitable nutritional value, high seed
production, and easy establishment. For this purpose, an experiment was
conducted in the form of a split-plot design in complete randomized blocks with
three replications and five treatments: freshwater (control) and 10, 20, 30, and
50% ratios of Caspian Sea water cultivation in the field in 2020. Germination
indices, shoot and root dry weight, production, relative humidity, sodium,
potassium, nitrogen, and protein percentage were investigated. Data were
analyzed using variance analysis and MINITAB software version 18, and mean
comparisons in Excel software using LSD test were investigated. The results
showed that the alfalfa species had complete germination up to a salinity level of
20%, and the Poterium species had a 37.5% germination rate up to a salinity level
of 20%. In the alfalfa species, the highest amount of production per unit area was
in the 10% treatment, and in the Poterium species, it was in the control treatment
and then decreased. The percentage of relative humidity, potassium, nitrogen, and
protein decreased in both species with increasing salinity level, while the sodium
percentage increased. Overall, the alfalfa species had better performance in terms
of yield per unit area and salt tolerance than the Poterium species in all stages of
germination and growth and had good potential for growth under saline stress
conditions up to 20%. Therefore, it is recommended as a salt-tolerant species.
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1.  Introduction

Investigation of different rangeland and forage species under different environmental stresses,
especially salinity stress, recognizing the compatibility of species and introducing compatible species
and cultivars, can be a step towards eliminating the shortage of forage. Creating new water sources for
irrigation saves drinking water for human consumption. Salinization is a method of using saline soil
and water resources in agriculture and one of the salinization rings is the production of plants with saline
water resources. Caspian Sea water with less electrical conductivity than the water of other open seas
of the world with an average of 18.5 ds/m can be used as an unlimited water source for to be evaluated
in rangeland crop cultivation. Also, due to the presence of many useful salts in the Caspian Sea water,
including potassium, calcium and sodium, compared to fresh water, it can be used as a suitable water
source for growing forage plants. Therefore, the use of Caspian Sea water for agricultural purposes is
considered as a viable option.

2.  Materials and Methods
This research was conducted on farm land in Larim village in Mazandaran province in spring 1399. The

climate of the region is moderate and the average rainfall is 686.3 mm according to the new Amberge
method. The average annual temperature is 17.5 ° C and the average annual relative humidity is 75%.
In this study, tow forage plants Sanguisorba minor and Medicago sativa was selected and cultivated in
spring of 2021. In order to evaluate germination indices, fresh and dry weight of aerial and underground
organs, root and stem length, production, percentage of sodium, potassium, nitrogen, protein and
relative humidity of the experimental sheet in a randomized complete block design in Split plot mold
with three replications and five treatments including ordinary water and four salinity levels 10% ratio
equal to 1.85 ds/m, 20% equivalent to 3.7 ds/m, 30% equivalent to 5.5 ds/m and 50% equivalent to 9.25
ds/m Caspian Sea by cultivation in land with 60 pieces of one square meter. Data were analyzed by
variance in MINITAB software version 18 and the comparison of mean traits in treatments related to
LSD method was performed in Excel software. In this statistical method, the aim was to determine the
existence of a significant difference between the relevant means at a significance level of 5%.

3. Results

The results of analysis of variance showed that most of the parameters studied with five treatments
including ordinary water and four salinities showed a significant difference at the level of (P>0.01) and
some parameters were significant at the level of (p>0.05).

4.  Discussion and Conclusion

The alfalfa species germinated up to 20% of sea water salinity and the poterium species could tolerate
up to 10%. Regarding alfalfa species. poterium species tolerated salinity up to 1.85 ds/m, it can be stated
that by increasing the percentage of seawater, the amount of sodium chloride and other ions in seawater
has provided an unsuitable environment for germination. The reason for the decrease in seed
germination is related to the increase in the osmotic pressure of the soil solution, which results in an
increase in the amount of energy that the seed must expend to absorb water from the soil, which
increases respiration and reduces germination Rapid, uniform and complete germination of seeds causes
optimal germination and rapid initial growth of plants, and optimal early growth in turn leads to more
sunlight and increased yield. Germination rate coefficient is an indicator of seed germination rate and
acceleration. In alfalfa species, it has caused a higher germination percentage than poterium species.
One of the important parameters in determining seed germination is the germination index, which has
a direct relationship with the quality and bio-strength of seeds. In other words, the higher the quality of
seeds, the higher the germination percentage and the number of germinated seeds, and as a result, the
higher the germination index. Seeds of saline plants are not only able to tolerate higher salinity than
conventional agricultural plants, but also show more viability in saline environments. In alfalfa at 10%

Arash Kakoolarimi, Reza Tamartash”, Mahammad Reza Tatian. The effect of irrigation with different salinity levels of the
Caspian Sea on the yield of Medicago sativa and Sanguisorba minor species



113 _ Iranian Journal of Irrigation and Water Engineering

salinity level equal to 1.85 ds/m, better yield per unit area was achieved and with a significant difference
at 20% salinity level equal to 3.7 ds/m production was reduced. In poterium species, production
decreased with increasing salinity levels. In both studied species, with increasing salinity levels, the
percentage of sodium was gradually increased and the percentage of potassium and nitrogen as well as
the percentage of protein of the species was reduced. Increasing the amount of sodium and chlorine ions
and decreasing potassium ions will have destructive effects on physiological processes of plants such
as protein synthesis, amino acid synthesis due to nitrogen reduction, chlorophyll synthesis, relative
humidity and plant growth. decreased protein content under salinity stress can be due to the breakdown
of proteins and their lack of re-synthesis.
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