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Abstract

Introduction

Forage plants are of undeniable importance in grazing livestock and thus supply human needs for
livestock products. Unfortunately, in Iran, the production and management of forage plants is less
considered than other crops. As a result, on the one hand, the lack of attention to increase the quantity
and quality of forage, has led to a shortage of meat and dairy products and reduce their quality, and
on the other hand due to livestock pressure on natural pastures has led to the destruction of a large
part of vegetation. Therefore, paying attention to the cultivation of forage plants with the scientific
method in the country, which is faced with uncontrolled population growth and lack of rich
rangelands, is of particular importance. Forage production is very important in the country.
Examining different rangeland and forage species under different environmental stresses, especially
salinity stress, recognizing the potential for species adaptation and introducing compatible species,
can be a step towards eliminating forage shortages. Existence of huge resources of water and saline
soil in the country has made the use of salinity-resistant plants as new sources in order to produce
sustainable forage to meet the nutritional needs of livestock in the country inevitable. Creating new
water sources for irrigation saves drinking water for human consumption. Haloculture is a method of
using saline water and soil resources in agriculture and one of the salinity 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 equivalent to 12000 ppm 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 drinking water, it can be used as a suitable water source for growing forage plants. The
average salt in the Caspian Sea is about 13 grams per liter while in the high seas and oceans it is
about 45-35 grams per liter. The Caspian Sea has the lowest amount of Cl— and Na + and the highest
amount of Ca2 + and so42- compared to other high seas, which in turn causes less damage to the
physical and chemical properties of the soil. Therefore, the use of Caspian Sea water for agricultural
purposes is considered as a viable option. In this regard, we studied the effect of seawater irrigation
at five levels of zero (control), 10, 20, 30 and 50% mixed with fresh water cultivated in the spring of
1399 on two plants Agropyron elongatum and Festuca arundinacea.

Methodology

This research was conducted on a plot of land in Larim village in Mazandaran province in the spring of
1399. Larim in terms of geographical location with a longitude of 50 to 52 degrees and latitude of 36 to
45 degrees is located in the northern margin of the city of Joybar in the Gilkhoran section. This village
is located at a negative altitude of 20 meters above the sea level. This village is connected to the Caspian
Sea at a distance of 4 km from the north. The access road to Larim is through the Sari-Larim axis and
the distance of this village with Joibar city is 9 km, with Sari city is 25 km and with Babolsar city is 35
km (Figure 1). In order to evaluate germination rate, percentage and index, fresh and dry weight of
aerial and underground organs, root and stem length and production, percentage of potassium, sodium,
nitrogen, protein and percentage of relative relative humidity in the form of block design. Random
complete in split plot form with three replications and five salinity levels (ordinary water and 10% ratio
equal to 1200 ppm, 20% equivalent to 2400 ppm, 30% equivalent to 3600 ppm and 50% equivalent to
6000 ppm Caspian Sea water decomposed based on materials Soluble in the laboratory (culture) was
performed by cultivating in a field with 60 plots of one square meter in Larim area. The water quality
characteristics of the Caspian Sea and the water used (Table 1) for dilution (amount of compounds
present) and soil properties of the region (texture, amount of sodium, potassium, calcium and
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magnesium, acidity and electrical conductivity) were studied in the laboratory ( Table 2). Equation 1 is
used to calculate the germination rate (Maguire index). (1) RS = XSi / Di Where (Rate of Seed
germination) RS is the germination rate, Si is the number of germinated seeds per count and Di is the
number of days to the i count. Equation 2 is used to calculate the germination rate (Thomson index).
(2) GR = Z (G / t) Where GR (Germination Rate) is the germination rate and G is the percentage of
germinated seeds per day and t day is counted. Equation 3 is used to calculate the germination
percentage (Germination Percentage). (3) PG = (Ni / N) x 100 Where Ni is the number of germinated
seeds up to day i and N is the total number of seeds. Equation 4 is used to calculate the germination
coefficient (Germination Coefficient of Velocity of). (4) CVG = 100 x [ENi / ZNiTi] Where Ti is the
number of days after sowing and Ni is the number of seeds germinated on day i. Equation 5 is used to
calculate the mean daily germination (Mean Daily Germination). (5) MDG = FGP / d Where FGP is
the percentage of final germination and d is the number of days to reach the maximum germination.
Multiply total nitrogen by 6.25% of crude protein. To measure the relative percentage of leaf water
(Relative Water Content), the leaves are separated from the plant and the weight of each leaf is measured
(FW). The temperature will be kept in the dark, after which the weight of the leaves will be measured
again (TW), after which the leaves will be dried in an oven at 70 ° C for 48 hours, then Will be re-
weighed (DW). The relative leaf water content is calculated using Equation 6. From placing in distilled
water: RWC (%) = (FW-DW) / (TW-DW) x 100 (6) Also, with the data of dry weight and area of each
plot, the amount of species production will be calculated. Finally, the data were analyzed by analysis of
variance and the comparison of mean traits in LSD-related treatments was performed in Spss software.

Conclusion

The results of analysis of variance showed that most of the studied parameters of both species under
different salinity levels of Caspian Sea water in different proportions include: ordinary water (control),
10% Caspian Sea water, 20% Caspian Sea water, 30% sea water Caspian and 50% of Caspian Sea water
were examined, showing a significant difference at the level of 1% (P>0.01) (Table 3). The two
rangeland species studied were evaluated at different salinity levels. The results of germination
percentage of two species below salinity levels showed that the highest germination percentage with
100% was for both species that did not show a significant difference with each other. The results of
Maguire index germination rate showed that Festuca species under normal water treatment and 10%
salinity of sea water both had the highest germination rate with 4.94 which did not show a significant
difference with each other but with Agropyron species in Different salinity levels showed significant
differences (Figure A). The results of germination rate of Thymson index showed that Festuca species
under normal water treatment with 12.38 had the highest germination rate that there was no significant
difference between this species but with Agropyron species at different salinity levels showed a
significant difference. Gave (Figure b). The results of germination rate coefficient showed that Festuca
species under control treatment had the highest value with 66.23 which showed a significant difference
with different salinity levels in Agropyron species (Figure T). The results of average daily germination
showed that Festuca species under control treatment and 10% and 20% seawater with 10.74 had the
highest value and with Agropyron species, showed a significant difference in all salinity levels (Figure
C). The results of germination index showed that Agropyron species under normal water treatment with
10.44 had the highest value, which showed a significant difference with 30 and 50% levels of
Agropyron and at different salinity levels with Festuca species (Figure H). The stem lengths of the two
species under different salinity levels were also examined. Accordingly, the maximum stem length for
Agropyron species under treatment was 10% with 67.23 cm, which except for the treatment of 20%
seawater in Agropyron species with other levels of this species and also with different salinity levels in
Festuca species showed a significant difference. Dad (Figure D). The results showed that the maximum
root length for 10% sea water treatment was Agropyron species with 18.25 cm, which showed a
significant difference with other salinity levels in Agropyron species and different salinity levels of
Festuca species (Figure R). The highest fresh and dry weight of shoots for Agropyron species treated
with 20% salinity of sea water were 1422.96 and 256.13 g, respectively, which showed significant
differences with other different salinity levels in Agropyron species and with different salinity levels in
Festuka species. Gave (Figure S and S). The results of fresh and dry weight of roots showed that
Agropyron under normal water treatment with 264.49 and 31.73 g, respectively, had the highest weight,
which was a significant difference with other treatments in Agropyron and all different salinity levels
in Festuca species. (Figure p and d). Production results showed that 20% treatment for Agropyron
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species with 64.02 kg / ha had the highest value, except for 30% treatment in Agropyron species with
other salinity levels related to Agropyron and all salinity levels of Festuca showed a significant
difference. The lowest production for Festuka species was treated with 50% salinity of sea water (Figure
1). The results related to sodium showed that Festuka species under the treatment of 50% seawater with
0.63% had the highest value and showed a significant difference with other treatments of both species
at all salinity levels (Figure K). The results related to potassium showed that Agropyron species under
normal water treatment had the highest value with 19.53% and showed a significant difference with
other treatments of both species at all salinity levels (Figure C). The results related to nitrogen and
protein showed that Agropyrone species under normal water treatment had the highest values with 2.70
and 16.87%, respectively, and showed a significant difference in both species with 20, 30 and 50%
salinity treatments. Is (Figure L and M). The results related to the percentage of relative humidity
showed that Agropyron species under ordinary water treatment had the highest value with 71.58% and
showed a significant difference with the treatments of Festuca species in all salinity levels (Figure N).
The results of analysis of variance of the studied factors of the two species are shown in Table 1 and
the comparison chart of the mean of the studied parameters is shown in Figure 2.
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