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1381 681.45 1 083 073 065 059 057 056 059 064 0.74 0.96
1382 640.56 1 083 0.73 065 059 057 056 059 064 0.74 0.89
1383 647.36 1 083 073 065 059 057 056 059 064 074 09
1384 647.36 1 083 0.73 065 059 057 056 059 064 074 09
1385 707.48 1 083 073 065 06 057 056 059 064 0.74 1
1386 622.82 1 083 073 065 06 057 056 059 064 0.74 0.86
1387 295.93 1 083 0.73 065 058 052 047 042 037 033 03
1388 413.63 1 083 0.73 065 059 057 055 054 052 051 05
1389 544.73 1 083 073 065 06 057 056 059 063 067 0.72
1390 393.61 1 083 0.73 065 059 057 055 053 051 049 046
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1376 480.35 252.48 270.41 280.79 296.92 355.11 415.82 474.93 480.35 480.35 480.35 480.35
1377 666.36 252.48 270.41 280.79 297.33 354.17 415.86 474.59 532.24 590.64 648.58 666.36
1378 416.91 252.48 270.41 280.79 298.85 355.46 416.89 416.9 416.91 416.91 41691 416.91
1379 429.98 252.48 270.41 280.79 297.35 358.99 415.8 429.98 429.98 429.98 429.98 429.98
1380 363.85 252.48 270.41 280.79 297.58 356.11 363.85 363.85 363.85 363.85 363.85  363.85
1381 681.45 252.48 270.41 280.79 296.96 361.01 415.95 473.83 533.35 590.65 648.56  681.45
1382 640.56 252.48 270.41 280.79 298.91 357.24 415.87 474.68 533.07 590.64 640.56  640.56
1383 647.36 252.48 270.4 280.79 298.91 356.78 417.18 474.9 533.65 590.65 647.35 647.35
1384 647.36 252.48 270.4 280.79 298.91 356.78 417.18 474.9 533.65 590.65 647.35 647.35
1385 707.48 252.48 270.4 280.79 297.76 357.22 417.17 474.12 533.68 590.64 648.58 707.48
1386 622.82 252.48 270.45 280.79 299 357 415.83 474.03 534.15 590.64 622.82 622.82
1387 295.93 252.48 270.41 280.79 295.91 295.93 295.93 295.93 295.93 295.93 29593  295.93
1388 413.63 252.48 270.41 280.79 298.26 359.37 413.61 413.63 413.63 413.63 413.63 413.63
1389 544.73 252.48 270.4 280.79 298.71 357.18 416.28 474.08 533.14 544.73 54473  544.73
1390 393.61 252.48 270.41 280.79 295.14 354.76 393.6 393.61 393.61 393.61 393.61 393.61




e 3 3l (s A ke S sl b (3R — a5 s i 5 e 2 P e g ke 5 gy S (5 801/ VY

(Ul 35lo) (3Ll @l iliteo Gl o (wlol 2 Sy 4 Wi (85 &6 (131 & A dgaw y23lio =Y Jgo

Jlw 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

1376  614.37 896.57 955.24 994.62 1117.62 1239.8 1358.71 1378.69 1378.69 1378.69 1378.69
1377 614.38 896.65 955.24 993.37 1126.04 1239.84 1366.62 1494.78 1616.22 1740.88 1778.57
1378  614.38 896.6 955.24 994.43 1118.13 124251 1242.57 1242.57 1242.57 1242.58 1242.57
1379  614.38 896.6 955.24 993.57 1121.83 1233.17 1270.19 1270.2 1270.2 1270.2 1270.1
1380 614.38 896.58 955.24 991.33 1116.57 1133.16 1133.15 1134.72 1134.72 1134.72 1134.72
1381 614.38 896.64 955.24 992.71 1121.11 1239.9 1365 1496.96 1616.22 1740.96 1810.36
1382  614.38 896.6 955.24 994.22 1121.08 1243.59 1366.61 1493.12 1616.21 1723.7 1723.7
1383  614.38 896.56 955.24 990.65 1121.12 1240.6 1366.22 1493.66 1616.21 1738.32 1738.34
1384 614.38 896.56 955.24 990.65 1121.12 1240.6 1366.22 1493.66 1616.21 1738.32 1738.34
1385 614.38 896.68 955.24 994.68 1121.15 1239.89 1365.12 1493.15 1616.22 1740.96 1865.18
1386  614.38 896.61 955.24 994.33 1117.33 1239.85 1366.64 1494.3 1616.21 1685.5 1685.5
1387  614.38 896.6 955.24 987.84 987.8 987.8 987.81 987.89 987.89 987.89 987.89
1388 614.38 896.6 955.24 993.49 1120.41 1235.48 1235.52 1235.53 1235.53 1235.53 1235.53
1389 614.38 896.61 955.24 992.63 1121.09 1239.77 1366.46 1489.14 1517.32 1517.32 1517.32

1390 614.38 896.63 955.24 993.56 1109.5 1193.39 1199.72 1199.78 1200.08 1200.08 1199.51
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1376 415.82 1239.8 23066 1480 1633 920 1441 2864 500 396 328 32628
1377 415.86 1239.84 21919 1480 1580 920 2084 2864 500 396 328 32072
1378 416.89 1242.51 22541 1480 1821 920 1422 2864 500 396 328 32272
1379 415.8 1233.17 22950 1480 1600 920 1495 2864 500 396 328 32534
1380 363.85 1133.16 14640 1480 2750 920 2248 2864 500 396 328 26126
1381 415.95 1239.9 23116 1480 1620 920 1461 2864 500 396 328 32686
1382 415.87 1243.59 23111 1480 1581 920 1484 2864 500 396 328 32665
1383 417.18 1240.6 23111 1480 1581 920 1484 2864 500 396 328 32665
1384 417.18 1240.6 23111 1480 1581 920 1484 2864 500 396 328 32665
1385 417.17 1239.89 23113 1480 1625 920 1420 2864 500 396 328 32647
1386 415.83 1239.85 23110 1480 1582 920 1476 2864 500 396 328 32657
1387 295.93 987.8 12118 1480 1728 920 1710 2864 500 396 328 22045
1388 413.61 1235.48 22489 1480 1688 920 1422 2864 500 396 328 32088
1389 416.28 1239.77 23112 1480 1630 920 1420 2864 500 396 328 32651
1390 393.6 1193.39 21065 1480 1585 920 1422 2864 500 396 328 30561
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1376 480.35 1386.26 12118 1480 6320 920 5077 2864 500 396 328 30003
1377 666.36 1778.58 26446 1480 6320 920 5680 2864 500 396 328 44934
1378 416.91 1250.12 12118 1480 6320 920 2358 2864 500 396 328 27284
1379 429.98 1278.18 12118 1480 6320 920 2919 2864 500 396 328 27844
1380 363.85 1135.51 12118 1480 5027 920 1420 2864 500 396 328 25052
1381 681.45 1810.36 27704 1480 6320 920 5680 2864 500 396 328 46192
1382 640.56 1724.24 24296 1480 6320 920 5680 2864 500 396 328 42784
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1388 413.63 1243.08 12118 1480 6320 920 2218 2864 500 396 328 27143
1389 544.73 1522.4 16310 1480 6320 920 5680 2864 500 396 328 34798
1390 393.61 1200.09 12118 1480 6261 920 1420 2864 500 396 328 26287
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Abstract
Using magnetic water may be one of the ways to improve the effects of water
quality/quantity in agriculture. The water shortage in the country and the
continuation of droughts are considered as the most important factors limiting
crop growth. In this research, effect of magnetic water on the growth and yield of
two plants, namely, corn (Zea mays) and roselle tea (Hibiscus sabdariffa), was

investigated. The study included three treatments of magnetic water (EC=2 dS/m)

including magnetic water (T1), electromagnetic with high frequency range (T2),
and electromagnetic with low frequency range (T3), and a control, in the
Educational and Research Field of Semnan University, Iran. In order to
investigate the effect of different magnetic water treatments on the morphological
characteristics of corn/maize and roselle tea, an experiment was conducted in the
form of a completely randomized block design (four blocks and three
replications). Results revealed that corn yield in treatment T3 was 1663 gram and
outweighed the control by 147 gram. Yield of roselle tea plant for treatments of
T1, T2 and T3 was 259, 268 and 235, respectively. However, the results of this
study showed that the effects of three magnetic water treatments on the growth
performance of maize and roselle tea are not statistically significant at the 95%
confidence level. In general, the results show that magnetic water can greatly
increase the yield of maize, but the irrigation of roselle tea with magnetized water
increased growth, and yield was better during the growing season.

Keywords: Irrigation using magnetic water, Zea mays, Hibiscus sabdariffa
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Abstract
In recent years, the conflict between environmental interests and farmers'
livelihoods has emerged as one of the most crucial issues in the environmental
and agricultural governance of the Zayandeh-Rood watershed. Hence, achieving a
balance between economic profitability through the use of an optimal cropping
pattern and preventing the excessive extraction of groundwater resources holds
great importance for policymakers in this field. In this study, the environmental
function was modeled by considering water resources limitation, while the
economic function was modeled based on the economic profit derived from the
cultivated crops in Kohpayeh-Segzi Plain in 1996-2011. The Nash function was
optimized by using constrained nonlinear optimization by taking into account the
limitation of water resources in each year. After optimizing the Nash function, the
cropping pattern was determined using both game theory (GT) method and linear
programming (LP) method. Results indicated 30% reduction in water
consumption with the GT and 17% reduction with the LP method. Additionally,
the profit reductions for these two methods were 16% and 3%, respectively,
compared to the base case. Furthermore, the results revealed that the groundwater
level in the representative hydrograph of the plain decreased by 3.94 and 2.23 m
in the GT and LP methods, respectively. Conversely, in the optimized GT method
with an economic function weight of 0.5, the groundwater level of the plain
increased by 8.67 m. Considering the reduction of water consumption, profit
reduction, and the increase in groundwater level, the optimized GT method with a
weight of 0.5 was superior to the LP method.

Keywords: Groundwater table drop, Linear programming, Environmental function, Economical
function, Representative hydrograph of the plain
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Abstract
Subsurface drip irrigation is one of the optimal management methods of water
application in the agricultural sector. The aim of this study was to investigate the
technical performance and soil salinity in the subsurface drip irrigation systems in
Semnan Province during the years 2019 to 2020. Five systems were evaluated in
Shahroud, Damghan, and Semnan areas. For this purpose, the hydraulic
characteristics of the system, soil moisture, and soil salinity were investigated. In

general, the results of the evaluation showed that the coefficient of flow variations
(\Vags) varied from 4% to 8%, the statistical uniformity coefficient (Us) varied
from 85% to 90.7%, and the emitter discharge coefficient of variation (Vpf)
varied from 0.09 to 0.15. The hydraulic performance of the systems was relatively
good. The evaluation results showed, the pressure at the end of the laterals was

less than necessary in some parts, but the use of pressure compensating emitters
adjusted the flow in these parts. In the studied orchards, the installation depth of
the laterals was non-uniform and between 15 and 45 cm. The amount of moisture

increased from the soil surface to lower parts. Examination of salinity profile of
soil saturated extract showed that, with increasing horizontal distance from the
lateral, the amount of salinity increased, but decreased with increasing depth. The
maximum amount of salinity was found in the installation depth of 30 and 40 cm,
in the 0-30 and 30-60 cm soil layers. The reason for the increase in salinity in this
area was the decrease in soil moisture due to the capillary rise of moisture and its
evaporation from the soil surface and faster absorption of moisture by the roots.
The most important factors to improve the performance of the systems are proper
implementation of the systems and provision of the necessary pressure in the
manifolds and laterals, soil salinity leaching in winter with heavy flood irrigation,
and installation of the laterals evenly at the appropriate depth.

Keywords: Emitter performance, Lateral installation, Soil moisture, Soil salinity leaching, Uniform
water application
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Abstract
In the current research, with the aim of identifying the most effective techniques
to reduce actual water use (Eta) to help restore the lakes of Urmia, Tashk-
Bakhtegan, Fars, and Shadgan Wetland in Khuzestan, monitoring was carried out
in the crop year 2021-2022 by applying planting techniques at the level of
farmers' fields and orchards. In this research, 55, 17, and 18 farms and orchards
were considered from Urmia Lake, Tashk-Bakhtegan and Maron-Jarhari basins,
respectively. The results showed that the application of all techniques reduced
wr:jgatlon water by an average of 24.6%, increased yield by an average of 18.3%
and water productivity by an average of 60.4% for all the three catchments.
However, not all these techniques were effective in reducing the amount of ETa.
Farm monitoring showed that the techniques based on "accurate scheduling based
on soil and plant indexes along with the modification and optimal management of
the existing irrigation system™ were able to reduce ETa by an average of 15.5%
and improving the efficiency of water productivity (WPET% by an average of 40%
in all the three basins. Therefore, the most effective techniques in Urmia Lake
basin were use of two-way furrows of rows of trees in surface irrigation and
planning drip irrigation based on soil and plant indexes in row crops and trees,
which reduced ETa by 18%. Also, there was 21%, reduction in ETa by making
irrigation plots under tree shades for pomegranate and pistachio in the Tashk-
Bakhtgan Basin, and 13% reduction by making basins around the shading surface
of palm trees along with palm leaf mulch, and 14 % reduction by the water flow
cutback management method in the strip surface irrigation in the Maron-Jarahi
Basin. These were considered as the most important techniques. Finally, it can be
stated that paying attention to monitoring techniques at the level of a basin with
local participation and promoting them can be effective in protecting the region's
ecosystem while establishing sustainable agriculture.

Keywords: New technologies, Actual water consumption, Improvement of water productivity,

Environmental protection
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Abstract
Sesame plant is adapted to semi-arid conditions and one of its distinctive features
is tolerance to water stress, and the correct management of irrigation plays a
significant role in increasing the quantity and quality of sesame seeds. This
research was conducted to determine the optimal irrigation method, applied water
volume, and planting arrangement to achieve the maximum vyield and water
productivity of sesame in Gorgan region. The study was carried out as completely
randomized blocks at the Agricultural Research Station in Gorgan. The treatments
included 3 irrigation methods (sprinkle, T-tape drip and surface) along with three
arrangements of planting on a raised bed (2 rows of planting on a raised bed 50
cm wide, 1 planting row on a 50 cm wide ridge, and one planting row with 50 cm
intervals on a flatbed). Based on the results, the maximum seed yield in both years
of the experiment 2021-22 was in the T-tape drip irrigation system and in the 1
planting row on a 50 cm wide ridge planting arrangement (1305 kg.hat) and the
lowest was in the surface irrigation treatment with the flat planting method (735
kg.hal). The average amount of applied water for the two years of testing for the
strip drip irrigation system was measured to be about 4180 m3ha?, and for
sprinkler and surface irrigation methods was about 4675 and 5930 m®ha,
respectively. The maximum water productivity for irrigation method (T-tape drip
irrigation) and for ridge planting was 0.31 and 0.45 kg/m?®, respectively. In total,
with the aim of achieving maximum seed yield and water productivity with
minimal water consumption, T-tape drip irrigation and ridge planting are suitable
for sesame and are recommended.
Keywords: Applied water, Pressurized irrigation system, Raised bed
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Abstract
To evaluate the effect of different irrigation methods on yield and water use
efficiency (WUE) of chitti beans, a research study was conducted in 2022 and
2023 at the Bean Research and Education Center in Khomein, Iran. The study was
designed as a multi-location (regional) experiment using a randomized complete
block design with three replications. Four irrigation methods included classical
sprinkler irrigation, New-fit sprinkler irrigation, rain flat irrigation, and drip tape
irrigation. Different types of chitti bean cultivars (line 21492, Kousha, and Saleh)
with three growth habits were randomly sown in these locations. The results
showed that the maximum water consumption (12500 m® hal) belonged to the
classical sprinkler irrigation method, while the least (6600 m® ha™) was in the drip
tape irrigation; and the New-fit sprinkler and Rain flat irrigation had almost the
same water consumption (about 11000 m?® hal), were in between those two
methods. Also, the highest and lowest WUE (0.45 and 0.18 kg m, respectively)
were obtained in drip tape and classical sprinkler irrigation, respectively. The
results of analysis variance showed that the irrigation method effect on yield
components and grain yield was significant, but the effect of cultivar was
significant only on grain yield. The highest (296.9 g m) and the least (228.7 g m"
%) values of grain yield were observed in the drip tape and classical sprinkler,
respectively. Among the cultivars, the highest grain yield belonged to Kousha and
Saleh cultivars. In general, the results demonstrated that the drip tape not only
decreased water consumption but also led to improving yield components of chitti
bean and higher water use efficiency.
Keywords: Classical sprinkler, Drip tape irrigation, Kousha cultivar, Yield components
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