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Estimation of Water Requirement and Plant Coefficient of Calendula
Officinalis in Landscape

Z. Sojoodi! and F. Mirzaei*?

Abstract

There is a strong need to develop Landscape in and around cities to prevent air pollution and create a suitable
environment. This will create a new place of consumption for water. Therefore, it is necessary to estimate the
evapotranspiration of urban Landscape plants to manage water use. In this study, vegetative coefficient and water
requirement of Calendula officinalis plant were estimated using Wucols method and water balance method for the
period of six months from 21 March 2019 to 22 September 2019 in the Botanical Garden of Campus of Agriculture
and Natural Resources, University of Tehran. In this period, the average coefficient of vegetation for the whole
period was 0.38 and 0.3, respectively, by the water balance method and the Wucols method. Evapotranspiration was
estimated as an average of 776 mm in the water balance method and 607 mm in the Wucols method throughout the
experiment. In the urban Landscape the vitality, health and decorative aspects of plants are important .

By using the Wucols method to determine the water requirement, it is possible to prevent over-irrigation or under-
irrigation by correctly estimating the water requirement of the plants and applying the appropriate depth of irrigation
water. And provided sufficient plants growth.

Keywords: Landscape, Water balance, Wucols
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Simulation of Sugar Beet Yield and Water Use Efficiency under Different
Irrigation Period

H. Sayyahi', A. Egdernezhad*"and N.A. Ebrahimipak®

Abstract

Due to importance of sugar beet in food industry in Iran, it is necessary to study the reply of the crop to different
irrigation water. Since applying farm studies need time and costs, it is important to use cropping model. To achieve
the aim, AquaCrop and CropSyst models were evaluated for simulation of sugar beet yield under different irrigation
scenarios. To do this end, data collected from Feiz Abad agricultural research station in Qazvin from four irrigation
periods (I11: 6, 12: 9, 13: 12 and 14: 1 day) were used. Results showed that AquaCrop accuracy was better than
CropSyst. In average, AquaCrop and CropSyst error for simulation of sugarbeet yield were 1.7 ton.ha and 4.2
kg.hal, respectively. Results for water use efficiency showed the superiority of AquaCrop. Efficiencies of both crop
models for yield and water use efficiency were acceptable. AquaCrop and Cropsyst error for simulation of water use
efficiency were 0.21 kg.m® and 0.50 kg.m?, respectively. Comparison of R? for both models revealed that
AquaCrop results had better correlation with observed data compared to CropSyst ones. According to all results, it is
proposed to use AquaCrop for simulation of sugarbeet.

Keywords: Crop Modeling, Deficit Irrigation, Radiation-driven Model, Water-driven Model.
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Respond of Populus deltoides Bartr. ex Marsh Seedlings to Various Soll
Moisture Regimes in Guilan Province

S. Moeinifar!, A. Salehi?, M. Ghodskhah Daryaei** and A. Heidari Safari Kouchi*

Abstract

Current study was carried out by the aim of investigating the effect of different degrees of irrigation on some
quantitative characteristics of eastern cottonwood (Populus deltoides Bartr. ex Marsh) seedlings in Guilan
province. The cuttings were planted in a completely randomized design with four treatments and five
replications. Three irrigation levels including 20%, 40% and 60% of soil saturated moisture content in each pot
including 187.5, 375 and 570 ml water for 2.5 kg soil and control treatment (without manual irrigation) every
three days applied on seedlings form the beginning of spring to end of summer. At the end of the period, height
of seedlings using ruler, collar diameter using caliper, stem and root fresh weight by scale, stem and root
biomass by drying in oven, root length using graph paper, the number of leaves by counting were measured for
all treatments and examined by one-way analysis of variance (ANOVA) test. The results showed that the highest
average of seedlings height with 94.2 and 90 cm, the highest collar diameter with 8.3 and 7.73 mm, the highest
root length with 463 and 425 cm, the highest number of leaves with 12 and 9 The highest weight of the stem
with 37 and 34 grams and the highest yield of the stem of the studied seedlings with 18 and 16 grams was
related to 40 and 60 percent treatments and there was no significant difference between the two treatments.
Also, the highest stem to root biomass ratio of 3.2 was obtained in the treatment of 40%. According to the
results of the present study, the optimal irrigation limit for the studied seedlings was determined as 40% of the
soil saturation moisture.

Keywords: Collar diameter, cutting, irrigation interval, root length, and stem weight.
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Rice Transplanting and Direct Seeding Cultivation, Technical and
Economic Solution for Rice Production in Golestan Province (on Farm)

M.H. Razzaghi™, A. kiani 2 and N.M. Abyar"

Abstract

Changing the cultivation method of rice from transplanting to direct seeding due to water consumption and
destruction of soil structure in the transplanting has been considered by farmers. This study was carried out to
evaluate the technical and economic changes of rice cultivation from transplanting to direct seeding in
Golestan province in 2018. For this purpose, 10 rice farmers were selected, of which 7 farmers had their rice
cultivation done by direct seeding method. The results showed that the amount of water used in direct seeding
method with sprinkler irrigation system was from 5700 to 14100 and in the transplanting method was from
8500 to 15200 cubic meters per hectare. Water productivity in direct seeding farm with Fajr Cultivar was 35%
and with Tarom Binam Cultivar was 17% higher than Transplanting of theirs. The average water productivity
of Neda cultivar direct seeded was two percent lower than transplanting. The physical productivity of inputs
indicated that by allocating per kg of fertilizer and seed, working day and cubic meter of water in the direct
seeding method, 18.3, 243.6, 77.8 and 0.57 and 16.1, 6, and in transplanting method 16.1, 110.6, 57.4 and 0.45
kg of rice are produced, respectively. Direct seeding compared to transplanting can reduce the consumption of
inputs and production costs. In the direct seeding, rice yields less than the transplanting, but with proper
management, profitability can be increased.

Keywords: Rice, Water Consumption, Water Productivity, Value Productivity.
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Water Management in Agriculture
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Evaluation and Comparison of the Performance of Wheel Move and
Classic Sprinkler Irrigation Systems in Semnan Province

N. Naderi™ and M. Akbari?

Abstract

Due to the water resources crisis in Semnan province the use sprinkler irrigation systems in this province,
has been considered. It is necessary to evaluate the performance of sprinkler irrigation systems in order to
identify the problems and increase their efficiency. The purpose of this study was to investigate and compare
the performance of wheel move and classic systems with portable sprinkler irrigation systems in Semnan
province in 2017. For this purpose, uniformity coefficient (CU), distribution uniformity (DU), application
potential efficiency (PELQ), evaporation and wind losses and water volume were determined. The
implementation of sprinkler irrigation systems had reduced water consumption by an average of 42%, but the
area under cultivation had increased by an average of 22%. Potential application efficiency, uniformity and
distribution coefficients for wheel move systems were 53.8%, 70.5% and 65.5% respectively and for classic
systems with portable sprinkler were 48.8, 66.7 and 60.7% respectively. Replacing worn sprinklers and proper
use of the wheel move system in windy conditions in farm No. 9 were factors in the better performance of this
system. In classic systems with portable sprinkler, improper spacing of the sprinklers, low pressure of
sprinklers and using the number of sprinklers more than the design limits on lateral had reduced the efficiency
of this system, which can be improved by eliminating them. The results also showed that preventing water
leakage in the systems, proper training of users and use of irrigation planning table will improve the
performance of sprinkler irrigation systems.

Keywords: Efficiency, Sprinkler, Uniformity, Volume of water consumption
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Wheat Yield and Water Productivity Simulation in Hendijan Plain Using
AquaCrop Model

M. A. Barzikar', A. Egdernezhad™, A. Tafteh™ and N. A. Ebrahimipak®

Abstract

Due to the importance of the wheat crop, it is cultivated in many plains in Khuzestan province, Iran.
However, cultivation conditions for this crop are not the same in all plains. Therefore, several researches
are needed to determine the appropriate cultivation conditions. These researches cost a lot of time and
money. For this reason, the use of crop models such as AquaCrop is essential to investigate different
cultivation date scenarios. Based on this purpose, the present study was conducted to evaluate the
AqguaCrop model and simulate wheat yield and water productivity in Hindijan plain, Iran. To do that, the
required data were collected from 9 farms during two years. The highest wheat yield in this plain was
equal to 1626 kg.ha® (with water consumption efficiency of 0.15 kg.m?). The validation results of
AquaCrop model showed that this model had an overestimated error (MBE>0) to simulate both yield and
water productivity. The accuracy (NRME<0.1) and efficiency (EF>0) of AquaCrop were excellent for
simulating both parameters. Therefore, this model was used to simulate the yield and water productivity
for three irrigation water quantities (300, 500 and 700 mm) in the three cultivation dates (the first, second
and third decades of November). The results showed that application of 700 mm irrigation water and
cultivation date of the third decade of November resulted in achieving a yield about 1500 kg.ha? and
water consumption efficiency about 0.5 kg.m.

Keywords: Crop Modeling, Cultivation Date, Water-driven Model
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Potato Water Use Efficiency Analysis on Farms in the North of Khuzestan
Province

M. Moayeri’
Abstract

Annual evaluation of water use efficiency index provides the possibility of extracting strategies to improve farm
water productivity. The main purpose of this article is to determine the effective factors in improving the water
productivity of potatoes in the north of Khuzestan province. In Khuzestan province, potato cultivation has started
from the first 10 days of October as winter planting or continuation plan with the aim of supplying the potatoes
needed by the market, and will end until the first 10 days of February. The present paper is the result of studying on
growing stages, management of surface-furrow irrigation and potato yield in 33 selected farms in different water
supply sources including Dez and Gotvand’s irrigation and drainage networks, wells and pumping during one
growing season. In this study, it was found that with an average effective rainfall of 201 mm and a volume of water
consumption of 2135 cubic meters per hectare, 21100 kg of potato tubers with water use efficiency (effective
rainfall + irrigation) 5.41 kg per cubic meter is produced. The average water application efficiency in these farms
was 39.3%. Improper irrigation cycle and soil moisture caused most fields with delayed sowing dates, especially in
the middle growth stage. Based on the analysis of farmers' managements, practical recommendations were provided
to increase the water use efficiency of potatoes by selecting the appropriate planting date, timely irrigation
management, observing the harvest time in proportion to the maturity of potato tubers and if possible change in
irrigation method.

Keywords: Water Consumption, Potato Continuation Plan, Production Capacity, Tuber Yield, Evapotranspiration
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Determination of Yield and Water Productivity Functions of Common
Hybrids of Canola (Case Study of Miandoab City)

M. Rahimi!, V. Rezaverdinejad*” and H. Tayefe Rezaie?

Abstract

To evaluate the effect of irrigation on seed yield and water productivity of three common canola hybrids
including: Okapi (Ty), Elite (T2) and Milena (Ts) in the strip-plot statistical design with three repeats for 2004-
2005 and 2005-2006 a field experiment was conducted in Miandoab agricultural and natural resources
research center. To extract production and water productivity functions, eight treatments of different irrigation
levels with IP; to IPg symbols including 120, 110, 100, 90, 80, 80, 70, 60 and 50% of water requirement
calculated by the Penman Monteith FAO method was considered. The results showed that the production
functions in T1, T2 and T3 hybrids have a correlation of 0.98, 0.98 and 0.97. By extracting the productivity
functions, it was observed that the amount of water productivity decreased under severe stress conditions and
increased with increasing water content. If deficit irrigation is required, P4 treatment is recommended due to
the highest seed yield (average seed yield equal to 3758.5 kg/ha for two years). The results of statistical
analysis of studied parameters showed that with 10% reduction in water consumption, benefit decreased
7.83% in the first year and 3.44% in the second year. T, and Ty hybrids had the highest yield in the first and
second years, respectively, and the yield was higher in the second year than in the first year. The reason for
this is the increase in temperature and more radiation received in the second year. To maximize productivity,
IP4 and T, hybrid are recommended.

Key words: Basin Irrigation, Benefit, Deficit Irrigation, Phonological Stages of Plant Growth, Seed Yield.
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Water Management in Agriculture ;
Vol. 7, No. 1, Spring and Summer 2020, 95-108 .

Determination of Operation of the Informal Water Market In Comparison
With One Type of the Formal Market (The Case Study of Mojen Region)

M.H. Matinju'and H.Alizadeh?

Abstract

The water market is a worthwhile mechanism in order to address increasing demands, and it helps rewarding
redistribution of water in a given zone. Water markets can be both formal and informal, that is, each of them has
exclusive features and is being used in lots of regions throughout the world. This study is seeking to answer the
question that what extent an informal market can affect the optimal allocation of water and farmers'
performance. Furthermore, the performance of the informal water market is been compared with that of the
hypothetical formal water market. The results of the study show that due to the existence of informal markets in
the region and the expansion of interactive relationships between farmers and gardeners, the average number of
people who have not been able to meet their water needs has decreased from 88 to 55 people per year. It was
also concluded that by solving some challenges and providing an interactive environment for farmers, the
informal water market would have a performance of nearly 80% of a formal market without the need to become
a formal market. This result highlights the importance of informal water markets. The lack of considerable
reduction in crop area, at relatively low rainy years, due to the existence of the water market, is another result
obtained in this study.

Keywords: Agent-based model; Cultivated area; Formal and informal water market; Interactive model; Mojen
region.
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The Effect of Magnetized Water and Priming on Radish Germination
Indices to Improve Water Productivity

M .Metanat!, H .Banejad®*", M .Goldani® and M .Gholizadeh*

Abstract

Seed germination is a crucial step in the seed life cycle, and the use of various techniques to produce more
robust seedlings helps plant survival and improve water productivity. The effect of magnetized water is affected
by the field's intensity, the type of plant, and the water used. Since no similar experiment has been performed on
the radish plant as a high-consumption and water-repellent plant, this experiment was conducted to investigate
the treatment's interaction effect. Priming and irrigation with magnetized water on radish seeds' germination
traits were performed in a completely randomized design. Treatments included four types of priming and three
types of water. The results showed that the interaction effect of priming and irrigation treatments with magnetic
water for one hour increased 25, 27, and 71% in shoot length, shoot fresh weight. Root, respectively, and also
caused a significant increase in root dry weight. According to the obtained results, priming and irrigation with
magnetic water for one hour can be considered as the best treatment in this experiment. Finally, it can be
concluded that seed hydropriming, especially with magnetized water, has positive effects on radius seed
germination indices.
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Investigating the Effect of Irrigation with Industrial Wastewater Combined
with Water Deficit Stress on Yield and Yield Components of Barley

Y. Choopan™, A. Khashei?and A. Shahidi?

Abstract

To investigate the effect of irrigation with sugar factory wastewater on seed yield and yield components of barley
(Hordeum vulgare), a factorial field experiment was performed in a randomized complete block design with three
replications in Torbat-Heydarieh in 2013-2014. The experimental treatments included well water (100% water) (I11),
sugar factory wastewater (I12), the combination of well water and wastewater (12.5% wastewater and 87.5% water)
(13) at two levels of full irrigation (S1) and applying 100% water stress (S2) and water treatment (11S1) were
selected as control. Results of the studied traits showed that the variation of water stress (S2) at 1% level was
significant on seed yield, 1000 seed weight, straw weight, and straw number. The straw weight and straw number in
12S1 treatment with 2545 kg/ha and the number of panicles equal to 82.2 showed the highest amount among other
treatments. As well as changes of irrigation water in the level 0f%21 on the quality of the barely product, such as plant
height, grain protein yield, and grain yield had a significant effect. In general, the results of this study showed that
the use of sugar factory wastewater, in contracts to water stress, dosen't have a negative effect on grain yield and
quality of barely, but also saves costs and consume s chemical fertilizers.

Keywords: Grain Yield, Qualitative Yield, Unconventional Water, Water Stress.
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