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Introduction

Due to the impact of various factors, selecting the best irrigation method for different
conditions of the field has become a complex issue (Montazar and Behbahani, 2007). In this
study, the best irrigation system selection among the sprinkler systems (including solid set, hand
move, wheel move, traveling gun, center pivot, and linear move), trickle systems (including row
crop drip, drip, and bubbler) and surface irrigation systems (including basin, border strip and
furrow) was done using Charles Burt scoring method (Burt et al., 1999) for Famenin, Qahavand
and Razan plains of Hamadan province. Scoring of the systems were performed based on some
related properties such as the type of production, type of water source, climate, land, soil, social
structure and, conditions of the studied regions. According to the results, the best choices and
suitable irrigation methods among the mentioned systems based on their priority in the studied
area were; solid set, drip tape and basin methods in sprinkle, trickle and surface irrigation
systems respectively. Despite increasing the labor costs due to sprinkler’s displacement, the solid
set method with moveable sprinklers due to less investment was selected as an appropriate and
advisable system. If surface irrigation system is identified as the suitable choice for an area, the
use of low pressure distribution networks and gated pipe systems can improve the irrigation
efficiency and reduce the infiltration losses, which should be considered in projects.

Methodology

There are many influential factors which should be considered in selection of an irrigation
system along with economic considerations. Each irrigation system, under its environmental
conditions has its own advantages and limitations, and some factors like water and soil resources,
climatological, geographical, and economical aspects have impact on their efficiency. Thus, in
this investigation the Charles Burt scoring method as a new and simple procedure is used for a
suitable system selection based on the defined criteria and scores.

Charles Burt scoring method

This method demands to identify the related criteria and specifications of different irrigation
systems in each region. Considered specifications in this study are the type of production, water
resource (from quantitative and qualitative aspects), climate (temperature, wind, rain, and frost
conditions), farm (shape, slope, soil type, and quality), social structure and conditions
(management, labor and facilities). To use this method, the applicable irrigation systems for the
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area (i.e. kinds of sprinkle, trickle, and surface irrigation) should be identified. The efficiency or
inefficiency of each irrigation method which is related to specific criterion may be shown by the
signs of +, 0, -, respectively. For example, the sign + shows that relevant irrigation system with
this criterion or specification has a suitable situation. Each farm based on its condition owns
some of these criteria and specifications. Therefore, for each farm a matrix of its relevant criteria
based on the qualitative efficiency of the irrigation systems should be provided. In this stage, a
system with the maximum positive score is the preferable system for application on the intended
farm.

Results and Discussion

Selecting the appropriate method, knowledge about the specifications of different irrigation
methods is an essential parameter but it is not enough. The most essential step in selection
process is consistency of the irrigation system with the design specifications. Therefore, effective
parameters on system selection are investigated in five sections of product, water resource,
climate, farm, and social structures and conditions.

Production type

Cropping pattern and agricultural methods have significant effects on irrigation system
selection. Qin et al. (2018) showed that the basin irrigation method is more economic and
suitable for growing winter wheat in north China. As some irrigation systems are more
compatible with some of the crops and cultivation methods, a high score should be assigned to
them. The assigned scores on the basis of production type for different irrigation methods were
within the range of -5 to +2.

Water quality and Quantity

Irrigation depth, frequency, and irrigation duration have significant effect on selection and
design of the irrigation system's labor costs efficiency. Sprinkle irrigation needs to continuous
small streams of flow but these resources are not suitable for the systems that require alternative
use of high rate flows. Existence of a confident resource and its consistency with the irrigation
system plays an important role in system selection. Also, water quality is an important factor and
influences the system selection. For instance, irrigation with high salinity water needs leaching,
which should be considered in selection of an appropriate system. The assigned scores on the
basis of the water qualitative and quantitative criteria for different irrigation methods were within
the range of -1 to +3.

Climatological factors

Knowledge about Climatological data is one of the important necessities in process of an
irrigation system selection. Rainfall pattern, temperature, humidity, and wind all affects the crop-
water requirement, and consequently play an effective role in the selection of an appropriate
system. Some of the systems are suitable for a special use for example some sprinkle systems can
protect the plants against freezing. Hence, based on the Climatological condition and the abilities
of the irrigation systems in different conditions, the scores were assigned within range of -1 to +3
for this criterion.

Land and soil factors

Some of the soil physical and chemical properties like texture, homogeneity, permeability,
erodibility, salinity, and soil drainage should be considered in an irrigation system selection.
Also, field shape, physical abstractions, and irrigation and farm operations interaction, all should
be considered when choosing a system. The assigned scores for this criterion ranged between -2
to +3.
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Social structure and conditions

Although social specifications are practically less considered in selection of irrigation system
but they are important factors and should be involved in selection process. For example, the
abilities of farmers in system maintenance and the available services in an area play an important
role and should be considered in selection of a suitable method. The assigned scores for this
criterion ranged between -5 to +1.

Conclusions

Application of the Charles Burt scoring method results showed that among the considered
irrigation systems, the classic system of sprinkle, drip tape of trickle and basin method of surface
irrigation systems were the most suitable methods to use in Famenin, Razan and Qahavand
plains.
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