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Table 1- Total benefit of sugar beet under two furrow and classical systems in studied counties as separately

oY) 5 Sdos Jgpaome Cuond J5 o9
Irrigation system Yield (kg.ha™) Price (Rial.kg?) Total benefit (1000Rial.ha™)
Ers 57798 168538.97
Ohen Gl Furrow 2916
Hamedan province S 68202 198877.03
Classical
Ers 58305 170017.38
Bgleg Furrow 2916
Nahavand SIS 68799 200620.50
Classical
Ers 57774 168468.98
NSy g Furrow 2916
Toyserkan KM 68173 198792.46
Classical
s 57162 166684.39
NUEW Furrow 2016
Asadabad SesMS 69737 203353.09
Classical
Ers 59995 174945.42
Oneld Furrow 2016
Famenin SIS 73193 213430.78

Classical
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Table. 2- Production cost under two furrow and classical systems in studied counties as separately (1000 Rial.ha™)

&bl Lo, e w " ey Omjileodll S5 Ay
Irrigation b.wls. cuslo Cudlon o Preparing for Total
Cultivation Processes Harvest Land .

system sowing cost

& 15536 19607 15950 30923 3139 85157
O‘M Ol;'.m\ Furrow

Hamedan Sl 15536 23057 15950 30923 3139 88607
Classical

o 15697 19803 16111 31234 3174 86020
KT Furrow
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Classical
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O s Furrow
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Classical
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bl Furrow
SeasdlS

Asadabad - 15375 22862 15789 30613 3105 87745
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‘ 5 16157 20389 16583 32165 3266 88561
Cpeld Furrow
i SaadS

Famenin = 16157 20389 16583 32165 3266 88561
Classical
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Table 3- Net benefit of sugar beet under two furrow and classical systems in studied counties as separately (1000 Rial.ha™)

Skl o) JS o8 S5 e oAb ;)
Irrigation system Total benefit Total cost Net benefit
e 168538 85157 83381
Olen Gl Furrow
Hamedan Province dwlif 198877 88607 110269
Classical
& 170017 86020 83997
KT Furrow
Nahavand Sl 200620 89470 111150
Classical
*E 168468 85157 83311
O s Furrow
Toyserkan e 198792 88607 110184
Classical
; o 166684 84295 82389
AR Furrow
Asadabad e 203353 87745 115608
Classical
‘ e 174945 88561 86383
Oyl Furrow
Famenin Sl 213430 88561 124869
Classical
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Table 4- Water consumption (m®.ha™®) under two Furrow and Classical systems in studied counties as separately
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* Irrigation net requirement of sugar beet in Iran is 9100 m®. ha
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Fig. 1- Physical Water Productivity (PWP) of sugar beet in different counties of Hamedan province
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Fig. 2- Economical water productivity (base on gross benefit) of sugar beet in different counties of Hamedan province

16000 +

15416
14460
13947
o
i 12000 A 11078
—_ 10558
<
Eﬁ- 8878 OFurrow
- 8568 8665
:.; m Classical
=3 8000 -
% 6806 6114
4000 T T T

province

T
Hamedan Nahavand Toyserkan Asadabad Famenin

e obiaw! cilises (gl yliaw oeud 53 W3 juiiey Jgazmo 43 (Al (15,1 (Slue 1) O (3L (5590 0 -3 S
Fig. 3- Economical water productivity (base on net benefit) of sugar beet in different counties of Hamedan province
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Introduction

Iran has dry climate conditions that its rainfall is lower than one third of rainfall in world. The results of
anticipation illustrated that renewable water resource in Iran will be lower than 1500 m® year™, which it will
cause critical level in water issue. Sugar beet is consumed high water and this issue cause to limitation of
cultivated area in regions where water resources is determinate. Therefore, using classical irrigation systems
instead of furrow irrigation systems was occurred in last decades. Therefore, evaluation of the water usage
efficiency in different irrigation systems under field conditions is necessary. Mirzaei and Ghadami Firozabadi
(2007) evaluated the water use efficiency under two different irrigation systems included furrow and classical
systems in sugar beet in Ekbatan research site of Hamedan. They reported that the highest water use efficiency in
term of physical was related to drop irrigation and the lowest amount was observed in furrow system. The goal
of the study was to evaluate water productivity in terms of physical and economical in sugar beet fields in
Hamedan province.

Materials and methods

This study was performed by using questionnaire, observation and also interview with farmers in 2017.
Studied area was four counties of Hamedan province included Nahavand, Asadabad, Toyserkan and Famenin.
Water productivity was calculated by two different methods which were physical and economical. Simple way
to calculate the physical water productivity under field conditions is crop per drop (CPD) index. In this method,
produced yield was considered per used drop. Higher value of CPD index indicates the correct use of water. The
concept of economical water productivity is benefit per drop (BPD). BPD index considered the gross benefit and
it is the limit of this index, so another index named NBPD was used. In NBPD index, net benefit was considered.

Results and discussion

Yield of sugar beet was considered based on average yield in each county and the price of sugar beet was
determinate based on sugar beet price in 2017 year and it was 2916 Rials kg™. The results showed that yield and
total income of sugar beet in Hamedan province and its counties under classical irrigation system was higher
than furrow one, so that applying classical system caused to increase in gross benefit as 18% compared to
Furrow system. As data, sugar beet production cost in furrow approach was 14.96% lower than classical method
in total province. Net benefit was gained by subtract of production cost from gross benefit for each county. The
study results illustrated that net benefit of sugar beet for farmers who use classical irrigation system was higher
than farmers who use furrow way to irrigate their fields. Average of net benefit by sugar beet production in
furrow and classical systems was 83381.47 and 110269.53 (1000Rials ha-1), respectively that indicates 32.2%
increase in net benefit under classical system in comparison with furrow system. Water consumption in furrow
approach was higher than classical one in all studied counties of Hamedan province. Asadabad with water
consumption as 13476 m® ha® had the highest and Nahavand with 9461 m® ha® had the lowest water
consumption among counties. Physical water productivity (CPD) in furrow and classical systems was gained
4.71 kg m* and 6.85 kg m®, respectively. Results of the BPD values indicated that classical system had more
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productivity in comparison with furrow in all counties and total province. NBPD values also showed the same
results of BPD, so that the value of NBPD under furrow system was observed 6805 Rials m* , but for classical
system was obtained 11077 Rials m™. Therefore, water consumption at a rate of one m® by classical system
causes increase in benefit as 4272 Rials compared to furrow.

Conclusion
In general, it can be concluded that applying classical irrigation systems causes increasing of water
productivity as physically and economically compared to furrow system. Asadabad had the lowest water

productivity among other counties of Hamedan province. Therefore, it is necessary to extend needed information
about increasing of water productivity to farmers of this county by agricultural experts and promoters.

Keywords: Classical irrigation, Economical productivity, Net benefit, Physical productivity, Production cost



