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Abstract

Introduction: Improving irrigation management of wheat fields can
reduce water consumption and increase water productivity in Fars
province. In order to apply proper irrigation management in wheat
farms, it is necessary to have sufficient and accurate information
about the status of irrigation water and water productivity.
Methods: A study was conducted to measure and calculate water
productivity in 30 wheat fields in three different climatic regions of
Fars province. T-test was used for statistical comparison of the
obtained results. Also, the correlation between different factors was
examined by determining the correlation coefficient.

Findings: The results of this study showed that the average volume
of water used in wheat fields was equal to 5340 m3/ha, which is
1064 m3/ha more than the average water requirement in the
experimental year. The volume of water used was significantly
different from the long-term water requirement and there was no
significant difference in the volume of water used in different
irrigation systems. The average amount of irrigation water
productivity and total water productivity were 1.25 and 1.04 kg/m3,
respectively, but the difference in water productivity in different
irrigation systems (surface, sprinkler and drip) was not significant.
The difference between irrigation water productivity in warm and
cold regions and warm and temperate regions was significant at 5%
level. The study of correlation between different factors showed that
the cool air in the region, and the length of the growth period were
important factors in crop production and the number of irrigations.
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Investigation of applied water and water productivity of wheat fields in Fars province

Extended Abstract

Introduction

Wheat is one of the strategic and important
products of Iran, and increasing its
production is one of the country's
agricultural priorities. Due to the drought
and water shortage in Iran, which is a
climatic reality and due to the growing need
for water in different sectors, optimal use
and saving water is essential. Estimating or
determining water management indicators
such as volume of irrigation water, irrigation
efficiency and water productivity can
significantly help water resources planning
in the country. However, so far the volume of
irrigation water in the agricultural sector
has not been accurately determined or
estimated, and this issue has always been
one of the main concerns of planners of the
country's water industry. The results of
previous studies showed that addressing the
volume of irrigation water and wheat water
productivity is of considerable importance.
On the other hand, few studies in Fars
province, which is one of the important
centers of wheat production in the country,
prove the need for such research. Therefore,
in the present study, we have tried to study
the amount of water requirement, irrigation
water volume and wheat water productivity
in this province.

Materials and Methods

This research was carried out using data
collected from wheat fields in three regions
of Darab, Marvdasht and Eghlid in Fars
province. These three regions are
representative of warm, temperate and cold
climates in Fars province, respectively. In
these three areas, 30 farms were selected
from among the farmers who were willing to
cooperate in order to cover various factors
such as farm area, irrigation method, soil
texture and water quality. Irrigation was
also managed by the farmer and based on
this, various field parameters including
water inflow to the field, crop yield, number
of irrigations, water and soil salinity,
geographical location and area wunder
cultivation =~ were  measured. Daily
meteorological data required to estimate
water requirements were obtained from the

Penman-Montieth method from synoptic
meteorological stations in the regions.
Wheat required water was estimated by
Penman Montieth method using
meteorological data of the research year and
the last 10 years by ET Calculator software.
The required water of wheat was obtained
from the National Water Document in the
mentioned areas and the amount of effective
rainfall was estimated by FAO method.
Irrigation water volume, yield and water
productivity in three regions were
compared using t-test. Irrigation water
values were compared once in each of the
three regions and once with the total data of
the three regions with the gross required
water obtained from the three water
requirement scenarios. Also, the volume of
irrigation water and water productivity in
different irrigation systems (surface,
sprinkler, drip) were compared. The
correlation  of  different = measured
parameters was also evaluated. Finally, by
summarizing the total results, suggestions
were made to improve water productivity in
wheat fields.

Findings

The results showed that the length of growth
period and yield of wheat in the cold region
(Eghlid) has the highest and in the warm
region (Darab) the lowest value. Conversely,
soil and water salinity was highest in the
warm region and lower in the cold region.
The highest and lowest irrigation water of
the fields was related to the cold and
temperate region with about 5700 and 4800
m3/ha, respectively. The maximum and
minimum values of water productivity
belonging to the temperate and warm
regions have been calculated as 1.67 and
1.01 kg/m3, respectively. The maximum and
minimum values of each irrigation depth
were obtained for fields located in warm and
cold regions with 87 and 62 mm,
respectively. The difference between
irrigation water and all three scenarios of
water requirement in the warm region was
significant at the level of 1%. In the
temperate region, the difference between
irrigation water and different scenarios of
water requirement at the level of 5% was not
significant, which means that the amount of
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water given was proportional to the amount
of water demand. The difference between
the amount of irrigation water was about
2600 m3/ha less than the water
requirement of National Water Document,
which was not significant at the 5% level but
was significant at the 10% level. In the cold
region, the amount of irrigation water was
about 2000 m3/ha less than the water
requirement of National Water Document,
which was a significant difference at the
level of 5%. The difference between
irrigation water in the cold region and other
scenarios of water requirement was not
significant.

Discussion

The average differences in irrigation water
values for hot and cold regions were about
400, for cold and temperate regions about
900, and for warm and temperate regions
500 cubic meters per hectare. According to t-
test, the difference between the amounts of
irrigation water was not significant in any of
the areas. But the difference in yield values
between hot and cold regions was significant
at the level of 1%. The yield of wheat in the
warm region was lower than the temperate
and cold regions. The difference in irrigation
water productivity between hot and
temperate regions and hot and cold regions
was also significant at 5% level. But the
difference between cold and temperate
regions was not significant. Regarding total
water productivity, only the difference
between warm and temperate regions at 1%
level was significant and the difference
between other regions was not significant. In
general, irrigation water productivity and
total water productivity were higher in the
temperate region than in the cold region and
higher in the cold region than in the warm
region. In general, the volume of irrigation
water, yield and water productivity in
different irrigation systems did not differ
significantly at the level of 5%, and only the
difference in crop yield between sprinkler
and surface irrigation systems at the level of
1% was significant.

Conclusion

No difference in the volume of irrigation
water in different irrigation systems and a

significant difference in the volume of
irrigation water with the required water in
the year of research, shows that modern
irrigation systems compared to
conventional surface irrigation systems have
not been able to reduce irrigation water.
Differences in efficiencies will cause the
difference between the amount of applied
water and the gross water requirement in
surface irrigation systems to be greater than
in sprinkler and drip irrigation systems. The
main reason is the lack of irrigation
scheduling in wheat fields. Irrigation
scheduling, which is the determination of the
appropriate time and volume of each
irrigation, especially in years when
significant rainfall occurs, can reduce the
volume of irrigation water and increase
water productivity. Lack of farmers'
knowledge of rainfall forecasts can lead to
over-irrigation and water loss.
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