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Irrigation Efficiency, Water Requirement and Water Productivity in
Surface Irrigation Method in Apricot and Grape Gardens

Nader Naderi', Ali Ghadami Firouzabadi?

Abstract

Increasing irrigation efficiency and reducing water losses in gardens is necessary due to the severe
shortage of water resources in the country. In order to increase the irrigation systems efficiency it
is necessary to evaluate them. For this purpose, 6 gardens with basin irrigation system were
selected. The amount of irrigation water volume, depth of root development, yield, application
efficiency (early, mid and late of the growing season) and water productivity were determined.
Also, the water requirement was calculated by the Penman Monteith method using meteorological
data (recent ten years) and compared with the values provided in the National Water Document.
In apricot orchards, the average application efficiency varied from 43.3 to 58.4 percent (average
of 49.7 percent) and in vineyards from 41.7 to 61.9 percent (51.4 percent on average). Deep
percolation was the major portion of irrigation water losses in apricot and grape gardens by 49.7
and 51.4%, respectively. The average water productivity of these products was 0.78 and 5.2 kg.m?*
respectively. The results showed that in gardens where land leveling and water supply of the trees
were well done, irrigation efficiency and water productivity were significantly increased.
Comparing the computational water requirement with the volume of irrigation water shows the
imposition of deficit irrigation in these gardens. The results also showed that the computational
water requirement was much higher than the values mentioned in the National Water Document,
which highlights the need to update the National Water Document.

Keywords: Irrigation water volume, National water document, Semnan province, Yield.
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Abstract

To determine the efficiency and water productivity, 6 gardens with basin
irrigation system in Shahrud were selected. Irrigation water volume, yield,
irrigation application efficiency and water productivity were determined.
The water requirement was also calculated by the Penman-Monteith
method and compared with the values of National Water Document. In
apricot gardens, the average irrigation efficiency varied from 43.3 to
58.4% (on average 49.7%) and in vineyards from 41.7 to 61.9% (on
average 51.4%). The majority of irrigation water losses in apricot and
grape gardens in terms of deep percolation were 49.7% and 51.4%,
respectively. The average water productivity of these products was 0.78
and 5.2 kg / m3, respectively. The results showed that gardens in which
land leveling and plant water supply were considered, irrigation efficiency
and water productivity were significantly increased. The results also
showed that the computational water requirement was much higher than
the values mentioned in the National Water Document, therefore the
National Water Document must be updated.

1. Introduction

Iran is located in the arid and semi-arid region of the world and its inadequate spatial and temporal
distribution of rainfall is its special feature. Due to the critical situation of water resources in the country,
increasing irrigation efficiency and reducing water losses is necessary. In order to increase the efficiency
of irrigation systems, it is necessary to evaluate them.
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2. Materials and Methods

In this study, a number of apricot and grape gardens in Shahrud were randomly selected and soil texture
and ... were identified (Table 1). Irrigation water application efficiency was calculated by measuring
the soil moisture before and after irrigation and other parameters required in each garden in three shifts
(early, mid and late growing season). The reference evapotranspiration (ETo) was calculated using
meteorological data of the last 10 years by the Penman-Monteith method. Then by considering the crop
coefficient (Kc) the water requirement of trees was determined and compared with the values mentioned
in the National

Table 1: General specifications of selected gardens

Garden Soil texture Product Irrigation
number method

1 Sand basin

2 Loamy Sand  Apricot basin

3 Loamy Sand basin

4 Loamy Sand basin

5 Loamy Sand Grape basin

6 Loamy basin

Water Document. At the end of the growing season, productivity was determined using yield and
irrigation water volume.

3. Results

A summary of the results is presented in Table 2. The volume of water used for apricot was 9398.6 and
for grape was 8696 m3/ha. The average volume of water required according to the Penman-Monteith
method and the National Water Document were 10030 and 7670 m3/ha for apricot and 8230

Table 2: Water consumption, yield and water productivity

Garden Water Yield Water
number  consumption  (Kg/ha)  productivity
(m3/ha) (kg/m3)

1 7957.6 3200.0 0.40

2 9623.2 10050.0 0.92

3 10615.0 11200.0 1.01
Average 9398.6 8150.0 0.78

1 10332.0 56300.0 5.44

2 8017.0 40000.0 4.99

3 7740.0 39600.0 5.12
Average 8696.0 45300.0 5.20

and 6990 m3/ha for grape, respectively. The average water productivity for apricot and grape

was estimated to be 0.78 and 5.2 kg/m3, respectively. In garden No.1 due to frost, water productivity
decreased to 0.4 kg/m3. In gardens No.2 and 3, water productivity was 0.92 and 1.01 kg/m3,
respectively. Water productivity values in vineyards No.4, 5 and 6 were 5.44, 4.99 and 5.12 kg/m3,
respectively.

4.  Discussion and Conclusion

Paying attention to soil type, land slope and land leveling can reduce water losses and increase irrigation
efficiency. According to the results of calculating the water requirement, deficit irrigation has been done
in gardens. Also, the computational water requirement was much higher than the values mentioned in
the National Water Document, which requires the need to update the National Water Document. In
apricot gardens, frost was the main cause of reduced yield and water productivity. Good management
in the studied vineyards had resulted in good water productivity. The use of manure in winter, the use
of chemical fertilizers and timely spraying and supplying the required water for the vine have been the

Nader Naderi, Ali Ghadami Firouzabadi. Irrigation Efficiency, Water Requirement and Water Productivity in
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main factors in increasing water productivity in these vineyards. In vineyard No. 6, the volume of water
consumption was less than the other two vineyards, therefor yield was reduced compared to the other
two vineyards. It should be noted that in the current situation, unfortunately, the design of new irrigation
systems is based on old climatic data (National Water Document), which this could not supply the actual
crop water requirement and as a result will not achieve proper efficiency of these systems.
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