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Table 2- Average yield and water productivity of potato from planting distances of 60, 75, 120 and 150 cm
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Figure 1- Frequency distribution of the effect size for potato yield from different planting patterns
(60, 120 and 150 cm)
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Figure 2- Percentage increase in yield (left side) and water productivity (right side) of planting distances
compared to conventional ones
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Figure 3- Frequency distribution of the effect size for water productivity of potato from different planting
patterns
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Table 3- Potato yield and water productivity from drip and sprinkle irrigation systems from research papers
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Figure 4- Percentage change in yield (top) and water productivity (bottom) from two compared to one row
under drip (left) and sprinkle (right) irrigation systems
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Introduction

Potato is a plant with a lot of nutritional value that is cultivated and produced in more than 150 countries of
the world. Potato production of this product is increasing, due to the high adaptability to different climate
conditions in the world. The annual global production of potato is 310 million ton, which is obtained from 23
million ha of agricultural land in the world. The cultivated area of potato in Iran in the crop year of 2017-2018
was 154000 ha with the production of more than 5 million tons. In total, 55% of the cultivated area and about
60% of the annual production belong to Hamedan, Ardabil, Isfahan, Kordestan, East Azarbaijan and Lorestan
provinces. Studies on the effect of planting patterns on yield and water productivity in potato production have a
long history at the international and national levels. It is difficult to draw general conclusions and
recommendations for the application of appropriate treatments due to the differences in treatments and research
findings. Therefore, the objective of this study was to apply a meta-analysis approach to summarize the results
of several investigations on the effect of planting patterns on yield and water productivity in potato production.

Methodology

Several scientific papers published by international and national researchers on potato planting patterns were
reviewed, screened, and analyzed. Control and experimental treatments have been applied in studies on the
investigation of the effect of planting patterns on yield and water productivity in potato production. The spacing
of potato planting rows in different experiments including 60, 75, 120, and 150 cm has been reported as a single-
row and/or two-row under drip and/or sprinkler irrigation systems.
The steps of meta-analysis are briefly described below.
A) The intensity of relationships between variables cannot be determined by statistics or statistical tests.
Therefore, it is necessary to apply effect measurement indicators. One of these indicators is the effect ratio index
(R). The effect ratio (R) is obtained from the ratio of the average traits measured in the research treatment to the
average traits in the control treatment. These traits included yield and water productivity in potato production.
B) The percentage of changes in the traits resulting from the experimental treatment (CH %) compared to the

control treatment is obtained from the following relationship:CH %= (R -1)x100

Results and Discussion
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The average yield of potatoes was 33000 kg ha™ and water productivity was 5.46 kg m= in the control
treatment with row spacing of 75 cm. The combined results showed that increased yield by changing the planting
spacing from 75 cm to 60 cm 33%, to 120 cm 18%, and to 150 cm 8%, respectively. While the application of
planting spacing treatments on water productivity was not statistically significant. Minor positive effects were
observed compared to the effect of the control treatment. The highest positive effect was in the planting spacing
of 60 cm (10%). Changes in yield and water productivity in two-row cultivations compared to single-row under
the drip system decreased by 7%, while increased yield and water productivity were 4.6% and 16% under the
sprinkler system, respectively.

Conclusion

The findings on the effect of planting patterns on yield and water productivity in potato production, have a
lot of diversity and variance results. Therefore, the optimal planting patterns in potato production has not been
determined. Meta-analysis, as a powerful approach, has led to precise findings to integrate the findings of planting
patterns researches under different irrigation systems. In this study, statistical comparisons were made between
potato planting rows from 60, 75, 120 and 150 cm as one and two- row under drip and sprinkle irrigation systems
based on potato yield and water productivity. In the control treatment with row spacing of 75 cm, the yield and
water productivity averaged 33000 kg ha* and 5.46 kg m™, respectively. The findings showed that the increase
in yield by changing the distance from 75 cm to 60 cm was reported by 33%, to 120 cm by 18% and to 150 cm
by 8%. The effect of planting distance treatments on water productivity was not statistically significant. However,
partial positive effects were observed compared to the control treatment. The highest positive effect (10%) was
in distance of 60 cm. Changes in yield and water productivity in two-row patterns compared to one- row with
drip system decreased by 7% and with sprinkle system, yield increased by 4.6% and water productivity by 16%.

Keywords: Planting pattern, Meta-analysis, Water use efficiency, Irrigation, Irrigation management.



