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Extend Abstract

Intouduction
Drip irrigation is recognized as one of the most efficient methods for irrigating orchards and vineyards

in arid and semi-arid regions. This study investigated the effects of two irrigation methods, surface drip
irrigation (DI) and subsurface drip irrigation (SDI), on yield, water productivity, growth parameters, and
weed development in grapevines. The research was conducted in 2020 and 2021 at the Research Station of
Bastam, Semnan Agricultural and Natural Resources Research and Education Center, Shahroud, Iran.

Materials and Methods

The study was designed with two factors: irrigation method (surface and subsurface) and different
irrigation water amounts (50%, 75%, and 100% of the plant’s water requirement). A split-plot experiment
based on a randomized complete block design with three replications was carried out. In the surface drip
irrigation method, lateral pipes were placed 50 cm far from the tree trunk on the soil surface, while in the
subsurface drip irrigation method, the lateral pipes were placed 50 cm far from the tree trunk and at a depth
of 40 cm under the soil. Irrigation water was calculated using the Penman-Monteith method, and plants
received irrigation every 3 days based on the designated water levels. The study examined the effects of
experimental factors on crop yield, water productivity and growth characteristics of trees including the
longitudinal growth of branches and their diameter were investigated in different treatments.

Results

The results showed that the effects of irrigation method and irrigation water amount, as well as their
interaction effects, on fruit yield were significant at the 5% level. The effect of irrigation method on weed
growth was also significant; however, the individual effect of irrigation water amount and its interaction with
irrigation method did not significantly affect weed growth. The maximum fruit yield was obtained from the
subsurface drip irrigation treatment combined with 75% and 100% of crop water requirement (51,600 and
53,080 kg ha™, respectively). The yield difference between these two treatments was not statistically
significant. The yield difference between subsurface drip irrigation and surface drip irrigation methods was
approximately 12%. This indicates that a portion of the water applied to the orchard is lost through surface
evaporation and is also used by weeds.
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Conclusion

Considering the performance of the treatments and the need to conserve water, the subsurface drip
irrigation method with 75% irrigation water is recommended as the best treatment for grape orchards. This
method ensures higher water use efficiency and reduced weed growth, while maintaining an adequate crop
yield.
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Table 3. Combined analysis of variance of grape yield
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Table 4. Combined analysis of variance of grape growth data (mean squares)
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Table 5. Analysis of variance of weed growth data (mean squares)
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Table 6. Effect of treatments on fruit yield
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Table 7. Mean comparison of the interaction effect of irrigation method and water amount on fruit yield
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Table 8. Effect of treatments on annual shoot growth (shoot length)
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Table 9. Mean comparison of the interaction effect of irrigation method and water amount on shoot length growth
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Table 10. Effects of treatments on annual growth of shoot diameter
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Table 11. Mean comparison of the interaction effect of irrigation method and water amount on shoot diameter
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Table 12. Effects of treatments on leaves per shoot
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Table 13. Effect of treatments on weed growth
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Table 15. Water productivity under different treatments
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Table 16. Economic water productivity under the research treatments in 2021
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