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Comparison of the effect of surface and subsurface irrigation
systems with permeable reservoirs on water saving and growth

andicators of (Elaeagnus angustifolia L.) seedling
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Abstract
Background and Objective: Limited water resources and severe evaporation and transpiration are
among effective factors in water crisis and are the most important challenges of vegetation establishment
in arid and semi-arid areas such as Iran .Therefore, it seems that the use of subsurface irrigation method

with permeable reservoirs is one of the most appropriate irrigation methods in these areas .These

reservoirs preserve irrigation and rainfall water by osmotic pressure difference mechanism and provide
directly and continuously supply soil moisture within the limits of agricultural capacity at the root of the
plant, and as a result, evaporation losses and deep penetration of water are reduced and saving and
increasing water productivity and improving plant growth occur. The purpose of this research is to
investigate and compare the effect of two treatments of basin irrigation (T1) and irrigation with porous
permeable reservoirs made of agricultural gypsum with dolomite and talc powder (T2) on irrigation
indicators and seedling growth of (Elaeagnus angustifolia L.).

Material and Methodology: The current research is a completely randomized experimental study with

the aim of investigating and comparing the effect of basin irrigation treatment and water-permeable

reservoirs made of agricultural gypsum, perlite, dolomite and talcum powder (T2) on the volume and

irrigation cycle (amount and frequency of irrigation), seedling growth and establishment indicators

including height, collar diameter, average canopy diameter and survival percentage of 4-year-old elder

plant species (Elaeagnus angustifolia L.) in the growing season of 2021 and 2022. This research was
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carried out in a plot of land in the campus of Islamic Azad University, Science and Research Branch,
Tehran.

Fidings: The results showed an 80 % of saving in the growing season of 2021 and 77.28 % in the
growing season of 2022 in the amount of water consumed and quartering the irrigation frequency and a
4-5 doubling of the irrigation cycle in the irrigation treatment with subsurface permeable reservoirs
(T2) Also, the use of irrigation treatment (T2) had a positive and significant effect on the growth of the
collar diameter and the growth of seedling height compared to the irrigation treatment (T1) (p < 0.001),
but despite the fact that the average crown diameter and the survival rate were higher in the irrigation
treatment (T2), this increase was not statistically significant (p < 0.05).

Discussion & Conclusion: Therefore, the results of this research show the positive effect of the
subsurface irrigation method with permeable reservoirs on water saving and the growth of Elaeagnus

angustifolia L seedlings compared to the surface irrigation method.

Keyword: subsurface irrigation, volume and frequency of irrigation, growth parameters, Elaeagnus

angustifolia L. seedling.
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Figure 1. Geographical location of the desired area (obtained from Google earth software)
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Figure 2. Schematic view of the pilot. W (permeable reservoir), ET1(Elaeagnus angustifolia L. under surface
irrigation), ET2(Elaeagnus angustifolia L. under irrigation with permeable reservoir).
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Table 1. The average values of physical characteristics of the tested soil
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Table 2. The average values of chemical characteristics of the tested soil
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Figure 3. A view of the reservoirs used in the research
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Table 3. Chemical characteristics of the reservoirs
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Figure 4. A general view of the pilot site
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Figure 7. The total volume of water consumption (m?) per stand of Elaeagnus angustifolia L seedling. in the
growing season 2021 and 2022.

axiw sla Jl (Bras of JS w2

5.28
4.8
1.2 1.2
l . .
0

b Tel5 oy3bee b s ybal Jlo (oSts oombas (g bl oo Tsl3 o3l b s, lal Jlo oKis oombas (5L
VE-oo1Taq VE-o1vaq VA -AF VE-AF

(m?)

N

VFeo1Fe) g IVAANFee iugy uad 30 aomiow s WS (cxSo yio) (o pao T S x> —A S
Figure 8. The total volume of water consumption (m®) of Elaeagnus angustifolia L seedling. in growing season

2021 and 2022.

JWd )yl 9wy o as L
los 0 sz i) (nSile 45 D)0 s 3,10 092 b Jlod Jwé gl
& obine yob a0 (T1) Hlow 4 i (T2) [l o Al £ g gy 99 o a5 ol ol T-Test Lig, 4 s bl Julows gl

A JE ¥ Jou2) P <o/ )) cenl iy b )l 5 (T2) (x5 slsl5 o3l b sl

syl ad ) Sl Hhas 5l 6 lo g LS (Th) Seis



0 e Il 30 b (b 25 9 (i (6 5Lal (61 i 15l A Lo

(T2) oj3le b 5okl 9 (T1) (Sid 55kl o9 99 50 waww L5 uSilo dummliio -F Jgur
Table 4. Comparison of the average height of Elaeagnus angustifolia L. in two methods : surface irrigation (T1)
and irrigation with reservoirs (T>).
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Figure 9. Comparison of the average height of Elaeagnus angustifolia L. in two methods : surface irrigation (T1)
and irrigation with reservoirs (T>).
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Table 5. Comparison of the average collar diameter of Elaeagnus angustifolia L. in two methods : surface
irrigation (T1) and irrigation with permeable reservoirs (T>) .
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Figure 10. Comparison of the average collar diameter of Elaeagnus angustifolia L. in two methods : surface
irrigation (T1) and irrigation with permeable reservoirs (T>) .
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Table 6. Comparison of the average diameter of the crown of Elaeagnus angustifolia L. in two methods: surface
irrigation (T1) and irrigation with permeable reservoirs (T>2).
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Figure 11. Comparison of the average diameter of the canopy of Elaeagnus angustifolia L. in two methods :
irrigation with surface (T1) and irrigation with irrigation with permeable reservoirs (T>)
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