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Abstract

Background and Objectives:
Iran's arid location and limited rainfall contribute to drought and groundwater depletion. Reduced precipitation
and soil moisture significantly impact soil vegetation. Various moisture-absorbent materials can be crucial in
water conservation by reducing water consumption and extending plant access to soil moisture. Plantbac panels
from cellulose waste can increase soil water retention capacity, especially in dry and desert areas. This study
investigated the effect of Plantbac panels on water consumption and the growth of Atriplex plants.

Methodology:
The research was conducted over three years (2019-2021) in Hesarsokh, located ten kilometers northeast of Qom
city. A split-plot design in randomized complete blocks was employed, with 12 plots in three replicates. The
main plot included irrigation treatments at 10-day (control) and 20-day intervals. The subplot consisted of two
treatments: using Plantbac panels and a control without panels.
To assess the effect on seedling growth, traits like survival rate, height, and crown diameter were measured and
compared to controls within each treatment at the end of each growing season. Statistical analyses included
calculations of minimum and maximum values, standard deviation, analysis of variance for variables, and least
significant difference (LSD) for comparing average seedling height and crown diameter growth.

Results:
Seedling survival showed no significant difference between Plantbac and control treatments during 10-day
irrigation intervals. However, in treatments with 20-day intervals, both Plantbac and control groups lost 5% of
seedlings, while the control without Plantbac panels lost 21% and 40% in subsequent years.
Combined variance analysis revealed significant effects (p < 0.01) of using Plantbac panels, year of study, and
the interaction between irrigation and year on Atriplex height growth. Similarly, irrigation treatments, the use of
Plantbac panels, the interaction of irrigation with the year, and the year itself significantly affected (p < 0.05) the
crown diameter growth of Atriplex seedlings.
The average height growth was highest (16.32 cm) for Atriplex seedlings in the "3rd year x 20 days irrigation
interval” treatment and lowest (9.75 cm) in the "1st year x 20 days irrigation interval” treatment. The crown
diameter growth was highest (22.11 cm) for Atriplex seedlings in the "3rd year x 10 days irrigation interval”
treatment and lowest (17.33 cm) in the "2nd year x 20 days irrigation interval" treatment.

Conclusion:
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This research demonstrates the positive impact of Plantbac panels on Atriplex growth indicators. Their use
significantly reduces seedling mortality, especially in saline environments. Additionally, Plantbac panels
promote greater height growth than the control. Plantbac panels can enhance Atriplex survival in saline lands
and improve soil conditions for subsequent plant growth.
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Table 1- Survival percentage of Atriplex seedlings in different treatments

Treatment Number of dried seedlings Percentage of dried seedlings
10 PO 1 5
10 P1 1 5
11 PO 8 40
11P1 4 20

I(I): |rrLgat|on with an interval of 10 days (control), T1: irrigation with an interval of 20 days, PO: no use of plant-bac (control), P1: use of
plant-bac
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Table 2- Descriptive values of traits in Atriplex seedlings in three years of project implementation (cm)

Traits Number of data ~ Minimum  Maximum Mean Standard Skewness Slenderness
deviation coefficient ratio
Height growth 36 8.05 22.35 1251 3.37 0.96 0.56
Crown diameter growth 36 14.35 26.77 19.63 2.98 0.46 0.34
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Table 3- Results of compound variance analysis of traits in Atriplex seedlings in three years

Sources of variation Degrees of freedom Height growth Crown diameter growth
Block 2 3.23m™ 27.15™
Irrigation 1 5.64" 29.48™
Main plot error 2 11.61™ 8.92"M
Plant-bac 1 70.42™ 51.12™
Plant-bac x Irrigation 1 3.64" 8.12"™
Sub-plot error 2 3.46 8.79
Year 2 88.74 ™ 22.24"
Irrigation x Year 2 3.92™ 0.01™
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Plant-bac x Year 2 8.44 s 0.97"m
Plant-bac x Irrigation x Year 2 3.9218 0.17"m
Error 16 2.52 4.31

*and ** the difference is significant at the level of 0.05 and 0.01 respectively. ns there is no significant difference at the probability Tevel

of 0.05
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Table 4- Mean comparison of the interactive effects (year x irrigation) of traits in Atriplex seedlings (cm)

Traits Symbol Mean of traits
Crown diameter growth Height growth
LSD=3.59 LSD=2.57

Y110 1 20.46% 10.07°¢
Y1l 2 18.35® 9.75¢
Y210 3 19.452 11.93b¢
Y2il 4 17.33° 12.65b¢
Y310 5 22,112 14.35%
Y3l 6 20.05% 16.322

Means with the same letters in each row have no significant difference (Y1I0: first year x Irrigation with an interval of 10 days, Y1I1:
first year x irrigation with an interval of 20 days, Y210: second year x irrigation with an interval of 10 days, Y2I1: second year x
irrigation with an interval of 20 days, Y3I0: third year x Irrigation with an interval of 10 days, Y3I1: third year x irrigation with an

interval of 20 days)
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Table 5- Mean comparison of the traits of Atriplex seedlings in different years (cm)

Traits - Mean -
Crown diameter growth Height growth
Y1 19.40 2 9.91°¢
Y2 18.38° 12.29°
Y3 21.082 15332

Averages with the same letters in each column have no significant difference at the 5% level.
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Table 6- Height growth of Atriplex seedlings in different years (cm)

Height growth in the third

Traits Height growth in the first year ~ Height growth in the second year year
10 PO 12.38 14.35 17.40
10P1 13.56 16.35 19.57
11 PO 12.80 14.05 17.91
11P1 12.91 19.26 25.05
[0: 1rrigation with an interval of 10 days (control), I1: irrigation with an interval of 20 days, PO: no use of plant-bac (control), Pll: usebof
plant-bac
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Figure 2- Changes in the height of Atriplex seedlings in the years of project implementation
10: irrigation with an interval of 10 days (control), 11: irrigation with an interval of 20 days, PO: no use of plant-bac
(control), P1: use of plant-bac
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Table 7- Diametrical growth of the crown of Atriplex seedlings in different years (cm)

Traits Height growth in the first year Height growth in the second year Height growth in the third year
10 PO 24.92 23.29 26.17
10 P1 26.18 22.24 29.00
11 PO 23.04 21.98 24.87
11P1 24.83 23.23 27.61

10: 1rrigation with an interval of 10 days (control), I1: irrigation with an interval of 20 days, PO: no use of plant-bac (control), P1: use of

plant-bac

Figure 3- Changes in the crown diameter of Atriplex seedlings in the years of project implementation
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10: irrigation with an interval of 10 days (control), I1: irrigation with an interval of 20 days, P0: no use of plant-bac
(control), P1: use of plant-bac
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