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Table 1. Physical and chemical Parameters of soil
Neutralized

- Saturated Organic . soil 2
Ec pH P K N materials humidity carbon CaCOs' Silt Clay Sand texture £
(T.N.V) _ e
dS/m ppm Percent 3 2
Loamy g
0.4 79 10 206 0.09 47 58 0.9 12,5 46 26 28 clay 5
Table 2. Chemical Parameters of irrigation water and soil
EC TDS TH (¢]] Na Mg Ca Pb Zn
pH
us/cm mg/L
576 8 375 311 22 15 40 58 0.009 0.017 Water
35763 9.55 31934 2000 11892 6388 180 500 0.43 3.28 Waste
Leachate
Industrial
27200 6.11 17408 890 567 2109 3.37 320 21 6.05 wastewater
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Figure 3. Vetiver plant species grown in earthenware pots
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Table 3. Mean squares of errors measured traits in five levels of waste leachate and-two levels of water stress

Root dry Root Wet a'?(tasnglr Aerial parts Number Height Degrees
weight weight pwei hty Wet weight of (cng1) of Sources of changes
(Kg/ha) (Kg/ ha) (Kg /gha) (Kg/ha) branches freedom
"+1800.9 " 4278.1 " 974.1 "*6337.9 "*58.3 ns21 2 Repetition
5179.5 772231 "<568.28 "£2936 17439 2249 4 Waste leachate
"$140.2 "< 8500.8 "$5.96 "0.54 "< 68.4 n0.72 1 Water stress
*1904.6 *4623.7 *890.72 *3749.7 **116.7 *12.07 4 Waste leachate & Water stress
1541.81 8292.2 379.6 2060.9 38.92 28.37 8 Error
"* non-significant; * significant at the five percent level; ** significant at'the one
29 Total
percent level
100.0
| |
80.0
£
= 60.0
-
=
20
< 40.0
=
20.0
0.0
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Figure 4. Interaction of waste leachate and water stress treatments on vetiver plant height
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Figure 5. Interaction of waste leachate and water stress treatments on the number of branches in Vetiver plant
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Figure 6. Interaction of waste leachate and water stress treatments on fresh air weight
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Figure 7. Interaction of waste leachate and water stress treatments on air dry weight
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Figure 8/ Interaction of waste leachate and water stress treatments on root fresh weight in vetiver
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Figure 9. Interaction of waste leachate and water stress treatments on root dry weight in vetiver
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Table 4. Mean squares errors of measured traits in five levels of industrial wastewater and two levels of water

stress
Root dry Root Wet aerial parts aerial parts Number Heiaht Degrees
weight weight Dry weight Wet weight of (cng1) of Sources of changes
(Kg/ha) (Kg/ ha) (Kg/ ha) (Kg/ha) branches freedom
"50.9 ns282.6 "s4.8 ns1.2 " 24469.7  "0.007 2 Repetition
41.3 193.9 *16.6 ns59.8 *11913.2 " 0.03 4 Industrial wastewater
*19.6 *779.8 n<18.8 ns78.4 ns37453.4 ns0.1 1 Water stress
#21.7 #119.7 #6.02 #53.9 #9109.7 #0.006 4 Industrial wastewater x Water
stress
24.4 95.03 6.3 43.7 147383 0.0003 8 Error
"$ non-significant; * significant at the five percent level; ** significant at the one 29 Total

percent level
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Abstract

The use of natural processes such as phytoremediation is a suitable solution to reduce water and soil pollution. In
this study, two separate experiments were conducted in the form of a 2019-2020 factorial experimental design in a
greenhouse to investigate the effects of sewage leachate and industrial effluents on the growth characteristics of vetiver
plant species. The experimental factors included leachate and industrial effluents at concentrations of Zero Percent, 25
Percent, 50 Percent, 75 Percent, and 100 Percent in three replicates with two water use stress in five and 10 days.
Characteristics evaluated included plant height, number of branches, fresh and dry weight of shoots, and fresh and dry
weight of soil organs (roots). The results showed that irrigation with municipal wastewater leachate had a significant
effect on the number of branches (P < 0.01), fresh weight, and dry weight of roots at a five Percent level. The results of
applying industrial wastewater had a significant effect on height, number of branches (P.< 0.01), dry weight of vetiver,
and fresh and dry weight of roots (P < 0.05), but no significant.effect on fresh weight of vetiver (P > 0.05). The highest
additive effect of industrial effluent and irrigation stress on' plant morphological characteristics was obtained at the
interaction level, W2A1 treatment (25% industrial effluent and five days irrigation stress). The results of this study
showed that the use of waste leachate and industrial wastewater mixed with irrigation water to irrigate compatible
vetiver species can be considered as a solution for the use of unconventional water in production.

Keywords: Randomized Complete Design, Unconventional Waters, Vetiveria Zizonicides, Water Stress.
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