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1- Vetiver Grass Technology
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1- High Energy Moisture Curve
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Table 1. Some of physical and chemical properties of studied soil.

SAL o gmate 055

(g om™) () Jolas el 5 () s il Dod Dk O
Calcium carbonate . .
Bulk Density 1;1111;\21em (%) Organic Carbon (%) Texture Sand (%) Silt (%)  Clay (%)
(gem™)
1.60 12.63 0.12 Loam 48 41 11

oslial 3550 ol s STy Slaasein —Y Jgdr
Table 2. Properties of used polyacrylamide.

lia PAM cilasiion
Item Characteristics of PAM
Ldw lails ys g AL S
White granular powder Appearance

PASSEWRESH

30-35%
Hydrolysis degree
15-20 million SN O35
Molecular weight
0.67< (@em™) s b o pasis o >
Density (gem™)
6-8 pH
;JT DL C/.JBA?-
0.8%=< - -
Water insolubility
95% 0P ey
Degree of purity
T .
>0.02% Aol Lo S) e s

Acrylamide monomer
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Table 3. Analysis of variance for parameters of van Genuchten’s model, saturated hydraulic conductivity,

soil physical quality index.

Sl e e
Mean squares o3 -
- B ad CL“
3! ..
) 0 Sources of variations
Soi Ks 1 n ¢ 303 3 S-z df
& (cmmin™) (cm) @LL™ L'LH)
s
0.00001** Q** 0.08%* 0.009%** 0.015%* 0.029%* 5 o
Treatment
o
0.00001 0 0.01 0 0.001 0.01 12
Error
S
0.03 0.05 0.03 0.05 0.22 0.02 T R
CV (%)

* and ** Significant at P<0.01 and P<0.05, respectively.
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Table 4. Mean comparison of effect of PAM and vetiver treatments on parameters of van Genuchten’s model.

obes
Treatments

bk

VP4 VP2 VPO P4 P2 PO :
parameter

0.51° 0.52° 0.49° 0.46° 0.45° 0.04° 6,
0.014° 0.012° 0.010° 0.091° 0.051° 0.044° 0,
0.091° 0.069° 0.041° 0.032¢ 0.036% 0.033¢ o
1.19¢ 1.19¢ 1.19¢ 1.37° 1.30° 1.24¢ n
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Values with same letters in each row are not statistically different at P<0.05.
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Figure 2. Mean comparison of effect of studied treatments on soil physical quality index (S,;).
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Abstract

Background and Objectives: Suitable land management result in improving the soil hydro-
physical properties and erosion control in arid and semi-arid regions. Application the cover crop
as bioengineering tool is a good choice to improve soil hydro-physical properties and to protect
the soil against erosive factors. Anionic polyacrylamide (PAM) has been widely used in this
field, as well. In literature, the individual effect of Vetiver and PAM on Soil structural stability
and erosion indices has been investigated. The objective of this study was to investigate and
compare the effect of vetiver cultivation system, PAM and their combination on hydraulic
properties and physical quality index of soil in experimental plots.

Materials and Methods: This study was performed in loamy soil plots of a loamy soil in
Agriculture Campus, Ferdowsi University of Mashhad. The experimental treatments include
vetiver cultivation (VP0), PAM (20 (P2) and 40 (P4) kg ha™), simultaneous application of
vetiver and PAM concentrations (VP2 and VP4). In addition, PO (no PAM and vetiver) was
regarded as control treatment. The soil moisture contents for different treatments were measured
at 0, 5, 10, 50, 100, 300, 500, 1000 and 1500 kPa. According to this data the van Genuchten’s
equation was fitted to the soil moisture characteristic curve using the RETC software and the
parameters of model were estimated by the least square error methods. Also, saturated hydraulic
conductivity and soil physical quality index were determined. This study was designed based on
randomized complete blocks in a factorial arrangement with 3 replications. Data of van
Genuchten’s parameters, S,; index and K, were analyzed using SPSS 23 software.

Results: The results showed that vetiver and PAM through increasing the aggregation and
stability of soil structure and improving the structural properties increased 6 and k,. However,
the effect of PAM on k; depends on its concentration and viscosity. Vetiver decreased 6, and the
hydrophilic molecules of PAM polymer increased 6,. Vetiver increased considerably the value
of a parameter and decreased air entry value by increasing the soil macro-pores. Although, the
value of « parameter was not affected by PAM. Vetiver increased the value of n parameter,
while PAM decreased its value. Also, vetiver and PAM increased the S, through the
aggregation and improving the soil structure and physical condition. In general, vetiver had
more effect on parameters of van Genuchten model and improvement of soil hydraulic
properties than the PAM and the combination of vetiver and PAM showed the greatest effect.
Conclusion: Generally, the results of this research indicated that the very low cost and
long-term bioengineering technique based on vetiver system can be recommended to improve
physical and structural properties of soil in semi-arid regions such as Iran.

Keywords: Soil moisture characteristic curve, van Genuchten’s model, Saturated hydraulic
conductivity, Soil physical quality index
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