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Abstract
Background and Objective: Plants’ root exudates have diverse effects on structural stability and water repellency of
their surrounding soil. Few studies have been available about thegeffect of rangeland plants on soil physical quality.
Therefore, this study was conducted to investigate the root zone’s st\c);al stability and water repellency of selected

rangeland plants in a greenhouse experiment. -
Methods: Tillers of tall fescue (F. arundinacea genotypes 75Band 75C))B. inermis and B. tomentellus were planted in
the columns of a sandy clay loam soil with threegre li€ates™]

completely randomized design. Six months later,
Ik soil in the planted and non-planted (control) columns,
respectively. Soil water repellency was deter intrinsic sorptivity method. Soil structural stability was
measured by high-energy moisture characteristic ( and wet single-sieve methods.

Results: Presence of rangeland plants’ roots incre thanol sorptivity (Sg) and decreased water sorptivity (Sw) in the
rhizosphere. Water repellency index (R he rhiz?%ere was, on average, about two times greater than that in the bulk
soil. The highest R was recorded in thespot Zene of B dnermis, followed by tall fescue genotype 75C, B. tomentellus, and
tall fescue genotype 75B, and the lowe ue\was measured in the non-planted soil. The HEMC indices were greater in
the rhizosphere when compared to th
water-stable aggregates (W i
while no significant diffi

ntrol'soil. The presence of plant roots significantly increased the percent of
rison with the control soil. The root zone of B. inermis had the highest WSA,
fescue was observed. The positive and significant correlation between HEMC

stability.
Conclusion: The findingS pf this study indicated the beneficial influence of rangeland plants’ roots on soil physical quality
and structural stability. Slight (sub-gritical) water repellency in the rhizospheric soil triggers aggregate stability against
environmen\@ stre
quality and struc

stability among the studied species.
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Table 1. Analysis of variance (ANOVA) for the effects of plant species on stability ratio (SR), volume of drainable pores ratio
(VDPR), ratio of slopes at the inflection point of HEMC (SiR), percent of water-stable aggregates (WSA), water sorptivity (Sw),
ethanol sorptivity (S), water repellency index (R) and soil-water contact angle ().
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Fig. 2. High energy moisture characteristic (HEMC) curves of fast-wetted aggregates (a) and corresponding specific water
(genotypes 75B and tomentellus, B. inermis and F. arundinacea dh|) curves (b) in the rhizosphere of plant species of B./capacity (|[d§

75C) and bulk soil (control).
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Fig. 3. High energy moisture characteristic (HEMC) curves of slow-wetted aggregates (a) and corresponding specific water
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Table 3. Pearson pair-wise correlations between stability ratio (SR), volume of drainable pores ratio (VDPR), ratio of slopes at the
inflection point of HEMC (SiR), percent of water-stable aggregates (WSA), water sorptivity (Sw), ethanol sorptivity (Sg), water

repellency index (R), soil-water contact angle () and number of roots (Nroot) (number of data = 15).
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SR
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