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Influence of Different Herbaceous Roots on Soil Permeability

Zhang Yingjie, Liu Xiangfeng, Zhang Qiang, Wang Laigui, Hao Guoliang
(College of Mechanics and Engineering . Liaoning Technical University s Fuxin, Liaoning 123000, China)

Abstract; [ Objective ] The aims of this study are to reveal the effects of different herb roots on soil
permeability in local dump sites, to clarify the optimal index for predicting the improvement of soil
permeability by herbaceous plant roots, to obtain the optimal diameter grade of herbaceous plant roots to
improve soil permeability, so as to provide an important basis for the selection of ecological restoration plants
in the dump. [ Methods ] Haizhou open pit dump was taken as the study site. The axial root type of Viola
philippica , the tiller root type of Ixeris polycephala and the rhizome root type of Triglochin palustris were
the objects of the study. The root distribution characteristics of three kinds of roots in different soil depths
were quantified by image pixel conversion method. Combined with the penetration test, the permeability
parameters of the undisturbed root-soil complex of three herbaceous plants were obtained. The relationship
between root distribution parameters and permeability parameters of the root-soil complex was explored.
[Results] All three herbs can improve soil permeability. Compared with plain soil, the initial infiltration
rate, steady infiltration rate, average infiltration rate and total infiltration rate of axial, rhizoid and tillering
root soil composites increase by 82.23 % ~254.99%, 85.59% ~307.63%, 72.02% ~325.91% and 62.93% ~
246.98% , respectively. The root length density and root surface area density of the three herbaceous roots
are linearly correlated with the permeability parameters of the root soil complex, and the correlation of root

surface area density is stronger than that of root length density. The enhancement effect of three kinds of
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roots on soil permeability is mainly attributed to the diameter class of 0.5 mm<CD<{1.5 mm, and they all have the

best diameter class to enhance soil permeability. [ Conclusion ] Herbaceous roots can improve soil permeability, and

root surface area density is the best predictor, and different roots have the best diameter class.

Keywords: root type; root length density; root surface area density; soil permeability; root-soil complex
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Table 2 Regression equation between soil permeability parameters and root distribution parameters
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WIAAB SR y=8.162 —44.66 0.86  y=11.04x—37.59 0.94 y=29.822—199.9 0.62
fap R y=2.342+12.62 0.87  y=3.072+40.29 0.92 y=8.69x+8.8 0.66
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% e 3
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Table 3 Correlation analysis between root distribution parameters of different diameter classes and soil permeability

it o Bk VIR AB R/, FHBEEE/ BB R =8 -9
B giA | - - (mle*min ") (ml * min ") ARE/mm (ml * min" ")
RLD 0.082 0.0.35 0.026 0.075
0 mm<D<{0.5 mm
RSAD 0.132 0.086 0.026 0.125
RLD 0.897 " 0.896" " 0.878" " 0.897" "
0.5 mm<<D<1 mm ~
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RLD 0.238 0.154 0.188 0.221
2 mm<D<{3 mm _
RSAD 0.298 0.268 0.285 0.269
RLD 0.357 0.244 0.358 0.233
0 mm<D<<0.5 mm _
RSAD 0.402 0.258 0.365 0.246
HR2E ko A 0 “—p<1 RLD 0.944" 0.876" " 0.956" " 0.894" "
=17 S .5
v mme s mm RSAD 0.956" * 0.887" " 0.957" " 0.897" "
RLD 0.152 0.122 0.168 0.145
I mm<<D<{1.5 mm
RSAD 0.185 0.126 0.175 0.156
RLD 0.102 0.178 0.270 0.114
0 mm<D<{0.5 mm
RSAD 0.278 0.373 0.486 0.294
fR R - —Dp<1 RLD 0.554 0.543 0.572 0.574
2 K- S 0.
PRASEROR i s RSAD 0.664 0.673 0.678 0.686
RLD 0.768" 0.766" 0.778" 0.776"
1 mm<<D<{1.5 mm
RSAD 0.788" 0.798" 0.789" 0.788"

e

“f#E p<<0.05,n=6,

(3) AR Y AR =5 B FIAR T8 B A AR W) AR R B A7

EEA T EBEENFRERLL, 298 0.5 mm<<
D<1 mmf&%.0.5 mm<D<1 mm BHM 1 mm<
D<{1.5 mm 2%,
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