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Researches on In-situ Measurement of the
Soil Fixing Capability of Rape Roots

MAO Yan-ting', ZHENG Yi', Michael Augustin FULLEN*, LI Yong-mei', Mudhu SUBEDI?

(1. Faculty of Resources and Environment, Yunnan Agricultural University, Kunming 650201, China;

2. School of Applied Science, University of Wolverhampton, WV11SB, UK)

Abstract; Experiments of in-situ measuring the stabilization capability of soil by rape roots in 10 ¢cm
depth with the anchor-shank tensiometer and self-designed shear box were conducted. The results
showed that when a 3.5 KN load was applied, the displacements of sample plot 1 (roots density =
1.11 kg/m’) , sample plot 2 (roots density =0.57 kg/m’) and control plot reached 38.0 mm, 46. 0
mm and 49. 7mm, respectively. The higher the root density was in the sample plot, the more loads
which made sample plot separate from bulk soil was required. The bending point-F2 and plastic de-
formation point-F3 of sample plot 1 were 3. 5 kN and 4. 0 kN, respectively; those of sample plot 2 were
3.1 kN and 3.5 kN. It is proposed that this is an appropriate method to evaluate the root function of
different crops or plants in maintaining slope stability.
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Tab. 1

Soil properties and soil moisture content of sample plots

FETT B L HE B AR

soil properties of sample plots

B /(g - ke ™) pH i 2R /(g k™)
organic matter pH value total nitrogen
18.77 6.2 0.93

AL /(mg - kg ')

available phosphorus

HLH /(mg - kg™')

available potassium

AR /(mg - kg™")

available nitrogen

11. 19 98. 82 79.20
T
soil particle Asiz/: distribution <001 mm /% 1~0- 01 mm /%
12K+ light clay 62. 47% 37.53%
T H KA 1 /%
soil moisture content of sample plots
FEJr 1 HEJr2 X HERE DT (R L)

sample plot 1
27.44% +0.01 a

sample plot 2
26.49% +0.03 a

control plot ( bare soil )

25.74% +0.02 a

F: CPHEEARFRFRRRAE P <0.05 KFHNEFBE, n=9

Notes : Different letters indicated significant difference at 5% level, n =9.
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Tab. 2 Rape biomass of 2 sample plots

ey i EAYREEE /g i EAEYRTE /g MTAYREE /g TEYETE /¢
FW of underground DW of underground

FW of aboveground DW of aboveground

sample plot

RAEHE/ (kg - m™)

root density

biomass biomass biomass biomass
Hr 1 306. 0 55.58 89.90 9.99 1.11
sample plot 1
Fr2 169.0 30.71 55.67 5.11 0.57

sample plot 2

. FW. fifd; DW.: T3&
Note: FW . fresh weight; DW . dry weight.
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Fig. 1 Relationship between Load (kN) and
displacement (mm) of different sample plots
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Tab. 3 Correlation equation between the load and the displacement of different sample plots
FEJ7 MRTTHE HIRE BB LEESES FAE
sample plot correlation equation determinant coefficient (R*) correlation coefficient(R) F value
A1 F =0.051S8 + 1.3916 0.8575 0.926 0 48.160™
B2 F =0.05158 + 1.2729 0.8516 0.9228 40.162™
X A
T\ e F =0.0465S + 1.1966 0.8569 0.9257 47.912™
(#+1)

TE: o FORPEDT BT 5 LR 2 18] G R BT A B i A KK

Note: # * Meant the relationship between load and displacement displayed significant difference at 5% level.
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Tab. 4  Correlation equation between the 3 special points

of load and root density of sample plots

7 WAREE FLAMGT 2 Abafr 13 Abdii

sample /(kg -m™) /kN /kN /kN
plot root density load at F1 ~ load at 2 load at F3
7 1
i 1. 11 1.8 3.5 4.0
sample plot 1
£ 2
R 0.57 1.8 3.1 3.5
sample plot 2
pogiiite
TR 0.00 1.3 3.1 4.0

control plot
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