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Pullout Mechanical Properties of Alfalfa Roots in Loess
Region Under Alternate Drying-Wetting

Huang Mengqi, Zhang Chaobo, Ding Yang. Zhang Qiang, Feng Xiaohui, Jiang Jing

(College of Water Resources Science and Engineering » Taiyuan University of Technology . Taiyuan 030024, China)

Abstract:[ Objective | The aims of this study are to reveal the effect of alternate drying-wetting on the pullout
mechanical properties of herb roots in the loess region, and to provide some theoretical support and basis for
herbaceous plant root soil fixing and slope protection engineering. [ Methods] pullout test in laboratory was
conducted on remolded loess samples with/without alfalfa roots to study the relationship between root pullout me-
chanical properties and the influencing factors, root diameter, root length, soil bulk density and alternate drying-wet-
ting. [ Results] (1) The mechanical properties of alfalfa roots were correlated with root diameter, root length and soil
bulk density in power functions or exponential functions. (2) The roots pullout mechanical properties of the samples
with alternate drying-wetting significantly reduced compared with those of the samples without alternate
drying-wetting. (3) The pullout mechanical properties of alfalfa roots in the sandy loam were better than
those of the roots in the loam, and the effect of alternate drying-wetting on the mechanical properties of alfal-
fa roots in the sandy loam was less than that in the loam. (4) The coupling effects of root diameter, root
length, bulk density and alternate drying-wetting had significant effects on the pullout mechanical properties
of alfalfa roots. [Conclusion] Under alternate drying-wetting conditions, the root diameter, root length and
soil bulk density had certain effects on the mechanical properties of alfalfa roots.
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Fig. 1 maximum uplift resistance of alfalfa root system under different root diameters, root lengths, and bulk densities
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Fig. 5 Relationship between the mechanical performance indicators of alfalfa root resistance and dry wet

alternation under different root diameters, root lengths, and bulk densities
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b 438
G =8 1 —=1.7178¢"3811 —=6.0752¢"-3811 =8.536¢%29%1x —7 0.4963x
v . e v . e y .536e y=7.5947e
£=0.9647 #=0.9646 #=0.9883 R*=0.9854
0 y=1.23782 %% y=4.81937 117 y=11.8332"1" y=16.8222¢""188x
R*=0.9619 R*=0.9631 R*=0.9773 R*=0.9939
B+
1 y=0.76512"7% y=2.70462"7%7 y=6.11972""% y=14.1996¢"9x
S R?*=0.99 R?*=0.99 R*=0.979 R?=0.9927
Gl ) i
0 y:2'13591.|,35«>2 y:5'0926()_b()2x y:14.8751.(>m89 y:13.95xo_3321
W+ R*=0.9812 R*=0.9925 R*=0.9882 R*=0.9949
1w B - .,
1 y=1.69577 " y=05.9973 71588 y=0.0362"7" y=10.2162"0%
R*=0.9821 R*=0.9821 R*=0.9976 R*=0.9983

R3 BEREAANFHEERHONERAESHT

Table 3 Two factor analysis of variance on the mechanical performance indicators of alfalfa root resistance to pulling

¥+ Wi+t

ZH ik 1/ ik hit%/ Fidkhe/ I/ Bk hiks/ hi ki ng/

N 3 FE /MPa mm (mm * N) N % % /MPa mm (mm * N)
R 73.2° 43.8" 59.4° 44717 123.5" 123.5" 1222.6” 19.2"
TR 3147 8.7° 73.27 118.5" 48.3" 48.3" 654.6" 10.3"
TSR X AR 0.9 1.7 0.3 10.6” 44" 4.4" 0.6 1.8
K 95.1" 95.1" 140~ 536.6 " 352.5" 352.4" 5356.9 5432.1°
BRI 46.5" 46.5" 63.9" 159.2” 114.5” 114.4° 2436.1" 938.1"
TRAZH XK 3.8" 3.8" 1.6 9.6 16.5" 16.5" 16.9” 16.2”
A 138.6” 138.6” 2235.6”" 5892.8 102.9° 102.9° 3438.2” 4221.9°
T 23° 23" 604.5" 2253.4% 15.5° 15.5" 1185.9" 680.6
T XA 3.1° 3.1° 9.2" 97.7" 2.6 2.6 1.3 15.27

W RARABEERT(pP<<0.05); 5" FARLREEF(p=>0.05).,
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