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Fig.1 The size of straight root
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Fig. 2 The anti-fracture strength of 4 kinds of plants’ straight roots under different loading rate
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Effect of Loading Rate and Moisture Content on the Anti-fracture
Strength of Straight Roots of Four Plant Species

ZHU Honghui' ,LIU Jing' ,ZHANG Xin? ,SU Yu' ,WANG Chenjia’ ,LI Xuesong'
(1. Institute of Ecological Environment,Inner Mongolia Agricultural University, Hohhot, Inner Mongolia 01001052, Institute of Water Resource

for Pasturing Area of the Ministry of Water Resources, Hohhot,Inner Mongolia 010010)

Abstract : The anti-fracture strength of straight roots of four plant species were measured by the Multifunctional Electronic
Pull Test Machine of TY8000 in vigorous loading rates and vigorous moisture content seasons. The four plant species
were the vegetation species of Caragana korshinskii , Salix psammophila , Artemisia sphaerocephala and Hippophae
rhamnides. For the four plant species, the roots were selected from the corresponding plant age of 3— 4-year-old. The
results showed that the anti-fracture strength of straight roots of four plant species were positively correlated with the
loading rate. The anti-fracture strength of the root under instantaneous breaking force (the loading rate of 500 mm/min
and 860 mm/min) was significantly higher than that of the root under the slow breaking force (the loading rate of
10 mm/min) with the same diameter. Under the loading rate of 500 mm/min,the anti-fracture strength of 1. 5—2. 0 mm
and 3. 0—3. 5 mm diameter class roots followed the sequence of Caragana ((58. 30£7. 45)MPa, (49. 21£3. 45)MPa)>
Saliz ((23.21%1. 88) MPa, (19. 12+ 2. 95) MPa) > Hippophae ((7.792%1.06) MPa, (6. 61 1. 05) MPa) > Artemisia
((5.51%0. 66) MPa, (4. 43 0. 38) MPa) ; comparing with the strength of the roots mentioned above,the anti-fracture
strength of the same diameter class occupied 87. 1% and 83. 7% for Caragana,82.8% and 86.8% for Saliz,79.2% and
81. 8% for Hippophae,90.0% and 73. 6% for Artemisia under the loading rate of 10 mm/min. With the increase of soil
moisture content,the root moisture content of four plant species increased and the anti-fracture strength had a tendency to
reduce. The anti-fracture strength of 2. 0—2. 5 mm straight roots for the four species followed the sequence of Caragana
((60.0547. 00)MPa)> Salix ((25.99742. 88)MPa) > Hippophae ((8 52+1.17)MPa) >Artemisia ((5.8520. 63)MPa)
under drying soil (soil moisture content was 0.0%). The anti-fracture strength of the same diameter class occupied
79.1% for Caragana,73.0% for Saliz,74. 3% for Hippophae and 65.1% for Artemisia.

Keywords :loading rate;soil moisture content;roots moisture content;anti-fracture strength
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