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Mechanical properties of tensile at lateral branches of five plants

YAO Xi-jun'*, WANG Lin-he',LIU Jing',LIU Xiao-min'
(1 College of Ecology and Environmental Science , Inner Mongolia Agricultural University . Hohhot , Inner Mongolia 010019, China

2 Inner Mongolia Land Surveying and Planning Institute , Hohhot , Inner Mongolia 010019 ,China)

Abstract: [Objective] The study discussed tensile mechanical properties at lateral root branches of 3—
4 years old Caragana microphylla Lam. , Salix psammophila C. wang et Ch Y. Yang, Sabina valgaris
Ant. ,Artemisia sphaerocephala Krasch. ,and Hippophae rhamnoides Linn. to provide theoretical basis for
soil slope protection by plants. [Method) Roots of five plants in ZhunGer and He Lingle, ordos were col-
lected with three standard strains for each plant. The roots with diameters of 0. 5—4 mm were graded by
every 0.5 mm and the axial tensions of roots in each diameter class were measured using fabric strength
machine (load speed of 200 mm/min) to calculate tensile strengths. Then the effects of root type (herring
bone pattern and two branching type),growth period (early growing season and growing season) ,and soil

water content (0% ,6.8%,18.8% ,and 26.6%) on the tensile at lateral branches were analyzed. [Result]
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Breaking ratios of lateral branches of the five plants were all more than 60% ,indicating that the stretch re-
sistance at lateral branch was significantly less than at straight section adjacent. Tensile at lateral branches
of the five plants was lower than that at the adjacent straight segments for both the herring bone type and
the dichotomous type. The root tensile strengths at the straight section of C. microphylla Lam. ,S. psam-
mophila C. wang et Ch Y. Yang, S. valgaris Ant. , A. sphaerocephala Krasch. ,and H. rhamnoides Linn,
were 1.39,1.33,1.46,1.63 and 1. 91 times of tensile strength at the lateral root,respectively. Interspecific
differences in the tensile strengths and tensile intensities at lateral branches of five plants and two types
were all same in the order of C. microphylla™S. psammophila™>S. valgaris™> H. rhamnoides>A. spha-
erocephala. Root type had no significant effects. At the vigorous growth period, the mean values of tensile
strength of lateral root branches for C. microphylla, S. psammophila, S. valgaris, H. rhamnoides, and
A. sphaerocephala were 30.57,18.19,9. 52,8. 54 and 5. 34 MPa, while at the early growing season, the
values were 26.79,15.25,10.17,6.76 and 6. 10 MPa,respectively. The effects of growth period on tensile
strength of lateral root branches among the five plants were significant (¢=0.01). The tensile strengths of
lateral root branches of the five plants decreased when the soil moisture increased and the influence of soil
moisture was significant. [Conclusion] The lateral root branches of the five plants were vulnerable in ten-

sile resistance of the root system,and their tensile resistances were key to accurately evaluate mechanical

properties of plant roots.

Key words: lateral root branch;straight section root;anti-tension;tensile strength
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Table 1 Natural water content of five kinds of plants
A7 TR &KL %
Plant names Natural moisture
¥ 4% Caragana microphylla 10. 46
Ml Salix psammophila 10. 32
YoM Sabina valgaris 22.24
Vb Artemisia sphaerocephala 36.23
ik Hippophae rhamnoides 42. 46
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