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Tab.1 Changes of plant biological characteristics with growth time

RSN 34 Lieivd WP¥ERZ, WFmEB/ b AW A/ LR AR
d cm H mm 2 (g-m™?) m (g-m™?)
45 12.17 £2.30a  3.30+0.47a  0.53+£0.0la  239.70 £31.92a 62.31£12.13d  3.67. +0.15a  33.63 £2.26a
90 20.07 +3.39b  4.70£0.60a  0.69 +0.02b  800.17 +66.00b  98.91 £8.29d  9.22 +0.93b 62.59 +1.37b
135 22.67 +£5.72b  7.03 £1.35h  0.97 £0.02¢c  1300.17 +165.38c  115.85+9.35¢  13.21 =0.86¢ 94.66 +5.74c¢
180 24.51+2.64c 8.56+0.94b  1.01£0.01d 1381.87 +78.54c  135.23 £3.24b  14.65£0.95d  121.38 +5.09d
225 26.44 +3.65¢  8.77+0.48¢  1.04 +0.10e  1457.91 +89.41d  138.85+3.65a  15.11+0.56d  129.17 £2.72e
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Fig. 1 Interception effect of F. rubra stems and leaves: (a) maximum Interception; (b) maximum Interception rate
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Fig.2  Tensile strength of F. rubra roots

during different growth time
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Fig.3 Erosion resistance of F. rubra root-soil composites

during different growth time
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Fig.4 Shear strength of F. rubra root-soil composites during

different growth time
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Tab.2 Correlation analysis between the growth of F. rubra aboveground and underground parts and the performance of

soil conservation and slope reinforcement

iR PH NOF ARD RSA AGB RL MI ER SR TS ub
PH 1

NOF 0.69 s = 1

ARD 0.53 = 0.49 1

RSA 0.56 = 0.51 0.98 * 1

AGB 0.71 = 0.85 = 0.43 0.549 1

RL 0.53 = 0.51 0.98 % % 0.99% %  0.61 1

MI 0.95 % = 0.98 * * 0.48 0.43 0.91 * = 0.94 = = 1

ER 0.32 0.20 0.83% % 0.79% x  0.44 0.81 * = 0.80 = = 1

SR 0.36 * 0.44 % = 0.65% %  0.59 = 0.58 0.55 = 0.68 % = 0.39 1

TS 0.05 0.24 0.85 = 0.91 =* 0.69 0.88 0.87 0.19 0.84 1

ub 0.48 0.56 0.99% % 0.98% % 0.73 0.92 * 0.97 % = 0.82 % = 0.68* %  0.82 1

T8 PH gk 5 s NOF St - % ; ARD S fP- 3 B4R s RSA SRR AR 5 AGB D b b AR Wy ks RL Sy ARE IS s M R 5 A B ik s ER D BT AR Bl 5 SR
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Relationship between growth characteristics of underground part and erosion resistance and shear resistance of root — soil composites:

(a) relationship between root surface area and erosion resistance; (b) relationship between root surface area and shear strength;

(¢) relationship between average root diameter and erosion resistance; (d) relationship between average root diameter and shear strength
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Performance of Festuca rubra L. Population Vegetation Concrete in Soil
Conservation and Slope Reinforcement under Experimental Conditions

XIONG Danwei', CHEN Fangqingl* , TAN Xiangqianl , LI Shuangyang1 ,HUNAG Yongwen2

(1. Hubei International Scientific and Technological Cooperation Center of Ecological Conservation and Management in
Three Gorges Area, China Three Gorges University, Yichang 443002, Hubei, China;

2. Hubei Zhengjiang Environmental Engineering and Technology Co. , Lid. , Yichang 443002, Hubei, China)

Abstract; Vegetation concrete is a new ecological protection technology which is applied widely in engineering
slope treatment in recent years. Plants have important influence on the performance of vegetation concrete in soil
conservation and slope reinforcement. In this study, Festuca rubra L. was used as a research object to construct
experimentally vegetation concrete. By simulating the growth conditions of the slope, the growth characteristics of
the aboveground and underground parts of F. rubra vegetation concrete at different growth times, the interception
effect of the stems and leaves, and the shear strength, erosion resistance and root tensile strength of the root-soil
composites were determined. It aims to reveal the characteristics of soil conservation and slope reinforcement of F.
rubra vegetation concrete

rubra vegetation concrete and its time dynamics, and promote the application of F.

technology. The results showed that the growth status of F. rubra reached its best in the mature period (135 ~ 180
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days). With the prolongation of growth time, the maximum interception of F. rubra stems and leaves gradually
increased, and the maximum interception rate of stems and leaves showed a trend of first increasing and then
decreasing. The maximum interception rate of stems and leaves reached the maximum (72.27% ) during the
mature period of vegetation growth (180 days) , which was 33.249% higher than that of the early growth period (45
days). The existence of the root system of F. rubra significantly enhanced the performance of the vegetation
concrete substrate in soil conservation. The shear performance and erosion resistance of F. rubra vegetation
concrete increased by 74. 17% and 155.23% respectively compared with the control. The performance of
vegetation concrete in soil conservation increased continuously with the prolongation of growth time, reaching the
maximum value near the decay period (225 days), and increased by 152. 55% and 86. 59% respectively
compared with the initial growth period. This study provides reference for the application of F. rubra vegetation

concrete technology in slope ecological treatment of mountain engineering.

Key words: vegetation concrete; Festuca rubra L. ; interception effect; shear resistance; erosion resistance



