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Abstract: To improve the ecological protection performance of planting concrete slopes in rainy regions, this study

systematically investigated plant growth adaptability, slope scour resistance, and water retention capacity under different grass

species configurations. Four herbaceous species—Cynodon dactylon, Lolium perenne, Festuca arundinacea, and Poa

pratensis—were selected. Three vegetation configurations were established: no vegetation, single-species seeding, and mixed

seeding. Using a self-developed rainfall simulator, the slope runoff rate and erosion rate were measured under different slope

gradients (30° and 45°) and rainfall intensities (34 mm/h and 144 mm/h). Additionally, the water retention capacity of the
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planting concrete was evaluated. The results showed that: (1) The growth rate sequence of the four species was: Lolium perenne >
Cynodon dactylon > Poa pratensis > Festuca arundinacea, with average heights at 35 days reaching 16.2 cm, 14.1 cm, 12.5 cm,
and 10.7 cm, respectively. The mixed seeding of Lolium perenne and Cynodon dactylon exhibited the best root interlocking
effect. (2) The slope runoff rate decreased with increasing slope gradient but increased with increasing rainfall intensity. Mixed
seeding reduced the runoff rate by 45%—52% compared to the unvegetated group. (3) The slope erosion rate was positively
correlated with both slope gradient and rainfall intensity, and the erosion rate of the mixed-seeding group was only 8%—12%
of that of the unvegetated group. (4) The planting concrete achieved a high water retention ratio of 71.6%, effectively buffering
the impact of rainfall on the original slope. The proposed dual-indicator evaluation system (runoff rate and erosion rate) together
with the recommended mixed-seeding strategy provides a quantitative basis for the design of planting concrete slopes in rainy
regions.
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# 1 AR EFEREL

Table 1 Nutrient matrix ratio of planting concrete

7B PPRHA R FAE A A&
et 68% 7.1 kg/m?

AL+ 30% 57 kg/m?

B2 GEER)

fRKF (SAP) 0.5% 0.5 kg/m?

gHMm 1.5% 5 kg/m?
AHhar + 93% 10.2 kg/m?
PrAKF 1.5% 0.15 kg/m?

R B

2EIE 1.5% 0.15 kg/m?

I+ 771 4% 0.4 kg/m?

1.3 EfaESmETR

EHVU AR 9 B AAE Y. JFAR (Cynodon dactylon) B H (Lolium perenne) « /5 2E3
(Festuca arundinacea) « PYZEF (Poa pratensis) . 15 & VUFEHACE /7 3\:

CK: ToHif (D

Al: RN E

A2: FIEHIFAR

A3: JRIEBEE + SR OREL 1:1)

RN 20 g/m?, FRRSH ZREETAE S EEIR.
14 BN RREE 57

iﬁ%%ﬁ- ﬂiiﬁ%%ﬂﬂ AR RS, HENFERARSHINE 2. %35 E R0 A
FE (0~55°) , JBIIRE TS E R R, BIAR IR B RS SRR A .

* 2 BRBENEEFEERASH

Table 2 Main technical parameters of simulated rainfall device

B4 TR Mg | S5 &1
FARHELE JrEERY, JRSF 55 em x 25 cm x 60 cm AR 0~55°
Wbk 2R 4t 10 AAriEmEsk, AEE 10~12 cm FEIATE, PRIERENT 5]
et 8 mm HHEH/NAET, EFE 0.2~10 L/min S S s K
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x100%.

1.6 HEYAEKEY

FEFGTE 7d WE—XHEY&EE, SMEDIEBO R Br & mE =hk, BCFIIE.
35d JarsREAR s SRR AR TETRIE L FLBR P (143 A 5 L 40 B D %
2 SRS R
2.1 P A KIE B
211 K AR

PUBhHEY) 35d WAEK = BEARAL AN 1 o RREZ AR KO P fe b, 35d IIA 16.2em; MK
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Fig. 1 The growth height changes of four plants in vegetation concrete
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Fig. 2 The internal root development of planting concrete under different grass species configuration.
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Fig. 3 Effects of slope, rainfall intensity and vegetation configuration on slope runoff rate.
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Fig. 4 Effects of slope, rainfall intensity and vegetation configuration on slope erosion characteristics.
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Fig. 5 Water storage capacity of vegetation concrete
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