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o, BRRRDINE, WRESK. BNER
MEAMETFNREL, NS7HEMIPIEAEY T
Ve OMTE B = LLIX 523 B XU 357 o i FRSIER AR
S B, MEMFHNZSFEEEAPIRIEY)
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1 ARMESTEE
1.1 RIS

B=WWNSEMXATT RE MmRILEs
(113° 17" E, 23° 11" N), Ef%920.98 knv’,
LR EmdtEnm, TZELESEEZI. 44
&, AEL. FFER. BEKE., A=URE
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E (Dicranopteris pedata). BFERR(Blechnum
orientale). SFR. FIERIHEE,
1.2 H5EHtEl

ST EEENER, EEYENT
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7 $RINE (Arrhenatherum elatius) AAR TIRE | R, BB
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HBOBAEYRE—RRERN10~20 cm?,
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BT CREESES, PRIEERTIR
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DA EEGFINRINISEINES . TuHMEHATUA:
C=Q/AW

I CHTUHIEE, ONMRIZKE; AWA
RIS TESE.

3)HiEIRIKI .

EUREN3~6 cmMREIDEN TiE, &5
5807 mmiskd, 65 mm<B=R <7 mmigt
BHARKION , RABSEHERE, BLERAR
D BIMETHILAS mmEIfEMNZ £, FAE
SROKERNFEE TIEFARAE, 1HAF10 min, 4
RABE R BERE R AT E, L EEERDL
WIgEINEE ., RIBAXASHMEE:
S=(N-N)/N x 100%
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IF—AMERIRF I TR E AT BNE.
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2.1 BRI R ERETESR

2.1.1 1B FRTIENBIREER
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(P<0.01).
2.1.2 1EYiEe R HENENEEES
FAFAREADT, OMEYIRRIEEEN
EE MR BN EE, ERRIDENIGE
WRBEKR, HxAmg=. ¥5MESE, 8/
REKIE . LA EH R EISRIAYBY R 4 7HA
BARNBERRNCINEES ¢ , OFEYIY
BYRAT FTELRNERER S, BRIEMEE=4,
Hih8FiaMigiRm 7 THRNINEEM(FRS). &
PearsontBXx 41k, TEMTIMEES R
MAERNHBEZEEXXR, BEREERN
(P<0.05)#8LL, #EE1(P<0.01)SinBIRaEeY

i M LI-L !

ZRHE  RE EEUTF

HZ20°m30°m45°

|
H

Ll =

;I
E zlcz
% ]

=7 era =

i :
B8

2.2 EMIRRERTIERATER
FEEEKRART, OMEMEYIRRITER
B8 T TIEAGTURRIEE, THIIERMR IR >
FESEEAEB > SR> R FDIRIAE > RS 15> 8k
=EEORKI>ERERL., H20°  30° L 45°
LT, BEERILDIRAEINEKR, KRS
REIEBBEE, WPERNTIREEMEE, BER
FIBSR TIRTURRIEENLZ AT . FERE20 °©
Y, PRI S EIFUMEHEESTH
fttiEY), (BFEIREIEART, BEHUdseHIAIR
ETRE, ARG URBER R E(ES) .
2.3 EMRREE T EREEER
FRKRIBIRIE T, OMEREYIRERIIRE
BARUIBR T EAOTURIREE, HPIReiaeiR
RFRIAEB IR, ERERRTER,
T EFAREHEOKEIRMEE, HXNEER. /&

=2 IMEAREMIRRIZIE FETIBRBINMEEER

ha 100 kPatg{& 200 kPatg{& 300 kPa¥g{& 400 kPaig{E 3—H{E HE AT BB REEZ A R
$RINE 115.07+17.33 | 166.17 +4.11 217.27 = 11.69 276.95+7.14 1.000 y=53.68x+59.68 53.68 59.68 1.00
k= 96.05 +5.96 165.99+27.66 | 248.05+9.44 257.37 +4.13 0.941 y=56.60x+50.36 56.60 50.36 0.93
5 109.10+7.18 160.39 + 9.49 207.02 +6.20 276.95+7.23 0.940 y=55.02x+50.82 55.02 50.82 0.99
ESAES 99.78 +2.43 154.80+25.15 | 193.03 + 10.00 272.29 + 10.59 0.850 y=55.58x+41.03 55.58 41.03 0.98
IR E 91.57 +4.69 124.96 + 13.53 171.58 +1.43 275.27 +6.35 0.693 y=59.78x+16.41 59.77 16.41 0.93
TE 72.74+16.52 125.89 + 3.38 195.83+12.71 221.94 + 4.07 0.551 y=51.75x+24.71 51.75 24.71 0.97
BEH 69.01+2.41 119.92 + 4.23 186.50+2.13 195.83+2.26 0.443 y=44.70x+31.05 44.70 31.05 0.93
B 66.21 + 4.39 121.23+17.13 | 175.31+5.40 180.91 + 3.01 0.382 y=39.82x+36.37 39.82 36.37 0.92
ES2:E 57.82+4.10 103.51 +6.80 166.92 +5.47 209.81+0.77 0.343 y=51.94x+4.66 51.94 4.66 0.99
=t 46.11+7.61 80.61+8.64 107.66 +2.07 157.55+13.78 0.000 y=36.14x+7.64 48.14 7.64 0.98
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=3 MEAEMIEE TETIBREYEEER
T 100 kPas & 200 kPatg{& 300 kPay{& 400 kPay{& J3—151E EAT BREBH HNEEE A R?
RiNE 117.87+2.69 |173.45+7.12 249.91 £ 1.61 286.65 + 13.35 1.000 y=58.28x+61.27 58.28 61.27 0.98
gk 22 93.25+3.34 170.65 + 6.90 245.25 +3.98 353.42 +14.33 0.978 y=85.51x+1.87 85.51 1.87 0.99
ES e 123.09 + 3.11 177.18+6.12 235.92 +8.03 263.90 + 16.07 0.975 y=48.12x+79.73 48.12 79.73 0.98
5k 100.71+9.68 | 180.91+2.11 252.71+3.54 292.81+5.15 0.966 y=64.81x+44.76 64.81 44.76 0.98
TE 100.71+5.97 | 208.88+4.44 232.19 +3.43 255.51 +20.48 0.940 y=48.77x+77.40 48.77 77.40 0.85
B 79.64 +5.41 167.85+0.36 196.94 + 14.01 226.04 + 22.90 0.695 y=46.83x+50.54 46.83 50.54 0.91
BERIHE 86.16 + 4.00 159.46 + 4.08 192.10 +3.96 223.80+7.72 0.691 y=44.56x+53.99 44.56 53.99 0.95
hBE 83.93+3.55 138.01 + 1.62 179.04 +9.03 233.13+ 12.58 0.632 y=48.86x+36.37 48.86 36.37 1.00
Bk 76.47 +0.93 108.17 + 2.41 131.48 + 15.93 154.80 + 2.89 0.377 y=25.83x+53.15 25.83 53.15 0.99
=+ 40.14+5.06 5357 +2.13 79.68+12.85 103.93+2.26 0.000 y=21.75x+14.97 21.75 14.97 0.98
EWIEE . N MBS RNE. SR, 2 WIYENIES e, ELREEE N, i ®S  ONENEVRKEETEmIEES
KTE, BEhEEASKEINFIRIESRENTE  BERIELST IR Ee> I8 FHARRRNE | AR | R
\ =+ a4 Arh 2 1152 SIS == N g . ‘%E""F’I% 0.00+0.00 1.00 1.000
B, IF—WEE, KRR TIEFIR  BROEFFD>IRKE. RS, Ria i =
BEFH 0.00+0.00 1.00 1.000
B RS TSR I — 2 (3E5) o B OSESTE, EEEE. WMEHENERLN  as 1002100 0o 0901
2.4 EYIREIPIR GRS E L EEHE SEXIFREY) . TS MEEE, HEWEE [1.00+1.00 0.97 0.941
B LENBENE. FTEREMEE. uhiE  IWERERAAIXI N ENER k22 1.33+1.53 0.96 0.922
wr b S N el hEE 1.33+1.15 0.96 0.922
. JURisEEUEHITEDH—, FERERE 3.2 EYIRREEHERNIEE T IEREE e 332153 006 0902
BEEHTNEITE, BE4MEMEEBED DA NEMRREAFREG TIBAOENE, B s 6.00+ 1.00 0.80 0.608
26.03%. 21.31%. 33.44%%119.22%, S  (EFRNHINENESRRES HRNEEMEEN  AKE 7.67=0.58 0.74 0.490
AT EIEN RN (6), WP LERE  IHATERANERS, METORETARS L 15332153  |049 0.000
MEe. TEMBIEE. TuRiee. MIMEET T %6 BEETTENEERLS
BETEEEE(FA, BRURMREMIKE  HA T8 EE ER M BRRAE B/ %
R(52.66% EE DM (47.34%), Heh b2 EEBBREE 0.614 0.327 0.929 5 0.0705 26.03
TRHUEIRAE 0.725 0.327 0.942 3 0.057 7 21.31
NIRRT B St NJ=El=nEe
MBI IRA E LRI AT TRABK PUEEL 0.473 0.315 0.909 4 0.090 6 33.44
BE. é%é‘%lﬁﬁgﬁ_'\g%f%gﬂﬁfg#ﬁdﬁgi?\ﬁﬁgﬂk PrihIsE 0.775 0.322 0.947 9 0.052 1 19.22
7, SEMREXN TEE+EEHEENEEN
BhebiT
\_\L , EEP , t&%%>%am%>‘%§%1—j’¥>r‘:§§ﬁ29‘g 57 9*¢§$*§%*E§;Pi&@i)&ﬁbl;ﬁ;it’%
e Sl b |15 e SIS 2 Aok 5 =B AL R R BTREE k=t RS ZE13
B> B S B F> 18K TE(ET) 523 ﬂl% FEIBIREE TEHBIAE ELET=E RIS ET =0
. . o o 1 s E 0.693 0.632 1.000 0.922 0.826
B PearsonfAXHii(EQ-QEE 7 Fine 1.000 1.000 0.441 0.922 0.798
HIRNIELTS D), KNS HFEHNZEE 3 A trE 0.850 0.975 0.410 1.000 0.759
GESZUXR, RRSHS TR 4 [FEES A&7 0.343 0.691 0.991 0.941 0.749
N N . . 5 k= 0.941 0.978 0.316 0.922 0.736
TR EEX(P<0.01), BSHPHER; —
6 BE 0.551 0.940 0.570 0.941 0.715
—Fgﬁ-\[’%'HE'—?J:E?H:%"E%D%FL}EE"EMEJIL%*E3& 7 'Eﬁ 0.940 0.966 0.288 0.608 0.664
(P<0.01), BEHURMETX; vuttENEHhnt 8 BEF 0.443 0.695 0.463 1.000 0.610
'|‘$ZI@E§E%$EE\E‘|‘$(P<0.0'] ); Fihits F 9 AIKFE 0.382 0.377 0.254 0.490 0.359
e o .. o 10 =+t 0.000 0.000 0.000 0.000 0.000
EIMEE. NENBME. TubHESE EFEX N
(P<0.01), AT, NEFMISKILZ %8 fgtrPearsontEX EiERE
HHESMAIES). =i SZE51B/ =2 e TREBIAE EIiEi=E 4 EINLEi=E
ZER™/Y 1.000 0.761** 0.879** 0.684** 0.930*
. e EEBIAE 0.761** 1.000 0.879** 0.107 0.595**
3 gieSitie i
o . TREHUEIRAE 0.879** 0.879** 1.000 0.286 0.807**
3.1 EIRRIRRIIIEE L et 0.684** 0.107 0.286 1.000 0.654**
BEXNEEIIEHER, BXUESFAYEE sk 0.930* 0.595* 0.807* 0.654** 1.000

{02 2 FEARORSCI AR SRRESE . OMEAE

JE: “P<0.01,
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BN, ERIEREESEE™ . AEeEsiiLeE
RRINFNNNERIER, BT R ERE
I 5T EER IR T YRR T LIS
IHEMAIGE HEREN . A TELTIERS
etk FEEX, (B LENRBMEEX, 1HELE
BLEMNREEERFHLIEKLIRE. KRR
NEYRHERTIREIRS T TSR DL
EEf, EPRSIERINGRH1E1E5EMeng
SuyunP!, BEEZR . Hoque Iram Lamiya
ZUREIC—N, (BIES T EERANSICN
5i81F, Jseridie TEARRE.
3.3 1ER R B KN E T IR E
KRR ERE F BT IR R e 1%
BRI REEE AR, KSCRAIE
BVHRNEZNdiE, SEYRTEIRIER. %
BBER. TIERSE. KRHEERRE2. 7R
E. 8&8. aKkERBNEEENDETHE
BEP M FUISERIR RIS EUR R KK ST
MEEEIEIR. ASEdHuRiiefiiRidieir
B T B R R AT LB K SIS R T R e .
Ak, AR LI LRI SRR EEEX
t, BMEPRISRIMFEHIEEMANIE™S, +
ERIRE RN EERUAFT ARSI AR -
FIBIRIRREE D, BREEFTB/N . ZKSERD DAY
#i, WHMZOHANEZE, SMEAMS SRR
R, EYIRER DY AT B E R R
VRS, BERe BRI . TEEYZIE
NoWFEEEER, BROWBIELHEM
FENENRE, HPRENayw. SHE. 2
[EBRMECSYXTEMEXEE, XBE
HMURZEELAT LA SRR R oI it 2 82
MEAI20%~75% . B, RERFFFRES
HIB (it mHt—E M.
3.4 KRS HEMN R E I RIS 1S
e
NEXRLSIKI R FIISIRZR Bl L ROVE LS
ARIER, TEMEDAR, HIesER KN
RAME(52.66%) S HFX R EEME47.34%)18
T, SHEKEFREROK B HZE I
991 2)5—EER, TIRE NPT XIS H1EM
R, thoh, HDEER SRR FER
ERXME, BKIR S NERRZ B &MY o
ZidPearsontBXIESITRIL, HidisiS iz
HENEEZHEXME(P0.1), SREERLE

ZEXE, BMREDWYIIERE T S IRITAERY
BRI BERIERINBINAE . SILERT, REAE
BB IR BRI BRI tE S FE R E XS KATY)
AR T HIEAHRIR.
3.5 EMIRRRETIERMENSIRRE
EMRERELENNENSIARE, B
REFSZIN . BLEMNET BT HZERNR
T, BLEMNNETEIK IR ELD
. BIaIAREIE, BSREEFERIRER, B
ISR T TEAVBINEE, (BERFEMRE. &
KER. TSR, EFRINET, ERRESK
SR, MIBRERAERIRE, EanEsIAAR
55, EDWERY, TRITHELIEER. Sit
B, W=, RUSEEEARRIED TR
DHBIREBEFIIREK D . BEREEFRMETK
ENIMRANEIRING, RIS ERRIAE . BT
R AHEEGKIIN S NF RN RS THEEYIE £
Wee. B, ATREEYSTENRENS, &
LIRS, RIFEMERIRSRMG, &5
EIREENEE .

E: XHERYBREELEEEE.

SEXH:

1] BEIL, B8, BRIk, FIFEXRT X
TIEREIRRIREUSIIAR[J] K T RIFFIR, 2022,
36(6): 23-29.
ZHAO Z Y, FANG H Y, WU Y B, et al. Simulating
the Impact of Slope Shapes on Soil Erosion for
the Black Soil Region, Northeastern China[J].
Journal of Soil and Water Conservation, 2022,
36(6): 23-29.

[2] 218, XNEE, #iFlE, FX—MMUKRGEER
ENSEEE IR REBTIRE, 2022,
32(10): 28-33.
LU J, LIU C J, HUANG S F, et al. A preliminary
study on the construction of the all-element
monitoring and simulation platform of the water
system based on space-ground integration[J].
China Flood Control and Drought Relief, 2022,
32(10): 28-33.

[3] F—Ig, EINE, =R, $ETIR205F (FREKLE
RISRIR ) BUKEREBED (I R TR F R,
2023, 40(7): 59-65.
WANG Y F, QU L Q, LI J M, et al. Analysis
of Soil Erosion Control Based on China Soil
and Water Conservation Bulletin in the Past

[10]

(1]

[12]

Two Decades[J]. Journal of the Yangtze River
Academy of Sciences, 2023, 40(7): 59-65.
S, DK it X R IIRFIR AT ).
KAREHY, 2014, 16(3): 55-58.

LAO S Q, FENG B. The status and control
measures of land degradation in South China[J].
Popular Science and Technology, 2014, 16(3):
55-58.

XpREE, #®FR, TR BSEQABSWRITFESESR
THYRIY : LASRBEM SR A R & A 6i[J]. FEE
K, 2016, 32(11): 27-31.

LIU X L, HUANG J, WANG R. On the Ecology
Restoration of Highway Landscape Design:
Taking the Highway of South Ring Road in
Guiyang City as an Example[J]. China Landscape
Architecture, 2016, 32(11): 27-31.

FNE NESHIRAEIRS AR R HR A
PXIEE[J]. FEER, 2010, 26(12): 97-100.
WANG X J. Discussion of Measures and
Techniques of Comprehensive Protection
for Different Highway Slope Types from the
Perspective of Ecological Protection[J]. Chinese
Landscape Architecture, 2010, 26(12): 97-100.
FEE, T28.78. TRERABURESEHIPS
BN FEE, 2010, 26(11): 80-83.

LU J G, YU D M. The Ecological Protection and
Landscape Evaluation of Slopes of Ning-Chang
and Ning—Hang Expressways[J]. Chinese Journal
of Landscape Architecture, 2010, 26(11): 80-83.
a5, ERE, Y, T ERABLESHT
HUJLAEEM, 2001, 17(3): 11-13.

SHI D Y, XIONG Z C, JIN D J, et al. Study on
Expressway Side Slope Green[J]. Chinese
Landscape Architecture, 2001,17(3): 11-13.
MRgZ, skF), EhsR, FEFN LINRESEERE
WESERERIT: AKATILAEER AGI[J]. K LRI
R, 2014, 21(4): 154-157.

CHEN Y, ZHANG L, DONG J Q, et al. Study on
the Design Method of Plant Community for the
Ecological Restoration of Slope in Abandoned
Mine[J]. Soil and Water Conservation Research,
2014, 21(4): 1564-157.

BRE, S, FAX, ENZERFNHETHRA
EFMEREEER[J]. NEEMR, 2022, 29(9):
84-91.

JIALY, LIN Q, WANG X R, et al. Vegetation
Restoration Strategies for Abandoned
Quarry from the Perspective of Landscape
Architecture[J]. Landscape Architecture, 2022,
29(9): 84-91.

Ria, =M, E@ERG AR St SN B LN
RISgHJ]) b=z, 2019(1): 86-88.
SONG Y, LI S, WANG X R. Landscape
regeneration planning and design of mining
subsidence areas in mining cities[J]. Beijing
Planning and Construction, 2019(1): 86-88.

A, TRE, FEE SALIERIFREYIEEY)
R[] HFEER, 2004, 20(9): 55-56.

LI X, LUO C D, CHEN Q B. Preliminary Study
of Plant Selection about Vegetation of Rock
Slope[J]. Chinese Landscape Architecture, 2004,
20(9): 55-56.

KRR B KERERESF R ERENEN[J]. £
IR, 1960(2): 110-121.



hEEM / 20265 / £42% | FE3H

[14]

(18]

(16]

[17]

(20]

[21]

[22]

(23]

ZHU X M. The influence of vegetation factors
on soil erosion in loss areas[J]. Journal of Soil
Science, 1960(2): 110-121.

SEBIR . ZK TRISEMIEIEREEM] AL R FHRAA T
Mett, 2015: 3-5.

ZHANG C B. Principles of Plant Measures for Soil
and Water Conservation[M]. Beijing: Intellectual
Property Press, 2015: 3-5.

EFHRF, TR, ERXRIMNESIPIBREYIRERL
LIRS [J] adbR W R F SR, 2024, 47(4):
117-125.

WANG B Y, WANG S J, WANG B T. Root
reinforcement effect of three ecological slope
protection plants[J]. Journal of Hebei Agricultural
University, 2024, 47(4): 117-125.

FiEg, ™, B5%, FREMENEYILMTIN
IRAIE IR [J] KL ERIFBIR, 2024, 44(2):
146-154.

WANG L R, YAN Y, SHANG C J, et al. Sail
Strengthening and Slope Protection Effect of
Two Types of Herbaceous Plants on Red Clay
Slopes[J]. Soil and Water Conservation Bulletin,
2024, 44(2): 146-154.

TSR AT EAEY I ER TR & Bl TIP3 AE D A5 (D).
MB/RIE: FIbRllRs:, 2023.

SU W X. Study on saline-alkali tolerance and
soilconsolidation and slope protection ability of
four herbaceous plants[D]. Harbin: Northeast
Forestry University, 2023.

O, FXE, FiE, FORESESETEYERS
KENSITARAFR[J]. PEVKEREF, 2007(12): 53~
55.

LISL, XUW N, FENG Z, et al. Research on the
Design Method of Plant Community Types in
Slope Ecological Restoration[J]. China Soil and
Water Conservation, 2007(12): 53-55.

B, BEE, KitI, EIREEAENNTIES
BREME NIRRT RUVMEIR, 2016,
47(5): 129-137.

YANG F, CHENG J H, ZHANG H J, et al. Effect
of Herb Plants on Soil Detachment and Erosion
Dynamics[J]. Journal of Agricultural Machinery,
2016, 47(5): 129-137.

5B SHEBEREMIRFSEX T IEFUR MR/
[DL.EUX: ferhRIVRS, 2017.

ZHAN H G. Effects of root characteristics of three
herbaceous plants on soil erodibility[D]. Wuhan:
Huazhong Agricultural University, 2017.

B=iE, FEF, TR EMIRRETIPETIEN
MRHERREJ])ESHEZR, 2012, 21(6):
1171-1177.

ZHOU Y'Y, CHEN J P, WANG X M. Progress of
study on soil reinforcement mechanisms by root
and its expectation[J]. Chinese Journal of Ecology
and Environment, 2012, 21(6): 1171-1177.
B=it, BFREY, s, SEMRRE TIPS
FAZNE[J] AR KRF SR, 2010, 32(6): 66—
70.

ZHOU Y Y, CHEN J P, YANG Q, et al. In situ
measurement of the mechanical effect of
plant root systems on soil reinforcement and
slope protection[J]. Journal of Beijing Forestry
University, 2010, 32(6): 66-70.

E, SEN, B8, S BNEYNIDIRRELES

[24]

[25]

(26]

(27]

(28]

(29]

(30]

(31]

(32

IgfAstEt R[] Eth=4k, 2022, 30(4): 841-849.
GUO Y N, GONG C G, YANG J, et al. Research
Progress on Influence of Herbaceous Vegetation
on Slope Stability[J]. Journal of Grassland
Science, 2022, 30(4): 841-849.

BR, ZFFX, P81, EF.MNELBERESXER
EYEEESNFN[J]. PERER, 2014, 30(8): 97-
101.

ZENG F, LI X W, HU X M, et al. Landscape
Evaluation of Typical Garden Plant Communities
in Baiyun Mountain Scenic Site of Guangzhou[J].
Chinese Landscape Architecture, 2014, 30(8):
97-101.

BIES, DR, B X MNASLUNSEXERDE
HAREYIEEFN(J]. RER, 2023, 45(2): 93-
97.

XIE W W, MA MY, TAN G W. Investigation
and Evaluation of Landscape Slope Ground
Cover Plants in Baiyun Mountain Scenic Area,
Guangzhou[J]. Guangdong Garden, 2023, 45(2):
93-97.

BB, DR, XA, FAsUsXKEItREX
ERMERIREZ RO [J] BvmRIE S, 2023,
43(8): 93-99.

XIEW W, MA MY, GUAN K L, et al. Analysis
of the Difference of Vegetation Restoration of
Secondary Bare Land in the North-South Slope
of Baiyun Mountain Scenic Area[J]. Tropical
Agricultural Science, 2023, 43(8): 93-99.

BHE, #2EE, DiEF PERLLIEESKRHIG
MIERR R I ER[J). ESFIR, 2013, 33(24): 7615-
7622.

ZHAO Q G, HUANG G Q, MA'Y Q. The problems
in red soil ecosystem in southern China and its
countermeasures[J]. Chinese Journal of Ecology,
2013, 33(24): 7615-7622.

ABENTE. S MIFRIRZ SR SRR 2 i BY
RO FEgthlRiRRs, 2015.

Z0U L M. Root Identification and Variation in
Architecture of Fine Roots of Subtropical Tree
Species in Southern China[D]. Changsha: Central
South University of Forestry and Technology,
2015.

MHEEZE, TXE, BEE, SREYRERmSE
LB[J]KEARIFSE, 2005(1): 173-177.

YE J J, XUW N, YAN C Y, et al. Review and
Prospect of Slope Vegetative Treatment[J]. Soil
and Water Conservation Research, 2005(1):
173-177.

XIS, tHEE, TER, £ ERsREFRINBELS
XEARGN IR RIF W AIRT B[ J]. R TRESHR
2012, 28(4): 136-141.

ZHANG X L, HU X S, LI G R, et al. Time effect of
young shrub roots on slope protection of loess
area in Northeast Qinghai-Tibetan plateau[J].
Transactions of the CSAE, 2012, 28(4): 136-141.
MENG S Y, ZHAO G Q, YANG Y Y. Impact
of plant root morphology on rooted-soil shear
resistance using triaxial testing[J]. Advances in
Civil Engineering, 2020(11): 1-13.

BEME, D%, NEN, FEURKIMEMIRER
NESHRIR- T E MR ERR[J]. RFEXK TR
¥, 2021(7): 49-52.

SHEN Z VY, LIG Y, LIU CY, et al. Study on the

root mechanical characteristics and root soil
composite shear strength of four plant species in
the Yellow River source area[J]. China Soil and
Water Conservation, 2021(7): 49-52.

[33] LAMIYA H I, SHARIFUL | M, HOQUE E. Effect
of vetiver root on triaxial shear strength of
a cohesionless soil[J]. Geomechanics and
Geoengineering: An International Journal, 2022,
17(3): 857-871.

[34] BARTHES B, AZONTONDE A, BABOULE B Z
et al. Field scale run-off and erosion in relation to
top soil aggregate stability in three tropical regions
in Cameroon, Mexico[J]. European Journal of Soil
Science, 2000(51): 485-495.

[35] 2R, THER. DERIRTUTERREGIA[J] KR
B, 1992(5): 59-63.

GAO W S, WANG Y M. Review on the Study of
Soil Anti-erosibilityand Anti-scourability[J]. Soil
and Water Conservation Bulletin, 1992(5): 59-63.

[36] WANG Z H, FANG H, CHEN M. Effects of root
exudates of woody species on the soil anti-
erodibility in the rhizosphere in a karst region,
China[J]. Peerj (San Francisco, Ca), 2017(5):
3029.

[37] FEZ, =05, B ERANXRBIRAIK A

44(1): 33-40.

CHEN X D, LI Y L, YANG Y. Study on Hydro-
mechanical Effect of Plant Roots on the Shallow
Slopel[J]. Journal of Three Gorges University
(Natural Science Edition), 2022, 44(1): 33-40.

(4R4E/5K1%)

EEEN:

BHEL
19965 4/B/ A N NEFEARINEIRATIENR T2
/B T LA EAMEYIRL R SRS (M 510627)

il
19845/ /T REZ N/ NMEFHBEMIRO BIRASMARES
Tighm, SRR/ EAEMEL( M 510627)

Z5pkEL
19925 4/47 /T RN AT INEFBEMRER D BR AR T2
/AR B A EMMEIR BSES( M 510627)

KA
198844 /B/I RIBT A/ N EFEHRIPERAT TR2D/
BRI 510627)

1B

19595 EE/SB/T 7RI WA T NEFHBEMRH BIRASERAER
TR, WEESTIRMMARTDOAREER. LRI,
MBI 510627)



106 XIE Weiwen, XIE Tengfang, LI Bingmin, GUAN Kailang, TAN Guangwen . Study on Soil Consolidation Efficiency of 9 Common Ground Cover Plants Based on Landscape Slope Protection. Chinese

Landscape Architecture, 2026, 42(3): 100-106.

Study on Soil Consolidation Efficiency of 9 Common Ground Cover Plants Based on Landscape Slope

Protection

XIE Weiwen, XIE Tengfang, LI Bingmin, GUAN Kailang, TAN Guangwen"

Abstract: To screen herbaceous plants that are adaptable to and conducive
to stabilizing ecologically fragile garden slopes, this study selected 9 commonly
used herbaceous slope-protection plants from Baiyun Mountain Scenic Area,
a renowned mountain scenic spot in South China, and conducted tests on
the shear strength, anti-scourability, and anti-erosion resistance of their root-
soil composites. The results showed that all the tested plants could effectively
improve slope stability, and the ranking of their comprehensive soil-fixing
efficiency was as follows: Axonopus compressus > Arrhenatherum elatius
‘Variegatum' > Calathea insignis>Wedeglia trilobata > Hymenocallis littoralis >
Hemerocallis fulva > Nephrolepis cordifolia > Ruellia simplex > Pilea notata.
In terms of specific performance indicators reflecting different aspects of
soil stability, Arrhenatherum elatius 'Variegatum', Hymenocallis littoralis, and
Nephrolepis cordifolia had the highest shear strength in the upper soil layer;
Arrhenatherum elatius 'Variegatum', Hymenocallis littoralis, and Calathea
insignis exhibited the best performance in the shear strength of the lower soil
layer; in terms of anti-scourability, Axonopus compressus, Wedelia trilobata,
and Hemerocallis fulva showed the optimal performance; meanwhile, Calathea
insignis, Ruellia simplex, and Hemerocallis fulva demonstrated the strongest anti-
erosion resistance. The comprehensive evaluation based on all test indicators
indicated that Axonopus compressus, Arrhenatherum elatius 'Variegatum',
Calathea insignis, Wedelia trilobata, and Hymenocallis littoralis are highly suitable
as excellent slope-protection plants for garden slopes in Baiyun Mountain
Scenic Area and South China. To accurately quantify the relative contribution

rate of each evaluation index to the overall soil-fixing effect, the entropy weight

Biography

method was adopted to measure the contribution degree of each index. The
results revealed that the contribution rates followed the order: anti-scourability
(33.44%) > upper-layer shear strength (26.03%) > lower-layer shear strength
(21.31%) > anti-erosion resistance (19.22%), indicating that the importance of
different indicators varied. The upper and lower-layer shear strengths are the
core indicators reflecting the mechanical effects of root-soil composites, with
the contribution rate of upper-layer shear strength being higher than that of
the lower layer, while anti-scourability and anti-erosion resistance are the key
indicators characterizing hydrological effects. Both mechanical and hydrological
effects play significant and indispensable roles in the soil-fixing function of
slope-protection plants. It is worth noting that the cumulative contribution rate
of hydrological effect indicators reached 52.66%, which was equivalent to that
of mechanical effect indicators (47.34%). Correlation analysis further revealed
that there was a highly significant positive correlation (P<0.01) among upper-
layer shear strength, lower-layer shear strength, and anti-erosion resistance,
while anti-scourability was only highly significantly correlated with anti-erosion
resistance (P<0.01). These findings collectively indicate that there is a clear
synergistic mechanism between mechanical and hydrological effects during the
soil-fixing process of slope-protection plants, and provide important theoretical
support for the scientific selection of slope-protection plants in South China.

Keywords: landscape architecture; slope protection; root reinforcement of
soil; soil and water conservation; vegetative slope protection; Baiyun Mountain

Scenic Area
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