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Abstract: To explore biological protection pattern of western slop, the TBS technology was introduced to man-

age slop biological protection at Gongguoqgiao hydropower station in Yunnan, which presented TBS process and

the choice of slop protection plant. Meanwhile, vegetation growth survey was followed after greening for sever-

al years, which proved that TBS technology can achieve the desired effect and has promotional value if reasona-

ble species were selected.
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T 7E AR P W — R SR T AR LA
HE A% I A7 7K 43 R 33 43 B R 0 2 G BT 5 19 56 T b RE
Y 5 K TR A PSS S, U TR
R R R P R AR ik, 8 O R AR FR B T 2
[ M A e A K ORI kB g R s
A IREEIY H R, R I R g R R B A KA
BMES, AT HE&SE TR, 2B uEme
by G L S| WS il | AT BT i B o i
M F 3 AR R AR E A, E K kR
FHET I 2 B T 42 B9 RG 56 A0 7 B .

BT FL 3 A R R R AR T LR Y BT R L (R 2
AT R X R AR AR A 0 I I A A O
UL BRI X B A A B R EL R B R S R
FL&& R AR — TR PR b . X = i D SRR K H
DR 3 5 0 0 R PR P R 4 A B RO L X K R
P 320 5 5 00 I i 9 ) SR P TG e i A 7 A, (H L3518
BBEE R, TBS T4 0 IR m A B R
P bk fe (R TR X 28 & K T R K i i #8am
BRMGXE T2 T IR 5 7E 2 i i X R
TBS T. 20 B 52 52 0 5 /0, AR 56 SC ik i 3 F 0L, ] =
FHRIE AL AT YO TBS T A5 1 2 = f oh 3
W 7K HRL S R 42 50 308 4 A 0 B v DASST DL TR S 8
RHLAMELAE A5 — B A& s X A TBS # ARk
R AR T AR AR IR S 2 15 .

1 #MR5EE

1.1 A
SRR K L0 T 2 B RN = e B TH M 4 4R

T3 AL, M BE A7 B R 98°52" — 99°46" E, 25°28" —
26°23" N, A Mo B 905 2 40 B LR AR DR 2 L ] 2
KFETRAEE L, BB X K H E LR MAE 8.5
C, e Ak 35.6 °C L 2P 17.8 °C L, B4 i
BHN1TACEHSIE 7.6 C.omxm AR 8 A, FHX
i 21.6 °C . 24P B i/ e RZE R 8539028 1 600 Fl
1 900 mm, MR RE 750 2547 s KOl AR A8 fb K F H 48
b AR 23 15.1 °C, HIR 23 14.7 °C, 478
R 7K i 729.5 mm , {H [ 7K 5 76 I ] A0 X0 43 i F ik
ANl AR REOK ZE P E 6 A —10 A, 4 5 &4 1%
IR 8006 ARHB L UK K 5t O /b L S /D R X5 AR b
P R R K e 22 L T8 22 T X, A )R b A T T
FOVE R 3L, ARSI K B IR 1 659.7 mm, JAILA F
(RO e/ bR A S Ry O NN R o NN L S
i) H AR R AL S 3 DA (Rhododendron dumicola Tagg et
Forrest) %5 Z M g 2R, A S MY 170 2807,
1.2 it T-DX4H R B i

S A R 3 AL & b i 3 S S A R i ik
3 B 2B TR it T DX 34 TR R - AT B b
fEAT &R (B 1.2)

D WU A R R BE R, SRR SR
25 200 m, KA 70 m, P 55°~60°, I XA
S — B AY, I il L TH AR 2910 000 m”;

DIEFMALE L R EE L, S AR, B
B 25 100 m, K25 10 m, 3 B 30°~60°, 1@ f1 4
10 000 m?*;

UG 2 el e R EE LI, KOTTRAR L B K
2560 m, K2y 50 m, P SIE, WL 3 000 m”,

1 MEHRLEK
Fig.1 The right bank slope behind the dam
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Fig.2 The reviewing stand behind the dam slope and the slope on the left bank

1.3 R

1.3.1 YK mEPMELHEWMER]L xR, N
= ST ) TS O T SO R B AR Tk T
RS I AR LA R R B L B L e e
WY B R L SE TR IR L S 2 AR R SR AR E R
TPEA A,

1.3.2 M RGBSR )Z A A Je sk 1
AHLIE =0 A N0 52T 4 A5 K 500 0 Ak 750 25 41 R
A, TBS TZMEHEEAEN MR 2 PR ML
ks poR.

1.4 Jjik

1.4.1 TBS AP FHEA  RAFEH PE RFF,
LEATHEBE IR 10~20 cm, P39 1 OF- 58 F& 0 5%, B £ TR
FHT" B, A% ©6 mm,L12~20 cm, 4~6 M+ m 2,
M AETE A B 5 B 5 39 10 (] BE PR 4F 5~6 cm, W5 RN 2
DXOR B 2 e, N SEAF DL R 4% B S LA TRE 5 1Y) TR
G FIABEFEAL N FE 5 FEG L T8 S FRL 45 4 1 TR
B ER R RUE S TR A PE Bk 22 B B i I,
T AP A K BT 2 . BOR S2tE I ] O 2012 4F 5
A —9 A BrisrFes 45 d £ 4.

1.42 FEEEHEA T 2012—2015 4E Xt T X 38 % H
FELR LI AT R A R GPS 5 I i S 5 i
TERIG IR A 2 i, PR B AR IR B i Al
Bl bt B 78 A D7 B B RR 10 ANRETT . B
B 28 S5 R B O 7 AR A= ) 5 4 A R RD B 1) 3
VA AT ) AR RIR DL AL AR A ) B2 55 R L R AR R AT .

*x1 HYMERMFAE
Table 1 The plant species and seed dosage

AT
i T A
o
Y2 Seed
Percentage
Plant species dosage/
. of total
g+ m
amount/ %
B33 Festuca arundinacea 15 34.09
TR Cynodon dactylon 5 11.36
WA Albizzia macrophylla 2 4.55
AKHE Cajanus cajan 2 4.55
¥R 5 Crotalaria pallida 3 6.82
WM Saliz myrtillacea 2 4.55
WY B Cassia alata 3 6.82
WK F Lespedeza bicolor 2 4.55
LM Amorpha fruticosa 1 2.27
KM Robinia pseudoacacia 1 2.27
i
2 4.55
Indigofera pseudotinctoria
Z AR
2 4,55
Indigofera amblyantha
LA E TE Medicago sativa 2 4.55
WA
2 4,55
Wildflower portfolios
41t Total 44 100
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Table 2 Basic information of material

#1 B2 FR Material name KR Origin

FEARE I Basic information

bl 4 BAC £

Garden soil or fertile soil
Je 5 1 Peat soil

FLYE Grass fiber
EE

Livestock and poultry manure

% B Fh 7] Yeast strain agent

ARl Fertilizer

K57 Water-retaining agent

[E 45 Curing agent ¥ [H France

T Seed JRE& Mixture

= K #H Dali, Yunnan

H MK #H Changchun, Jilin
Wi+ 2% Changxin, Zhejiang
= K Dali, Yunnan
WL Hangzhou, Zhejiang

WLt M Hangzhou, Zhejiang

WM Hangzhou, Zhejiang

WRZ H AR

Superficial zone. rich in organic matter

A HLE & & 60.2% ,pH 5.6

Content of organic matter: 60.2%, pH: 5.6

K Length 3~5 cm, %& Width 2 mm
F5.5% % % Full fermentation

43 # 4 32 Decomposing bacteria dominates

=R<diil
Compound fertilizer(N : P : K=15: 15: 15)

W 7K 3R 500~600 £
Water absorption rate:500~600 times

HEPEREEE 1 250 mL - g b, BB R AT

1

Viscous property is 1 250 mL * g ', Good film

forming property

Fx3 EMBECL

Table 3 Process matrix

L4 FK Material name

A ELE K The material requirement

1 & Amount

+ 3 Soil
L i Base material

AERL Fertilizer

PRIKF] Water-retaining agent
[ 4k 3 Curing agent

¥ Seed

i# 0 Imported
i# 0 Imported

1BA Mixture

[ + 5% it + Garden soil or fertile soil
Y% £ Peat soil

L4k Grass fiber

& B 28{# Livestock and poultry manure 6 kg * m
¥ 7] Yeast strain agent

H AN (N,P,K =J8)Compound fertilizer

0.66 m* «+ m °

—2

6 kg * m
8kgem*

2

50gem °
100 g » m™*?
50ge+m °
50gem ’
2

44 g+ m-

2 #R

2.1 YRR

TES VAR R 00 BB TS R T PR B ORI
Ih R 22 A6 AR A A A SR R S S AR L LS
WA S U] B AE AL € L FE AR R R B —
BB RIS BEM R WL AR (3R 4) . MBI 2R 2.3
AR LAY AN S pe W] AR R AR AR B R, R R
U T30 A R A A DR A DU 9 O A AL 5 A
YRR 2 3 FRER R EMRY ., Z%E
R A 1A 2 B R i BE I B0 L 3% T TBS 2RI US 1
ARGF A ROR S T oM ot BEAE 900 LA b, B KRR
TR K R S ORI R R A

TR T RGER ZREMERETS R E IR C 458 N T 2
M A, B TR A 3 R M AR S L (R RAR A
AP FPE TR A TR K WS A T
BAL P TS RS N B S
2.2 i LROR

XL T T2 A BB E SR IAT T 3 4F
BORFLEWLIN it T 20 d 5 S MR in & 4.3 A JE
(0 T W T 5 6 A ) e B T A e 1 R 90 %6, M
AR EARR SR NEAR BB 8~10 Fk « m *, A
TR LB P A I 4 HE AR, ) B A K 1 Y b
AR AAR IE L T 29 AR TE AR TE . 3 4R
S o 30 AT A 40 o AE AN W 5 G Pl T AR E L e
FEE 3L o3 W AR M T 5 0 ST Ak B
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Table 4 Species composition and vegetation

HRORBL (1 4E )

ARRB 2 AFETF)  ERRKGAER)

TE Y Fh 2 . . . , AT A
Th . Growth status Growth status Growth status Biot
s s nam !
¢ species name (later a year) (after two years)  (after three years) otype

e 2 R — i AR ZEL TR
Festuca arundinacea Very good The general Bad Herbaceous perennid
o 2 i — R o R ZEATAR
Cynodondactylon The general Very good Very good Herbaceous perennid
RALETE R4 — — % EZCRETR Wi
Medicago sativa Very good The general The general Herbaceous perennid
NG KT — % — & A
Cajanus cajan Very good The general The general Shrub
R RIF IER/N FERIN N
Grotalaria pallida Very good Be sifted out Be sifted out Shrub
HIRE R ER/N R/ TEARTEREAR
Robinia pseudoacacia Very good Be sifted out Be sifted out Shrub or subshrub
L R R # R HEA
Indigo fera pseudotinctoria Very good Very good Very good Shrub
E N R 4F K& R & HEA
Indigo fera amblyatha Very good Very good Very good Shrub
& ¥ — & R A7 R A7 HEARECEEAR
Albizia kalkora The general Very good Very good Shrub or subshrub
e — & R A R 47 N
Dodonaea The general Very good Very good Shrub
e e B — & R & R4 TEARTEHEAR
Cassia alata The general Very good Very good Shrub or subshrub
AT E KL I HEANTEREAR
Lespedeza bicolor Not found Not found Not found Shrub or subshrub
SETEAR U ) S HEARECEEAR
Amorpha fruticosa Not found Not found Not found Shrub or subshrub
Ll ey — & B AR Hb A )
Portfolios of wildflower The general Very good Bad Ground cover plants
Rl i L B WA H
Parthenocissus tricuspidata The general Very good Very good Vine
WA R — & R & R4 T AAE Y
Hedera nepalensia ver. sinensis The general Very good Very good Vine

TEFEAR A B =5 Bk o m™ 2 BRI R E =10 om B BESEN RAF 5 AW BCHE 1~2 Bk « m 20— B AERR TR A O R R DB T 1 O

AR B8 =90 % BRI, 75% ~90% H—Mk. = 15U AR,

Note: The good shrub species with lush vegetation, density is more than 5 plants per square meters, the mean height is more than 5 cm; the ordinary

species density is about 2 plants per square meters; plants failed to grow or disappeared is elimination; mean grass coverage is 90% is good and 75%

is ordinary.

B JEEC T rh S S W el 0 T 3 O A Y A e
5 25 M A RS L o ) S AR T IE R A LR
B BT 0 SR AE . BOR B0 9 R B R 10000, €
L1 BE 7 T A T e 2K A ) IR R 98 00, TE A
TA5 T W T [0 B2 IE T ) DU J 97 e 9 1 B
PR R PO X . AR T IR L A
A6 EEILAT I Z AR VR AR ) B v 45 A

IR 2205 7 2013 4535 WA A F5 22 B R L K
I L A4 7RI Tt T A5 i R R TR K R A 3 T R
BG4, 2014 51 H—3 A RAM&D 24 5 20 d
F SR A7 WK, X AR ) 3 R K 1 L (R B AR OK S
KSR ik — U W T TBS T2 I Al i1
R FH R AT AT L A A S RO A 3.4
5 FN .
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B3 SWpirngnBEasR
Fig.3 The overall effect of biological protection of slope

B4 BEWEBEOEN

Fig.4 The composition of vegetation communities

5 MEEMEREHRR
Fig.5 Ornamental plants in the slope effect

3 i

3.1 MR K £

£ TBS A8 4 35 A v, A4 4 R 3k 5 R FH AL 35
BETE + Fh A BE & + X 50 BF V5 + 00 5 B VR 19 9 R
WU SIE 22 4 51 B Tl TR 14 260 St 0 B o 0 JH i R B
A MR 2 R T A 3 T 7R TR G B R RS AR
TIfE A2 J5 LA 4 0 A B . A R 0 4% b IS L
H AR B 40 3L B 1k b il s8R B & (R OR AR
G IR I, AR F A T TR L [ 4

P R S BENE T R A B FEAR . I BB 2 AE R
A WA R DL S A A W B 3P R AR . (e R
R F AN IR o ) B A 2 B2 (R BB TE A K
T AR Ik B e R A AR AR R AR HOR
)RR ST PR TR R P L R A AR W R B A
HAAR TR A A R i T AR
LA 16 Ta] A ACRF AE A B K B T T T3
FRUL B o

TBS HLH P P HOAR P AR R e e £5, 2201 T
fig B E) S AL R BB BB AR B R SR 7, fx
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91 1) A ) o 24 J B el bR B B A N AR B AR
HABK A, LEA 1995 F LR #RM S 1
W0 1 ) FE RIS AR R i AR S SO T AR L T H AR
WiRH 2 T AEY R A . B 3 9K R R AT A
IR AR U o S R e U ab i X A ]
WFFEAL R B 11, FF R R A 4 R A9 7K R e A8 4 9%
FREEO T R Bk E ESHHENLEZ
B

e A SHE LN T R M E RN A
BIEE AR ARSE T8V A6 7 U 2 R 2L Rl Y
FEBE R G0 5 5 AR A= W M 1 i P 0 39 P 5% ) 35
P PIE S LA 0 BRI L DA B AR S S g —
DERRN T ZRE 20 as G AT .
FESTARBESE O U AR — B 5 TR O b X
TP WRE A T I 5 A0 AF W 1 4 T A 256 4 JiE )
FH—2

A R AR KL, A X 7K B R 75 R A 3 R iR
THE R TR AR A A BB A PN S, — o A BE I T G 38 il ] 3
WIERYY . Zat 3R ARERK S B REAS, Y
TE R T LATE -4 3 8 77 58 | S5 038R g 1) 9 R S AL 35
TR R T FR A 55 5 T A R L M A ) R B A
TR GAETT Jmy &8 sl S ny A eV . I BEVE T A
SRUMR A K S8 H S M E AR A B EARGS .
MERER R & 25 Rk E  HEAR TP ZAEAR 2 (S A
XA | S8 S e A T G b 3 N ) SRR K E S 300
e PRI ME ST b 2% 1 R B SR P I AR AE VBT AR A
FERURISTIVAC ST
3.2 EPhipiEik

Ty AWK F il i1 B A= W 7 9 TR BT SR A TBS
AR ST 2 ORI 3 DL SR AL K S 2R A R
TER R R RA RN, ERPIT 20T AL ™E
o 24T st e iy B4, 5k BT v i 00 Ol e 2R A ) B AR
GG RS W R S T B E AR BR T A BEK B
AW RS kT K R B EAEYE S T AR
HEAEIREE S ORUE T R 28 0 R K o AR A B A K 34
R, FRE 2, 5ROK LY AR A YT T
— NN R RS . SGAKRE R TBS T
PR AT AW B B AR S ROR BN AR, AR
KRBT A B O E

2P SIS E NG N R0 p )
Wb AREA Y MHAE TRERPHESE
MR ST, B sl w w5k
FRAKIEHERS I A B SR & B AL
Yok A ZFLIREE 21005 DL R K - mi gt a1k

A, Hh g Mk sk U RS Z AL
REE Lokl A a s sie™ . M2 LM
AT LR Y Al R R T g 2 Ak ik i I (R 5
SR BEARAIR , AN BE R FH 3 3 B 47V L OF L& H AR AR vk
HREFH T8 W, 27 2 s b vk R % i S e Ak 1 5 17
IKPEREZE R AR, AR R ALIREE - S i ik ok
JE P A L B APV AT S AE A7 A S b A 4 B 1R 5%
fie 125 oA 1k g 1), B i, N AR S B b S
LR AL 7 T B 5 22 BT RE4) RT g | A 1 300 38 B 4
RT3 . AR AP B A R 2 el T A R AR
H 25 55 AR M 1A ) I A K

TBS Wi P b PVC e 2 M Ve 256
B, B AT LA 2 38 AT R A 6 2R T AR R — o R
P ORI R 3 WG S 5 T 0k T I R 04 n A 7R L )
oA S5 2 ) TR BRI T e i T AN R W B B R S Y
B Ak, MR G . PVC £k 22 W R 9 1 4R 2 2 9
FE— R, JE[R] A 4% B vho R B4R . M T S A R
WA K 3~5 4RI FR 4.

AN AEBEHE TR, 8 T LR B,
ST B Y AR SY.GT L
FIFUK B AR+, BfL R GE B &R m O W )
SR RE AT VR P BE 5 76 IR — A AR R B R ) s
RE R VR P B i 7K U8 7 8 114 398 0 B s [ AR R 4B
B OKRSES &8 =8 2 A7 e,
AKUE BRGNS BCEM pH BT, 152 B AL AR
A CHEZW T SRMEY E AR E K, -8 Sk
AR, UM PR SR A K R R

AT AR A 4 S LT R, R T
AR 4R T K BE Y O N — R
g T MRS LS, BT 2 mm BEARK
R B 2 1t B 45 3 A T, T B AR I T 1 e 4R ol
J1 B LA B i

25T 3 AERFR]AY SR TR K bR AR 5T R [
REWE 25T - 3842 i 2 Bt v ) ) %) A8 Ak A IR 8,
R 1 R B A S 3 K5 U0 o X AR A AT e o () AR
AOAR T A MR Ml H i T B A AR E, X5 L)
L) BIF T 4 SR A — B

VU 30 R M 7 b A5 St TBS 3k gk fb i T/, 76
T 5 il BT B T AR R BT ISR . AT R A
TR R B s R AE 3~ 5 em, 4B AR P A AR AR 0 &
RGBT K] 5~15 cm, HEE A BHEFEMES
PTG B B rh e o 4= T 6 b1 TR A5 0 v /N B Bk 2k 37
g3 IR SR 43 A

http://cykx.lzu.edu.cn



] MEM % 225 (TBS) T2 78 2 S0 6 3 1 35 26 9 97 47 o 10 107 2151

REVE H o £ 1 25 JE R ] 5 42 4 B R SR W 2R i
T PR S 8 JEE R B i o RN TS T Y Oy —

TBS TZEMA TS YR TR AT SREEZR T 52230 AR A A ) A A ] 300k BOR)

DRl ) B R RO F R R S T RO U A A R A R B SR O IR RS AN L

2 3 3k References:

(1]

(2]

(3]

[4]

[5]

[6]

[7]

(8]

(9]

[10]

[11]
[12]
[13]

[14]

[15]

EI S AN, AR BT T0. PMS AH A 55 BTRESTHOR 7E K 55 R A 3 A A B B AR o g R AL b K AR R 2, 2008, 6 (3
il 2):187-192.
Wang Q.Han L B,Ye ] H.Gu Z Y.Application of planting material spraying technique in ecological protection engineering a-
bandoned quarry.Science of Soil and Water Conservation,2008,6(S 2):187-192.(in Chinese)
JATERE R = AP W TR R Jeat . AN RASE At , 2003:1-7.
Zhou D P,Zhang J Y.The Slope Vegetation Engineering Technique.Beijing: People Traffic Press,2003:1-7.(in Chinese)
ZEOF IV TG IR ARTE A A B TBS AR B AR 3R B s 5 0y s R TR, 2003(1) 1 56-58.
Li S L,Sun H L,Zhang H D.Maintenance principle and method of TBS vegetation slope protection engineering of rock slope.
Subgrade Engineering,2003(1) :56-58.(in Chinese)
Ao AR AR P S BUAR 5 R B R ARSI ST . 2004, 11(3) - 283-285.
Fang H.Lin ] P.Slope vegetation: Present situation and its prospect.Research of Soil and Water Conservation,2004,11(3) :283-
285. (in Chinese)
XA 2 FEAE L Wh B 2T XS R, A A R B B R A Ak R B AR S R B R T K AR R A2 . 2008, 6 (8 T
2):175-179.
Deng F T.Peng S H,Yao Y,Yan Y H,Deng F S, Wang D J.Ecological restoration technique of strongly differentiated granite
slope in Expressway.Science of Soil and Water Conservation,2008, 6(S 2):175-179.(in Chinese)
R Li B LG EES 5 i A BB 2 S 2011,31(1) :276-285.
Zhang C L,Li B L.Ecological reclamation and restoration of abandoned coal mine in the United States. Acta Ecologica Sinica,
2011,31(1) :276-285.(in Chinese)
JR B = = e Kt A AR AR X8 W A 2 A A 28 B 5 A RV Mol B4 2008 (1) £ 32-37.
Zhou C G.Rare and endangered wildlife species in nature reserve of Yunleng lake and their assessment.Shanaxi Forest Science
and Technology,2008(1) :32-37.(in Chinese)
B, PN, K o 2R A eSS 4 AR VU 1 B A 3 AR AT B AL AR I 5. K R AR HRIIESY, 2011, 18 (6):52-56.
Luo S,Sun H L,Liu C,Li S C,Pang L,Li C J.Study on vegetation diversity of road verge after natural restoration in Sichuan
Province, China.Research of Soil and Water Conservation,2011,18(6) :52-56.(in Chinese)
B 0 —  EAR AR LR W BORTE 23 e 30 326 ) 7 47 o 5% 1 FAF 5. 2 B PR B A, 2004.(4) : 100-101.
Tian Q H,Li S Y,Wang C D, Xu L G.Study on application of soil spraying technology in slope protection of highway in biology.
Highway Environmental Protection,2004(4) :100-101.(in Chinese)
Fz ALK MG PR 2 T O B R oF B R S B AP R K AR B SE . 2006, 13(1) < 139-141.
Wang Y.Jiang Y L.Cui P,Chen X P.Bioengineering technique for slope protection of Anning— Chuxiong expressway in Yun-
nan Province.Research of Soil and Water Conservation,2006,13(1):139-141.(in Chinese)
Richard T T.Road Ecology,Science and Solution. Washington:Island Press,2002:13-15.
W=7 A 2 AR T TR A AR IR AL AR B i T E R R R A 1997 22-23.
) 4 V3 8 X M A R A3 R AR AR B A2 B AT Y S . BEALRL 24, 2013,30(10) :1602-1607.
Liu J P.Effects of sectional slope on reproductive ramets quantitative characteristics and reproductive investment of wild Ar-
thraxon hispidus.Pratacultural Science.2013,30(10):1602-1607.(in Chinese)
PRI 22, 4% B AR, SRR A L W A, 05 A 0 D R TR I i X B 320 3 AL 40 I e A R R A R R RO R 22, 2013, 30(9) 11359~
1364.
Chen X R.Xu G G,Zhu Z H,Cao H Y,Sun ] X.Lai Q W.Research on road slope plant configuration and ecological patter in
Shenzhen.Pratacultural Science,2013,30(9):1359-1364.(in Chinese)
FH A VR o B AL AR o 2 A — A0 08 2 L e 0 e A S R B A 3 AR R AR 5 v B K DR 2%, 2008, 6 (B 1) 2) :192-194.

http://cykx.lzu.edu.cn



2152

Wk B % %33 %

(16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

Tian Q H. Xu L G, Li S Y. Technical study on ecological environment restortion progects on high-steep slopes in general
mountain in Hangzhou.Science of Soil and Water Conservation,2008,6(S2) :192-194.(in Chinese)

BT R R A R SO A 2 S A T R R B ) 18T R R 2 E R L 200116 (6) :813-820.

Xiao D N,Gao J,Shi T M. Application of landscape ecology in planning and management. Advance in Earth Sciences, 2001,
16(6) :813-820.(in Chinese)

JE TG 160 A7 9 5 A58 T AR B TR 5 L 7R SR A 3 AR AR rh i i L B A 2, 2011, 28 (1) : 74-76.

Tang X, Xiang Z X,Ni H M. The application of vegetation concrete to ecological restoration in the stone pit.Pratacultural Sci-
ence,2011,28(1) :74-76.(in Chinese)

B, B AR BOUIR B SR O W AR — £ A BT 8T B AL K RO Rr i R . 2013,33(5) 1 118-122.

Liao J J.Luo X Q.Luo G J,Wei H W.Comparison of shear strength of root—soil composite for three types of slope protection
vegetation.Bulletin of Soil and Water Conservation,2013,33(5):118-122.(in Chinese)

T T Py R RE PR AL R TG A B TR TR A R A RERE PR bt E 4 Dl i At . 1984025,

Canadian Mineral and Energy Technology Center.Slope Engineering Handbook.Zhu Y X, Xin X X, translation. Beijing : Metal-
lurgical Industry Press,1984:25.(in Chinese)

P B il 3 0 T 20 B A i S L R I TR OR —— LA i B R U B & R O B S B4, 2009, 26 (12)
157-160.

Chen Z M,Zhong T Q.Technology of spray seeding for rocky slope protection by express highway A case study of Nan-
chang express highway.Pratacultural Science,2009,26(12) :157-160.(in Chinese)

TR EAT B, A — B, SY B4k A e g 3 AR vh M e KL ER I Y K L AR RRIE R L 2010,30(1) :151-155.

Zhang H L, Liao K,Shi Y T.Properties and mechanisms of SY soil stabilizer components in slope protection engineering. Bulle-
tin of Soil and Water Conservation,2010,30(1):151-155.(in Chinese)

B o e Al TR SRR L A I ) T A R A T A [ T T P A AR TR 24 L 2006, 22(10) 1 73-77.

Fan H H,Gao ] E,Wu P T,Ju W,Sun S L.Comparison of different construction techniques for the catchment area with soil
stabilizer. Transactions of the Chinese Society of Agricultural Engineering,2006,22(10):73-77.(in Chinese)

TrAEAE AR BRIE DL, R AR K B GT Y - B A 50 i R 9 TR AP BF 9. 55+ J15%, 2006, 27(9) 1 1545-1548.

Fang X W,Sun S G.Chen Z H,Shen C N,Xu E C.Study on engineering properties of improved soil by GT soil firming agent.
Rock and Soil Mechanics,2006,27(9) :1545-1548.(in Chinese)

JEA T KR, B AR A I 368 1% 2 AL AR Rl B2, 2014,31(8) : 1538-1548.

Tang W,Yu Y X.Adaptation mechanisms of legume to phosphorus deficiency.Pratacultural Science,2014,31(8):1538-1548.
(in Chinese)

TRARME R 2 SR BRI L PRIDE e SRR A Rl AT X SRR A I AR R IB A B 52 . Bl R, 2014, 31(9) : 17671773,
Zhang D M, Song X,Zhang L. ], Hu X W,Chen X L., Zhang Y H.Effects of phosphorus fertilizing on growth and root morphol-
ogy of Amorpha fruticosa.Pratacultural Science,2014,31(9):1767-1773. (in Chinese)

N, P 5 BT HE , THAFT TR IGE, X 4 R T 32 T 5 X BR800 W 1) AL R i 2 0l B 2, 2016, 33(7) : 1291-1296.

Liu T J.LuJ N.Zhang Z Q.Ma L.Zhang Q,Liu J R.Screening of green substrate suitable for spraying and sowing in uncove-
ring slope of arid and semi-arid zone.Pratacultural Science,2016,33(7):1291-1296. (in Chinese)

e A R /N T VR R X e A N T IR 1 5 L B B L 200926 (4) 1 154-158.

Gao G J,Zeng X L.Effect of water absorbent polymer on properties of soil substrate used on high and steep rocky slope.Prat-
acultural Science,2009,26(4) :154-158.(in Chinese)

AT L B K O B FLAE AR R A 4 0 T 3 v B L5 i PR R K R AR R SR 4R L 2013, 33(6) 1 75-79.

He S Q,Gong Y B,Zheng Z C,Kong X D.Dynamic change of soil anti-scourablity and its in fluencing factors under different
vegetation types.Bulletin of Soil and Water Conservation,2013,33(6) :75-79.(in Chinese)

PR, EICR , E 20 R b DR A R B A 1 = R % BB R Y R E] 3E 4 5 A Bl AR 4%, 2014, 31(10) £ 1943-1950.

Li L,Wang Y S, Wang K.Interspecific competition and co-existence in permanent grasses—+ Tri folium repens mixed pasture in

Karst region.Pratacultural Science,2014,31(10):1943-1950.(in Chinese)
(AR 4 3 IR

http://cykx.lzu.edu.cn



