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Vegetation Construction Technology and Application Effect of
Steep Slope in Loess Area

Wang Guangfeng'**
(1. The Fifth Engineering. Co., Ltd of China Railway First Engineering Group , Baoji,
Shaanzi 721000, China; 2. China Railway First Group Co. , Ltd, Xi’an, Shaanxi 710000, China)

Abstract: [ Objective | The problems of vegetation degradation, difficulty in vegetation construction, poor
water retention, and soil erosion in high and steep slope areas was studied to provide new ideas and reference
for ecological restoration of high and steep slopes in semiarid regions. [ Methods] Three types of vegetation
construction technique were considered: anchorage frame planting bag tiling method (plot A), anchorage
{frame planting bag terrace method (plot B), and anchor cable frame terrace method (plot C). These three
techniques were used to solve the problems of vegetation construction in the region and maintain the safety of
construction and operation. [ Results] () The maximum vegetation coverage was 85% in plot A, and the
plant species and number were highest. The coverages of plot B and plot C were 60% and 12% , respectively.
@ The soil moisture content of soil layers between 0 and 20 cm was as follows: B (7.72%) > A (7.20%)
> C (4.03%). At 0—2 cm layer, the soil moisture content followed A (5. 82%) > B (3.95%) > C
(2.88%), and at 2-—10 cm and 10—20 cm layers, it was B > A > C. @ The soil bulk density of soil layers
at 0—20 cm was A (1.18 g/em®) < B (1. 24 g/cm®) << C (1. 25 g/em’). At 0—10 cm, it was B (1. 23 g/cm’)
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> C(1.19 g/ecm®) > A (1.15 g/cm®), and the bulk density was in a suitable state. At 10—20 cm, it was A
(1.21 g/ecm?®) << B (1.25 g/cm®) << C (1. 31 g/cm’), and the C area was in a tight state. @ The order of

soil erosion modulus was A (3 078 t/km’

«a) < B (3579 t/km’

+a) << C (4556 t/km?® « a). [ Conclusion |

The construction technology of the anchorage frame planting bag tiling method can significantly improve

vegetation growth, reduce soil erosion, and develop ecological restoration.

Keywords: loess area; steep slope; vegetation construction technology; soil erosion modulus

B A [ R 28 U 1 K R DL R T R T R %
AR, Ok 2 ) ARSI B ARSI T R R IX
HEAT o T TR AN A o X Y b ) AR S R Gk AT
PN TR E N AT R HE PR, AR
WAL MR AL

P PG b B - XM 55 1) A A R AR, AT
SRR TR K | B ik 22 S R R %
XASBE NI EZ R R LS 76 & b B R
MY DB O e, DR, e AR v R e R A R
P08 R RN IR 2 TR BN iR ez X AR R B R
(R ), R X RR R 0 A B B R T
FEIF IR T Kt 1 TAE QA% St i) 52 80 H 33k 1w e A 4
AR R WA B 0 A AT AR R i A R = 4
I 2 - 5 4 AR TR B A R | R R
ARUIEE X R TE 4 T R AR R R IR R
I T I o AE B K 52 RKOR R4 B AE T 5 BRoK B S
i I R A e %) A 5 300 M T D e R B R R R R 2%
G0 (A B AR A DRI DR PR R 225 B AE KA R
S5 [va) 0 17 v I A B R A A R T B R U R ) IR
b TR ok B AR . DR B B B AR SO
T3 PP AT BR < B R HE LA A Al R A R
B R R S A 4 T K Rl SR SRR T R A R
JEXF A BB ERHORBEAT T 0 RS, DL e A
AR PR AR I A PR A B S AR A K I K T AR
[P
1 Wik
1.1 HREHEHR

WF T X BEAE H A 48 2% M T v b B K 2 B 3 1%
[ERINE ST G i W we ) e ol G0 1 /R = S 35 3
BE. 29 55°, X JE T il o T 5 KA R A
1 AESFE K B 300 mm, AE SN 9.5 C,FEK
DR ZEBOR JeFE 120 d DL |
1.2 EEFEAR

T AR A 5 X 4 J g s o 38 8 R BE L — ) A
BRI X IR IEAT 18 0] RO 5 2% T 1 Wl Ak
A T5 SR A e s 1 . PR X e 0 25 A T
FEBH P 0 it B 7B R AE AR A A 4 B 1 (TR AR
BASYL) VRS HE SRR AR 48 B T 3 CIRT AR B T 4% 75O Al

AR AE R FH i CRRTARBE TR AR AR I X 3 At
LA 18 52 RO AT XS LERITSE

3 ol A 5 AR ) B R ) P Al A R X 3
SEHEAT I 1 R B AR E 3 AV R L B Lk AR N B
BaRfE I . -5l 40k MUBR T 4% 1 &5 5 A AR AR 0k X i
WA 5B L e 05 vk E R R AR AR AR R I A L 3
2 B A E IR B AT R AR AL A
KA IR, AR A 4R 00 VR T 32 282 0 /0 A AR 25 Jo 1) 3L
KRR KRB — D RRE B AR BB A R
AHHE ST 5 B » O A8 B 5 Bt AR R A 1 I 21 7K
PRITAAE

(D BRMESER L LSl ik . 3 BN BB R
HE 2R DAY A 300 3 3 THT g e A L A 5 TR o 1 A A 4R
4 TR AR I AT B L AT L B A AR AR
R Ik BN & 1 A 2 fieos o R %07 1 A Y
INXFRIE N A X

MR

Bl SMEEREELRTHENATEE

MRS

HAER

Sm

3m

B2 SHREEREELTHEIEEREATER



CHER]

BB A X 3 BE B B A AR B I ROCR 245

(2) BERMESRM A AR . TR RAERNE
A B AR AT B B L B R — A
T B0 T4 FL A A B AR B AN 2 FI L 3 s
A2 A R /N X BRIC A B X,

AR

B3 HEERELELGHZEEREATER

(3) BRSNS M, EMRIERNER S
B SRR R R AR R OB S B B L AT RS AR
JE BEAT AR TR L R R AR RE R 1~2 em R HEE
LT I BEAT AR SE A0 B] L RE 08 i DR B b A IR BBE Y
TOLT B A TG 2 WA T B s 0 . B AR
4 FroR e R /N XK AR C X

a Ul &

X

R o

W@[ﬁﬁ
|

B4 SEEENEALEERTER
1.3 XBEAHE
SRy G 3 N R A B sz N R IR R B
R s DX R M 3 A T B e A B TR

BRI o DR I A 4 b 2 AR IX 0 30 o 7 B 4 20 A B 5
A1 mX 1 m B/ NRE 7 AT AR B 0 A R A A P AL P
AR B IR

1.4 ¥ 7E Bt iE

RS 3 a J5 X A A X A S RO
AT W LhHEBR WA R F2 40 25 0 00 T4 5 AN 3
TN RHEB MY, XX EN R A ERKRFEFE
g 7—9 Ay, AE 2019 4E 7—9 Ay H iy
LA R T A A R RR R S 2 d HEAT IR,

1.5 MEFHE

(D) AHBE R . BT HEAR A AR FR B AR R AL
W o DRI R FH A R ok A A7 A 4 i B 1 T £

(2) FIEEAKE., TEBA/NEIT RS &
T30 2 BORE  IORE R B 43 51 0—2,2-—10,10—20 cm,
K LT3 07 S K B I R ZEORE 3 4

(3) L3EgsdE ., MM IIELN & + A, £/
R N HEAT 43 B HUORE S BRORE TR FE 43 0 2 0—10 em
10—20 cm &b, 5 ZBURE 3 4.

(1) HZMBIE, T2 R AE R
FHL IR 55 140 00 BR 1 5 A B 3 7 428 3 4 - DR I 326 FH 46T
B AT AR TR I, B A R T VA T AL A
R IRSE . AR Sk b R B T AT B A A 1
RS ATRE ) R D B ) R R O . AE R
A DX 3 TP LB A A R 2 ZHAR T o A T R
3 mX3 m,ETHEZ I EE R 0.5 m,

1.6 E#EEH

R4l 8 2 B0 S R AR AR L PR S AR
G R BRIy SR AR S A A
2

g5 5 b

2.1 EWERRR

# 1 ABE 3 a7 B BUE KRBT 455 . A
TR IERA A A X AR R I £ 5 B,
W3 RO N AR 2 Fh O B A AR L LR AR A T Y
SR FA BTSN W Rl 2 R R BN R AR R
BB TRRE . UG B X 4 Mg, Hor 3 RO
AR 1 Ao B AR A B . C XA R 2R B My 2
FL 1 RPN TAE B, 1 R EF AR A B . MBS R
A XHERE R R 8500 FLR B Xl 6076 . C IX 5 i it
MUH 1200 0 NS BCRBLR G A DX R AT A W) 25
B BGE I SAEPOE MR B BRI A B 4. C X
RAYBL R A RBIRF 2 1 em, T B IR A
A YL G

MR A DA B AR KRB L W B 2 4 4



246 7K AR 3 4

540 B

B B D7 A L B RN C X 4. 4 b HE A
A RESE T AR R A K A A AR B — E I f
P ELAB AR AR R 20 A1 AT B2 1) AR, BEAE — o T L
FRA S AN B DR 28 XA A AR A R 52 ) & 7 1 A A R
AR AR KB T — A R AR AP 3RS . A
WA KB —E R U T BN IR A5 A W 4
R R E I — R A I B A T B KR
PR A AR A 90 AR B 2R KOR B R 4F il 1
AL A 4R 000 THT JC A 4 9 4 5 BSORA A AR 00 T XA 7

MR A AR R R K . B W — A R BB
DX A v 20 A AN 29 20 AE 5 9 B AR AR 00 A B
i LA DT R o A B D . A A A B
ANH TR W45 B2 (0 A7 A o DRI L A Ak i 3R AR JE 45 KL
BLG L H A M7 56 B B/ A D B B LR
C XA AR IS A B o B2 2 2 PRI, 2 200 iy T4
A R T S M TR AR L T ) B G R B4R
%A 5 B AR A A S A i 5 I R iR R A A
AR EA L

£l OREEDMEHBEE 3 EAR RS
. W M OPHBR PHER R o WERLH
LR Bk KW B m R/ o W%
EAK IR 53 42
ARGEERIEE e A0 B
. UTH R 7~ x > I y, O A n s
T B AT 12 15 85 e L R L N
wRE s 50
WRE BE 3 3
o WHER G BAT  PRBEEA LG AR
] ) . . I B T & 3 7 4 ,
PrRERRAR ORRE AT O W AAREAG  BEA AR
B ) 1;?%7? AT 6 13
s L L 21
cirmmmn, EEAE AT 2 52 12 MWERRA AR WEARNEH NG
1 2 ek 3
Ccikhempmn  SEE L : N v P

2.2 TESKETURR

MBS AT ] — R 2 AN [ A A XN R
B KR B B R i A2 A R BB R TR A 3
s S TR A 7 2R A 98 5 K TR A 3R B R A T R
PERLAE

16 ¢
[CJAX [EEBX HECKX

12: _%

TEEKE%

2—10
+E/em
A KON RS L A8 M B IX oy 4l 2% HE 40 A R 4% 66 1

10—20

% C ORI RS L. T,
BS5 FAEBZERITERKETHELR

ELHERIZ 02 cm 7], G KB A X >
BX>CX.EXZR&KEEFERE, Hph AKX
EOKEAT I B XA C XAy 1. 47 51 2. 02 f5 76+

2210 com b F1 1020 em [A1 /Y &K B8k B
K>AKX>CKX,7 2—10 cm 4 B X K& N
6.85% 3Bk A XA C X &K i 2. 3226l 4. 21%,
HE&EXZE2Z % EE; 1020 cm &b B X5 A X
M C X ZIE &K 2 E 50 111 % 1 5.8%, H
ZEMHEHEE, NEEKRE, 020 cm 1)JZHN,.B X
IS KRR HOR A XL C X 85K &

A X C X A998 5 K i Bl b R B 00 3 2 )
e R R JE T i A Ak L IR E 1020 om Ab ik F)
. 2—10 e AW E K R i, b A X 10—
20 cm Ab A R E K& 5k 2—10 em AR AT 0—2
em AR K EEARY 2. 48 A1 1. 93 %5 B X L HEF KA
Wi = 198 R B2 (1 38 Jin 3% 8 T 7. 1020 em Ak K & 4y
SR 0—2,2—10 em LAY 3. 134540 1. 8 4%,

T K AN R B AR B T B S L A
B R R R B AR DL R R AR A .
LA ALA KM R L, SR, B RER
ERERZ WY EE . 0 ) 2 R RN A TR ) B
WA SR KRR R K 0 T R R B S R e, T AR
Vi % T 7K 6T S8 T ) ok R e R 4 R 5 18 K 4 e B B
] 5 DT 2 i 26 2 e K . (R AR A B e R R
J2 A HEK R A 7% T B A R B L ALB R T K 4 R 9B B



CHER]

BB A X 3 BE B B A AR B I ROCR 247

HHTF B B BT 2 X i b ok
WA . R 2 00 b 5 K B A2 R K A R R Y
WO AR A R R A 0 A B T S ) D
T RHEK IR 7R K IR TR R R K R
C X Ay BR2E B R RE X oK 73 19 A8 H A ik 11 BEL A%
YRR 080 1 HEOK 73 28 A L IR e C X 4 38 K it
BT Eor R AR LS. T B IX 4 R i

NIRRT B A A A B W OA BT A B
DX 55 B A B AT 5 5 K 3 B R 2 R M IR D) RE
1 B X e 35 K 5 B T R AR AR
2.3 TERETURKR

e A B AT R ) 8 0 e M R K
8 B LB e i - e RS L R - K IR R g
MEZ bR R E SRR IR 2 PR

x2 TEBESRNE

T HERE R FUR//N HEH i % FUN g 3
THEARE/ (g em™) <1.00 1.00~1. 25 1.25~1. 35 1.35~1.45 1.45~1.55 >1.55

M % 2 L 6 nf %0, R )2 T Y+ 4 H ARk
AR . 0—10 cm 4 )2 P 4 e F 5 40 T35 Bk
S AXTIEAEFERE/NR 115 g/em’ B XA FHEK
R 1.23 g/em’, K Z R ZE{E R 0. 08 g/cm’, H 4%
RZAZEREREE, 10—20cm +ENTHEAER
MAHAX<BR<CR,ZEXZHMERMEEE, C
X AT A X B XAY 1. 08 £5 1 1. 05 fiF,
HC X AR, T mELREAXMBXA4TF
RS . R — AR DX P L B 2 IR B 4 i 1 3
REMBEZ T A KR C X 2 [+ 578 &1 g 4
KB X IEE /N, WA E . 0—20 cm RN+
BABERIN . ARX<BR<CK,

1.5¢
1.4}
1.3} o

-
-
s

1.2} v

TIEAE/(g e cm™)
\

1.1

1.0_ L L : L 1 1
. AX BEK CK | AKX BX CK |

0—10cmt B 10—20 cmt 2

6 TREERXRTEFETURHA

A E RN FHEE R LR DL SR oy
ROBLAFEA . A RKAHY R R B 55 8 B A AR
A0 LR A H SR R YR R A R
PR B T [ RS T s A V4 A it T 4R e A
(A BILJTT A 3R 20 B ik, o oA ) 2B A R B AT i
W, B A X HERZE DA LY
1 A W 45 B 78 B ook A b T 3 R T AL R L O
B TR EAE , ZHEERH AKX
0—10 cm + HEA K W 1020 ecm + )2 404

45 W A0 o ma AR R BRAL, S BRI A E A T
C X 0—10 cm 4b + 758 AT 4K, & h T3
JZ P EREE Ke S B W BAE B )2 b R ABURL 9 b L AR
Rid 2 HEs )2 S ez A — 2 25 B, M
SEOZ)Z R ERAC. B IX M B RS 35 B
HEFEEE A XK, B EERZ MmO 80 Y
Hgh R, e B X E 010 cm kb, 4 38 %% & 41 XF
2.4 TEEMEHTURR

&7 BTAT AN R A DX A 4842 ol S 0 HE Y
HARX<BX<CIX, H#EXB2ESMERE, K]
N T ERAF A it 1T A A B AIG - 4842 ol B B, 2 v 0
KARFFIIARE. A X H B X 4 242 il A 80 ) 1 C
X 4 456 12 i B B B AIG 32, 45 % F1 21. 45 % . F [ i
ITE N

5000 [
z I
N? 4000 |
.E ‘|'
< 3000¢ T
8
E 2000
=
B 1000
_H

0

ARX BIX CX
BHEKX

B7 ARZFEXTEEMEBTLEE

A TR 4 AR B R B R/ R R
YiFh Z Rk RS OKE IR B R A AR
AR A R R RGN 9D T R R X R 2
S A ok R b A DT B A T SRR R R AR
b s 76— E VR A R R R EOK B A A T R AR
SE T BB AR K 3 AR i R X AR e i £ 5 B



248 7K AR 3 4

540 B

S A 0 A R S5 A e D R A
LKA B RE D RRARS Y S B K 1 R
R

Rtz ob, £ R M B RO 5 £ AT RO M
PIRR R IS 0 A S AT % . WY BRAS BEREAR T K0 A
& o[RS RN T 35 AR A SR T AR VD RE
UGN 7 o 5 B AR T R . T A= ) A B RE R I
28 0T~ S g 0 o TR e DA R b R A P T IR B A T
e K PR I RE » BE W A LR 45 — AR 20 K 23 H o )
L RE SR iy - e AT SRR PR RS P 8 i - M ) 7 5 D) 1
T3 s DT ARG AR e i . AEL WD AR AR08 M HL AT A
A E A T DUAR o S pe BT VI . B EER )R
i v 0y T L R e TR A 0 ok TR el R A T LA
— B3 AK Ay MY B TR L AR AR bl bR
AR R 2 T2 A A RO E R N 2 B
A X R BRI C X R AR R e K

3 &

(1) il 3R ME 2R A A 42 1 B ok A A B0 R 1 A Bl A
TR DL f5e B A i 58 iy o LA ) o 288 A A ) PR
Bl 2 IR LARFFRE WSRO A R AE QLA AR
ASBB R AR & 3 2R ME SR T VR AR HOR T i A
AR AR D e 2% BRI R K .

(2) 5l R HE AR A= 4B T 3k A A B R 8 S AR
B 2 W D IR 22— L A AR 0 T XA Y 2 o A K
SRBY LR » R TR TR — 2D BRI S rh 2 o A A 4% Bl At A
FORBEAT B - LR iy AR E P A A1

(3) TEARIRFIEOLT o T4 3R HE QA A ARk 2
LB AAE i BE Y B+ A7 AR B B W] A RE
L A AR B0 I M 235 4 il 2D oK i Ok AT ol AR
WX A A S 2 TR R AL M Z %,

L & % x # ]

(1] FLAH . BE&E B, 95 R0, 2. R [ #3588 K 5 ik
T8 T RCR R R R R (T, UK = AR R Y
2017,24(1):187-193.

(2] A e, 0T, 5 580 20 B 3 3% AE 28 4P S RO & w940 B
R K B4R i, 2011,31(1) : 203-206.

(3] WD, g, ToRde, bl A A9 I 7w ol 2 I 01 B
f R 3% R T, 2 % ,2006,51(1) :201-204.

(4] JARI R, W 5 8 Al R4 BB RBF 9 [0 ). P E K B4R
#,2003(5) :28-29.

(5]  Jal 0, o wieinh . B2 e B L 45, W6 TR A A 4 R 7 o o A B

L6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

A AP A sk A T R LT L A 4 57,2001, 2203)
353-356.
WRINE AL G S R IR R R E M
RS sE R LT ]. Rl B2, 2017,34(9) :1793-1801.
Sl BRuRE LK B L E I LA R R B UL S
PO WFFEL) ], 2R, 2009, 46 (1) :16-23.
Malam Issa O, le Bissonnais Y, Defarge C, et al. Role
of a cyanobacterial cover on structural stability of sandy
soils in the Sahelian part of western Niger [ J]. Geoderma,
2001,101(3):15-30.
T, B AU MBI 22, 55, 3R 1 45 B R ) 3 b O T T
B R BRI AT 7R L) ], K LR H 229K . 2008,22(4) .
35-38.
135 30, i B il R G AR R TR 2 B 4 B i T -
B GAARA LT ] SR I R 2 2 4l CH AR
UMD 2017 ,46(3) :401-407.
XI4E . S233 23 g I H K L AR R ROR AN (D], %
I ARl K27, 2011,
PR, L0 5 AR S B BRSO A S [D ] B
AR JE R K HL 22 g L 201 2.
Ihphph. B 2R SRR M AR R A B G T GRT E B BE S
[DI]. K4 : R ILIE K4, 2006.
FAE RS B TR R R XA R £
BEYmEE s [T AR BT % e, 2012, 27 (8)
1316-1326.
ZRIGETN , AR 45 % RIS i )], TR X
YR 5 ¥R 85, 2006,20(2) :203-207.
AT RS RS M8 50 S b i -
K Gr A BT S AR SC O R BT, R
SR A ARPBEEE) . 2018.54(1) :185-195.
00 R WA,  BRZL L 5. R [ 55 B S B 4l 0 K R R
MM LT ]. 7K 4 PR FFIE 42 2016,36(2) . 22-27.
BB g ARSI A e AR T il JE R A VDl R
Mveaity S 2tk BB E . 2014,34(14)
3953-3961.
FESLIR B TR 2% AR DY L AL Y CHippophae rham-
noides) FAE X 50 IR 22 W fik 00 5 Hh X+ 6 75 & AL B
Hiekag iy sz m )] o E e, 2015,35(5): 1171~
1176.
ERNy, E N E G E AR F B
SR RRAE < DL S Kl ) T AR LT . K
+ . 2016,36(4) :51-55.
AR L, R IO S T X K S A8 e T R
BRI B[ ] Al T #2222 ,2009,25(6) :40-45.
FEPEAE A X SR S L S5 T I I ok N 2 R SO X -
R 5w i 30 BF 5 (], 4 9% e, 2004, 41 (4)
632-635.



