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Soil-water Conservation Function of Artificial
Grassland Returning from Sloping Fields
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Abstract: Two years establishment of artificial grassland was made in the Jinsha River Valley of moun-
tain area with elevation of above 2 000 metres at Yiliang county in Yunnan Province. The result showed
that the combination of Trifolium repens and Trifolium repens were higher than combinations for vegeta-
tive coverage and biomass. It is in most close relations (P <0.01 ) between soil anti-shear strength
and density of roots. So anti-soil shearing strength may be an index of anti-soil erosion. Compared with
control, anti soil lose-breaking time of the artificial grassland lengthen 219 ~583 h. 42.1% ~52.7%
of flowing water on the earth’s surface of the artificial grassland were reduced. 66.45% ~70.25% of
the soil-erosion amount of the artificial grassland were reduced. Artificial grassland returning from slop-
ing fields showed the good soil-water conservation function and more forages for the villager of the
mountain region.
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RIS XA T~ p A 3 R B 2 HICA, R4
104°03" ,Jb4i27°16" M3k B 2 000 m , BRI
WX, AEHE 9.3 ~11. 7°C, fe 4 9 18. 1 ~
20.1°C , ;@ A HHE -1.0 ~2.5C, LFEW 175 ~

210 d, =0°C U 2 300 ~ 3 200°C, 4F H B A} [A]
930 ~1 660 h, K FHEARST 90 ~ 102 kJ/em® | AFFFEIK
930 ~1 120 mm, B4ETLEF, HAEF P A%,
T HON LT pH (H 5.5 B LT A i 23.4% -
1.2 (RN A&

G HI B RN« 5 -5 ( Festuca arundinacea
cv. FineLawn) | 2 55 22 B ( Lolium perenne CV.
Mada) 153 ( Dactylisglomerata CV. Amba) \ JE1-%E
2 (B. inermis CV. Common) ¥R K ( Poa prat-
ensis) , 35 £ ( Festuca rabra) | 2. = W ( Trifolium
pratense CV. Dory) . H =M ( Trillium repens CV. Hai-
fa) . XSG RIAR 2850 5 | Rl e 12 b 28 I3 AL
P BB A R
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Tab.1 Biomass amount of grass combination

Qb3 BAYR/(g-m™?) ST %

treaments totall biomass totall coverage
V., A= (2.6 ¢) + ZHFABER(25.6¢) 382.80 A 94.00 A
Vo SRR R(30.5 g) SAG M 322.10B 85.43 AB
Ve H=M(2.6g) + HHIFBR(8.3 ¢) 295.30 B 83.67 AB
Vo ZL=01(2.6 ) +93E(25.6 g) 254.13 C 88.90 AB
Vo : MBS BAHR (30,5 o) Bl 199.67 D 74.27 AB
Vo:FI=M1(2.6 g) + %3(25.6g) 188.00 DE 70.33 B
V,:H=H(2.6g) +HFEF(25.6 2) 175.00 DE 70.57 AB
V. = (2.6 g) + 44 (33.3 ) 148.67 E 74.90 AB
V, - J R A 64.57F 44.90 C
V, SRTE AR 37.10 F 34.67 C

1.3 Rt

RITF 2002 ~2004 AEHEAT, /DXTEFL 2.7 m
x5.0 m, JFVE 4% 4T 20 em, EE %A 0.3 m
MIRmE T, BEPLIXAHES], EE 3k, F—EEE
FlRl—GH E T 3 A GH,
1.4 WFFRHNERITE

P47 5 3 AR AR AR s AR B Pl
43 04 2 B AR EURE i TR R LY AR
FEFSIRE s 3 2 5, BRAE 1 m® B 7 N A 47 1
LA Tl S ) R ) R R B, B AR A A
MFE (%) = XB/Lx100% , HHr B - FEFTERE
Ty il SR B L - TERE T AT IR S, B - T
HR A b B R AT VB

AR FERE LN ZE 0.5 m x 0.5 m =

0.25 m* e [Bl P AY HACE M| 8 B bR L B S
TR AR A ERAZ PR TR A A R
At TR A T AR ERY AP

fif B o < A TR 0. 25 m?, SR H X
S35 AR Dy 7 L 47 T A ARG M
fE(kg/hm’) = (S, + S, + S, + - + S, )/n x
10000 x4 o n gl =iy Friste Jr %, S, + S, +
Sy 4o+ S, FHPIMEET P (k) o

- ST b PR BRI A < PR U0 AE a5 b N S
em VRAYJFR 4, B IR K3 D0 e 1 18 5 4 i it BT
o IR TE]

MR A ARSI A A 10 em x 10 em x 10
cem=1000 em® HENAIR Z ,{EUE*E/%E/‘JﬁE B
B OHAR RIS ), AR AR 30 em® MRR
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TR A RUR R WECE, T HME B R Tl%E T
0.1 mm MR R AR ER

i ZRAR I S AR ol DU . iR B R D
X, HFN 5 m x4 m =20 m?, DY J& IS 450 0T
JINDRIE RS B HH K TR K ) A K (3l P A 9
JBE A KL Y sa Al ) o 7 b i R AE HEAK I
3 o AR 7K R 7Kt S SR KB K IR B AR K
FAETKIE B T AR A LI /N X R AR i, 4R OK
T S SR I TIRR e VDA AR BN 28 F T H AR 20D
Sy WWH R A2 | 25 # BOURE 1 FH 500 mL AR IS )
TR S BT KRR & 2 UE R FRECT -8 A5 h
IRV T (g/500 mL) . WL} E] A 2003 4F 6 ~
7 H o W B REREW | EKDIE R
Rl A PN BRI A SR PR R e X
T

BT 5y 5 I % . 1 58P0 5T 98 (anti-shear
strength ) J& R AIE T AK S 24 B p9 — A~ R E A8 bR, H
KANEE R BT HARLESN I ERT KA B U AR T il
IWHMEG FRBE , M 7ok, #5 4 Tlse, # 7
FUE BT, FHPR ) BT TR R R AR 73 A i L3R
A9 ~ 11 em HURE . HURETT 0K B BT 451 K2R )
FEA L RN AT S R T TR A 0k, B
S EAEINER T HISE WS, B R TSN R A
[FIREAERR IR 1 Xt BR CRERR TT P ELAR 62
mm , 5 20 mm, HHpHFORELOE L R
A 25,50,75,100 kPa 45 4 N5,

2 HRE5HM

2.1 AL FHAHE B RRIE 2B

MFR 1 T ZAEA B A RG4S
WRORE A RV R 7 s B PTIA B 94% RSP RN
IR RE A AR B 7 1 B VT 3K 88.90% , AR
FEL R IL 85.43% , WML L BOR A =1
83.67% , % HE A YE B b (V) i 5 b A
(V,) HEIEEDH R 34.67% Fl44.90% , 244
R = A R AR il 382,40 ¢/m’, B
BETHEHE, BB R Ay
HOH 322,10 g/m’®, FEHB R BOR AN =41 A A A
itk 295.30 g/m’ . ZARA BEFAIH = HIRRE
bR B S TR AR A W R AR AT
TERPHE R AR Al AL % IR ARG 5 .
2.2 ASAbPREER R AR R AE  HESUBT R A
Ui PERE M C R

32 M, N TR ) R P e R T AR
B, Horp A B2 w0 R g = i R b TR R Y
ARBERT A K 3 734, 5 kg/hm? 454 B G i
PR MR B NIT AV, > Vg > Vi > Vg > Vg >
V,>V, >V, >V, >V, ZFEREENA =R
R 80% LA EIAR/PATE O ~20 em BY1JEN,
PHAE S A RRAR IR A 32 em, HEIE 35 em, HIEFHR R
W 17.01 vhm®, B8 2 ATA1, T AR 0 09 A
B ARR A S A [ 25V PG 5 K R A 2 b
SR, TR AR T A S 30 B k FORG of  0
FIERAC I SOk T e, RIERE s A A TR
AR B +—R—F " ERRG N R G,

K2 BLEHETE RESH IEATREMIMEENXER

Tab.2  Fresh grass output, roots distribution, anti-shear strength of soil and resist the performance of losing of treatments

BER T i B i/

e v

AR/

=) YN A
e T Gerin) G twman) (e T AT R
cohesion total fresh output root system fresh output  root system density

v, 38.63 3734.5 A 9.5 A 59 A 778 A

Vi 45.97 3504.7 A 7.7 C 41 CD 725 A

' 28.30 3234.9 B 7.8 C 42 C 473 B

V, 24.17 3128.3 B 8.6 B 49 B 743 A

Vi 20.83 3069.4 B 7.5 C 39 CD 540 B

v, 36.33 2551.6 C 6.5 DE 36 D 730 A

v, 26.97 2540.9 C 6.9D 38 CD 556 B

V, 33.60 2406.4 C 5.6 E 29 E 412 B

v, 24.87 1244.2 D 3.2 F I5F 231 C
V, (CK) 16.47 243.1 E 236G 10 F 193 C
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A5 b P - 3550 4 A ik i T 22 IR T El RN
MFES: V> Vy >V, >V, >V, >V, >V, >V, >V,
>V, , S 4 BT ROR ) = MR A 52 4 i i
T s [A] FE X FR BN 749 b, RITZIRIF A A B 1R AL
g P A e, T AR AP RE e . I+
HARIRIE R R 2, R 2 A S VIR
SRR B AR T O T HEAHE R

ST 5 5 E B R/ NESE R AR JE T RBAS S e
833 ) i b/ <9 = SO 7 - Y Vi e
K, - A A A 4 ) ASURL A B s T L AZ
g AR R A BT B A LA A R e
Ko ML E 2, & 3 il 4 ol MRS ff i
PR 50 A R R T ) ) MR R i S SR T A
KRB R MK N 0.5815,0.3880,0.281,0.242 8,
Horpr ) 39 b AR 25 X - AP B R R I A K
(R=0.5815) , KUIFE— R b, HIEP IR R
TERR, FIER BB R e, B B —
FYIEASCHE . ME 2 A1, 2% X =36 1~/30 em’, -
HEOHTBTIRIE Y = 36. 33 kPa, ik B K, (H YR &
W R (X =36 /30 em®) I, - IERY
PUBY R ARG, Xt 2 T SO A B T A R
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Fig. 1 Relation between total fresh output and soil cohesion
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Fig. 3 Relation between complete collapse time and soil cohesion
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Fig. 2 Relation between root density and soil cohesion
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Fig. 4 Relation between root fresh weight and soil cohesion
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Tab.3  Analysis of surface runoff and erosion volume of Soil in artificial grassland ( during May — August of 2005 )
L G BEERW () AR (o - )
UE[JEE Fﬁ;mi /(mm - h™") soil surface runoff soil erosion volume
’ mm
. rainfall H =M+ - H=0 + -
(R ainfal ity gippmgs CRCK) B/ % e M(CK) BD/%
12/6 56.1 3.52 18.22 30.1 39.57 65.83 198.5 66.84
22/6 33.1 4.67 12.58 20.3 38.06 66.51 201.1 66.97
5/7 23.6 5.63 16.32 28.2 42.1 78.69 234.6 66.45
20/7 19.5 7.58 20.45 43.2 52.73 87.37 293.8 70.26
3 i IKPRAKPRAERE ST, R, 2247 A B A R =4
L]

(1) A7 A JRAT S RO — TR 4% b ]
SRR R o b AR R 26 R P ISR TR
SRR, K HRFFRCR U B SR, b
AR 52.73% , LIER LS/ 70.26% |,

(2) ZE =AM SE | 1 = A R ROR IR 4R 41
G M A R R PR K R ) L, R A
= T HE AR LR R AR R, R NED)
TR T ORFRO A7 BE SR A3, Z24F AR R AZ R =
YRR 7 i o M | A K TG, ZE R AR
i FEUS HAR S A 1% 55 B 3k 95% , HE W)= ik 382. 4
g/m” CYAEEE R BPE R IK 3 734, 5 kg/hm”, Al A XL
TR R 7RO b R A= VR s AR s O 4 A ), Al A
R S PR MR, W R IR A
HEHEE A AR ZR R 5 v A R0k B 0 Yy Bk
AR G AL PR i i e SR IR

FOEYH S BRI R KA AR AL A AR
SRR
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