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IR O& T 0 3w PP T H AR RN IS LA B
B R R O RO SR
Tl A 358 2 S %o e BT AR ) A 20 7 % AR R E PR Y
My 7 T AT 5T 5 /0 o 38 1) i B B 0 MR I 1 L 5 K P
B S RV R 7K 11 5 TR G T oA i 4 4 v oK 43
IO o3 A o K S TR O IR AR AR A B R
VR S L i DA S 7/ e o 1 B SR S
AT & X S5 i A 358 A AT A 22 S L AR AN ) 3 ) b R
FE S AR R BT X F 57 IR A A7 7 52 e 22 (A
I 1 ) 2

P DUt e KR — M i 3 i) b 5
TR A 1 35 5 BF N I TE X G M E 3 ol 5 b e B A
246 X FARNS A2 1 L bR A o S AROE LE 0 A AS TR 38
fi] VA (R AR AR FR R 3 ol e I AR S A L A X 8 8
AR R A 9 22 A BF 58 398 1 A0 A K A R X e 38 )

AR W6 B2 W] o LA O 10 S A SR L A S A R O
BN TAE R v A P A5 %

1 MRFTTIE

1.1 R8s

PAVG 1148 B 7o T 0 DS X 74 A2 0 3 K27 B A X
TE LG BT J80 Y i 30 5 8, - D T8I DAy 3 50 3t 12X 56 3l 7
T N 30°49",E 106°03" , ¥4k 265. 40 m, @ #4Y fity r F
PO Z A X, AR AROR 17, 4C L dR R
40.1°C ik IR —2. 8°C . 4F H M MF/E] 1 266. 7 h,4F
YA R 13,7 dAERE KR 1020, 8 mm, LA
+ B 23. 84 mg/kg, HABE 24. 75 mg/kg, #H AL
B 34. 48 mg/kg. A ML 4. 45% .pH {H 6. 87, % /\ ¥
I 43 2R s B 3 PR 3BER 2e  30k k E A f
sl 1.

R1 3IANWEAHERER

Table 1 Basic information of 3 slopes

52 Y i 1) B K /m Bt /m REE EREE ek v
/xea ) /cm
A EN 40°CEBAIME)  34.1842.03" 52.3640.24° 5.6740.82" 23 558. 68" 10.347+0.24°  28.5640.02"
B WS 33°(BH¥%)  42.584+2.47°  82.6740.82" 6.37+1.07° 34 781.52°  13.38740.41° 19.8740. 03
C WN 29°(B#)  35.0941.02"  90.5640.37*°  4.5940. 69¢ 18 051.79°  11.2540.36" 31.86+0.02°
F 4.752 11.312 6.324 21. 342 4.765 3.762
P 0. 004 <0. 001 <0. 001 <<0.001 0.001 0.041

VE < R B0 6] /N5 A 2R Bl i ) 159 25 53 3 (P<<0. 05) . RSl N Pl RS . T £

1.2 RWigit

2013 4F 11 H » Geid B P4 T L HE W) L % 1 W 4% L it
FAE, L 3 F (Festuca arundinacea) (i # Houndog
5.EAFEH SR B (Lolium perenne) iy F Axcella 2, B
M LR (Poa pratensis) fiFf Classic, 4% 1:1: 14
3 KL/ em® 25 BE AR A, A IR R Ve ZE R SR B /NS
RIEATB T S5 IR 9. o A 3 A 3 B b B B
1.5 m, [AfF 4 m % & 3 mX1 mEEH 6 4>, T 2014~
2018 4F (55 1~5 4F)  44F 3 J] Ay fEAR A b A7 il e
& bR 7E
1.3 MEBERFE

RETE LR : ST AR A A A 2 L IR A RN A
— DA BT 5 00 A R 4 B G R R ) o BE /B 55 D
FEECK T 0. 20 B AR AR,

AH XS4 B BEAIL 10 YR 0. 2 m>X0. 2 m /METT
T 7 A5 75 PR AL ) A A 2% SR R B B A 2% 0, PO 1T AR
NI RR BB SR BN B . A

R X 2 B = e TP B /R A E X100 %0

HEAE  BEPL 100 YA L5 WE A, 230 U E 3
oy R B ) ) B 0 e B R 56

FERS B0 B = I 5 BF B 050 88/ i A7 ol 431 J32 ) X
100 %

FEO 5 B = G B B B35 B /R 9 ) X100 %

S = CREON % B AH O 330 B2 -+ RH X 35 5D /3

ST S = 3 b B B R R S

Ay BEPLF T Y 0.5 m X 0.5 m AT N
FERR 5 WCHL A, 3 ol FF 55 5 HAMAR W) 0 B ) o 0 i) e
L.T I CtREERRMRECTR . HHEAK:

AR A ) 6 = b PP R T /R T AR AT
X100 %

FROAS A 4y 5 = 3 b 2 B e AR G A ) 2

FARRAE Y A BEPLE I 3 R PR 20 R/ FEAT
FEBC P R TS A3 B i 2R AR BR R S L 40 S
L. CHteEE., HREAK:
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kA R =t TEZETEHRTE) /20
WEl=RTE/(ETE+IHTI).
1.4 HEHH
K FH SPSS 19. 0 %6 5 %5 4f 3k
(ANOVA) FI Z & H 4 (SNK)

2 FHRSHMH

2.1 WEMBEEFERITEITHZARNZEIN
A 2 4 3 Y BEIE YRR T A AR A HL

AT RN ZR 7 2200

R (P<C0. 05) . 5 3~5 4 ¥ W F A28 1L 48/
(P>0.05) (£ 2), 5 1455 3~5 4 B Y& P F
BEEART A M CH(P<0.05) A fl C ¥ 6§ 3%
KGO 24 AR E/NT B A C ¥ (P<<0.05).B
FC IR JC & 25 25 S o Wiy L R AR RRURI R ) B A
W S 25 5 W) 0 38R A 9 4 (P <0, 01) (3% 3D, i
KN Sy 33 1) = A 4 R > H A TR]

55 1 AR 3 ANdE I 3 R R B Ry f AR (H 3 B i
PP BG5S 1R A R i S 5P B B K

R2 BEMERMFEARNETFEEZENZM

Table 2 The effect of aspects and growth years on community composition and important value of turfgrasses

o g R P s
/COIFIEC s m™®) AT 25 FE %% WE Y
WA A 6.6710.33% A 0.48) + ZAEA BFEE (0. 28) + E M LK (0. 21) 97.1149. 23" 93,0548, 12"
B 8.3310.33%  EEHF(0.55) + ZEARER (2100 + iR #COR (0. 200 96.18+£7.14% 90.61£7. 15"
C  6.3340.33"  FEFIF0.45) + AR B FEF (0. 30) + F M #K (0. 30) 99. 9946, 34" 99, 89+6. 26™
24 A 11.67E1.67" EAEF0.42) R HE (0. 29) +BF W (A, laxandulae folia) (0.22)  63.80+5.61™ 55.4547.66"
B 14.3341.33%  EFEF0.48) FIRH 0. 24) + LT (0. 21) 65.0645.93% 55,4444, 38"
C  14.33+1.67%  EE30.40)) F LB (0. 29) +BFEAE | (D. carota) (0. 20) 70.8244.38% 60,3847, 25"
FI3HFE A 7.67H1.33%"  FKH(0.66)+ & FEH (0. 28) 31.5143.92% 29.21+2, 35%
B 13.6740.33%  JEE(0.49+EFEF0.32) F 0. 21D 34.65+3.24% 32.2941.96%
C  7.3340.67%  EE(0.7D+EFEF0.23) 30.89+2. 71 31,2742, 25%
WA A 7.3340.67%  JEE(A. hispidus) (0. 83) 10.204-1. 22 6. 894-0.47™
B 13.3341.33%™  EHE(0.67)+ AW (M. floridulus) (0. 24) 16,4144, 25> 10.78+1.29™
C  7.6741.67"  JLE(0.86) 9.1541.52™ 8. 4442, 17™
W54E A 5.3320.33%  EEI(0.93) 3.264-0. 24" 4,3440. 127
B 10.6742.33%  JEE(0.73)+ L. 21) 6.82£1.12%  6.08+0.37%
C  5.6741.33"  JEE(0.96) 2.914-0.36%  3.2040. 24"

E RN R K B B 3 7R AR 453 1] 25 57 9 3 (P<C0. 05) AR [RI/ING B 38 78 Bl il 1] 2% 57t 8.2 (P<C0. 05) , T [d]

R3 BEFTEUNXNBEFAESN
Table 3 Two-factor variance analysis on the

community characteristics

; , . PR

75 5 K YR TEVE 20 B o TEE
Ak 3 F 14. 652 135. 67 162. 851
P <0. 001 <0. 001 <0. 001

£E {13 [A] F 5.872 118. 64 132. 624
P <0. 001 <<0. 001 <0. 001

Ik 4 ) F 8.775 34.153 23. 854
P <0.001 <0.001 <0. 001

HAER F 5.122 88. 342 88. 638
P <0. 001 <0. 001

W FEFRF RS, FBRRRRSMEE, P ER
AR AE L T[]

T A M C Y. A4 BAE FMBAR L HITE C YR T
AM B, 524 3w B AR B4
PRAZ ML BOR N 5 2 A B S Y o A
B ABLC RS 3 LHE RN, 5 3 4R 3 I
I PR R R 2 R — LBl B A~5 AE R RS
1B AR T A L E RN AR C 3 ME— L. B
WO 2 AR
22 HEAEEFRYEFEEMEEMNEZEMN
A

B1~24F CH X HEMEZMERNT AMB
W (P<<0.05), 5/ 3~5 FEBIP RKTF AMCHi(P<

0.05) (K 2) . BB AH X% 8 AT 22 il 47 FR 4% A0
BT N SR 2.3 4E 4 TREZ 30 %, F BN

5 2.3 Fl 4 ARSI R &2 40% .30 % 1 20 % . BT .
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AT IR R A S R BT R G R M (A AR
S (P<<0. 01) (3R 3) » 82 Wi K/ LI ¥ 20 4 FR > .
PR30 o AT FR OV B AR B0 5 Wi R T R X 4 R B
T %f K o %85 JBE 1) 2 Wi R T B L
2.3 FKEMBEEEFRNETEEYEN T

55 1~5 A 3 A1) R A5 B 45 0 AR RRE G
A3 R T 2 A A TR A ORI RS R AOR L R R A

B
n

E/
w

N

R EY) B 5N . 55 2 AF 24 A TR ROR B b L2
R4t Xof ) e 2GR B KB B 3 A R P A B K EL
S XS AR S 3 AR OR LB 4~ 5 AERIZLT [ (P<<
0.05), 3 Fifr 5 B B A Xof A= 4y 4k B 4 R AEE < 349 A5 I
IR (P<C0. 05) , SAHXS A= ¥ 5 B 4E T B . BT A AR 4R
BEL I o) I 8 5 5 46 % A o RAR X AR ) i 3 OR B
R ZFEEBERRZ R R BREAIRGR D,

R4 HEAMEEERTEFENEYE

Table 4 The effect of aspects and growth years on turfgrass biomass

- AixF A /(g m™?) AR R/ Y
; s LA 7 X X I LR B
AR EEFE e BAE BE FEEE S . o
B R BEE R
W A 15.70+ 8. 85+ 3.73=+ 28.28+ 49. 07+ 27.65+ 11. 66+ 88. 38+
A 2. 12" 0. 85% 0.13% 3. 62 12. 344 3. 2840 1. 224 15. 7240
B 16. 05+ 6.05+ 3.99+ 26. 09+ 55.39+ 20. 86+ 13.76+ 89. 974+
2,35 0. 36" 0. 74" 4,18 9, 98M 6. 127 2.05M 18. 28!
c 19.61+ 19. 424+ 5.30=+ 44. 33+ 42. 62+ 42,214+ 11.53+ 96. 37+
0.58M™ 3.71% 1. 358 5.27¢% 13. 224 9, 354 2. 124 24, 524
Wt A 69. 56+ 27.12+ 9.42+ 106. 11+ 31. 05+ 12. 11+ 4,21+ 47.37+
9. 365 6. 6647 1,114 8. 81 6.575% 1.09% 1.12% 8. 735
B 94,16+ 19. 34+ 7.024+ 120. 53+ 25,59+ 5.25+ 1.914 32,75+
8. 6413;: 5 36/\0 O 28/\c 6 75]’;@ 5 511§I) 1 21]§c O 3513(‘ 7 061§c
N 70.13+ 35. 714+ 13.91+ 119. 75+ 26. 36+ 13.43+ 5.234+ 45. 02+
5.27% 10. 244 4. 554 4. 528 6. 87% 3. 645 2.03% 12. 16"
Wl A 70. 77+ 7.43+ 3.09+ 81.31+ 22,47+ 2.36+ 0.98+ 25.81+
9. 66 1. 025 1.32% 5. 06 5. 528 0.56% 0.12% 6. 77
B 133. 96+ 17. 26+ 1.48+ 142. 70+ 27.73+ 1.50+ 0.31+ 29. 54+
24 24./\;1 2 51&1 0 85]’,c 8 79.’\a 7 521§I) O 32(‘0 O 08(‘0 7 91(‘|\
c 116. 27+ 11. 85+ 6.25+ 134. 38+ 32.12+ 3.27+ 1.73+ 37.12=+
32,184 3. 178 2.28% 11. 244 4,275 0.81¢ 0.55% 5.61¢
WA A 23.13+ 0.75+ 0.19+ 24,08+ 7.51+ 0.25+ 0.06=+ 7.82+
6.32% 0.12™ 0. 06 3.07™ 2.08% 0. 05" 0. 02" 2.11"
B 30. 51+ 0.50+ 0.07=+ 31. 08+ 5.79+ 0.09+ 0.01+ 5.89+
4. 55 0.09" 0.02% 4,11 3,17 0.02" 0.00" 3.16™
R 22.07=+ 2.18+ 0.14+ 14,39+ 3.67+ 0.66+ 0.04=+ 4,37+
2.24% 0. 14™ 0.35% 1.35" 1.21% 0.21™ 0.06™ 1.48"
W5 A 5.12+ 0.00=+ 0.06=+ 5.18=+ 1.64+ 0.00=+ 0.02=+ 1.66+
A 1. 62% 0. 00 0.29% 0. 83 0.61™ 0.00™ 0.03% 0. 645
B 11. 66+ 0.00+ 0.00=+ 11. 66+ 1.96+ 0.00+ 0.00=+ 1.96+
5.11% 0.00% 0. 00" 1. 065 0.22™ 0. 00" 0. 00 0. 22"
c 7.05+ 0.89+ 0.00=+ 7.94+ 2.08=+ 0.26+ 0.00=+ 2,34+
’ 3.65™ 0. 28" 0. 00" 1. 77% 0.38™ 0. 05% 0. 00" 0. 63
I8 1) 0 A PR OGE B2 6 A A R S R, C SRR WAXT YR RKT A MBI (P<<0.05), B
Yo 1 AR e Xt AE W s 5 K F A Fi B 3 (P<C0. 05) Yoo 2~5 AR R SR P IS 2 AR AP AR R B A X R

(RDVE I~5 FREPARME 1.2.4.5 FF 244

WIERT A I C 3 (P<<0.05) . 3 [ 8] 2o 40 Xt A= )
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BEAEFRAS [W] 0 22 5 B 25, 1 ~5 AE AR A R 2 ~5
AR AR A X A )i C R T A FI B B (P<<
0.05),

T3 2553 41 23 W1 35 ) L R A R RN 3 VR R 4 Xof
A X AR Py 6 24 At 35 5 ) (P<<0. 01) (3R 5) , 52 )
AN 24 o 4 R > 3 1) = EL A . A A A BR ) & X6 A
HEOAS Ay 5 W X O 22 4 A B A2 B > R LR > 1
FIF o IR A0 A S R > AR R R
> LR O AR O 2R ) O R AR > 24

HERER>EER,

O 5 EOBE 2020 4R 47
2.4 WRMEEFEFRMNETFEREKRERKNEZIG
2.4.1 FHAMHET Y AR AEFRXF 3 PR RL

BARRAE YR AR (K 6), 55 1~3 4F 3 P bERi iy
FABR A ) i TR AR I AR AR A~5 A B R
(P<20.05). 55 14F C Yl 3¢ 30 F 2 45 28 P27 ik
AR R KT AR B (P<0. 05), B POR A4
YiImAaER R E R E LT, B 2EEEE 2FA R
2 BRI FOh AR R AR W) = o g n T 4.11.2. 38
F 4. 23 £%5 .55 3 AR LU 2 4F 3 i M 3. 72,2, 59 N
L30f5 . B R EFHHAEYRIEZERTAMC

x5 ENEAYENNEFAESHR

Table 5§ Two-factor variance analysis on turfgrass biomass
oo %of A ) AE XA )
A BEF  ZEEMEN SHEAE B RS S e i
ZH AR
BabE F 68. 554 85. 184 92.635 78.183 98. 633 112. 34 96. 114 88. 562
P <0.001 <<0. 001 <<0. 001 <<0. 001 <<0. 001 <<0. 001 <<0. 001 <<0. 001
| F 60. 281 63.127 86. 531 67.322 64.182 73.357 76. 524 72.843
P <0.001 <0.001 <0.001 <<0. 001 <C0. 001 <0.001 <0.001 <<0. 001
Ymm  F 24,623 22.322 19. 353 25. 147 18. 697 22. 662 25. 187 15. 622
P <0.001 <<0. 001 <0.001 <0.001 <0.001 <<0. 001 <<0. 001 <<0. 001
HAER F 6.582 9.323 8. 624 6.612 13.517 17. 624 21.322 12.373
P <0.001 <0.001 <0.001 <C0. 001 <0. 001 0. 007 <0.001 <0. 001
x6 WENBEERMNEFESKEYESREILHZMN
Table 6 The effect of aspects and growth years on turfgrass biomass and root shoot ratio
SR R W — Eﬁffﬁklfc%%f _ _ — *Eﬁ’tt _ _ _
[SEEE S AR RET T LR SRS EZCN <P R T RAR
14 A 0.3840. 04" 0.3540.12% 0.2140.02> 0.4140. 042 0.3240.07 0.4840.03%
B 0.4240.11%"  0,2740.07%  0.2340. 10™ 0.4740.02%  0.33£0.02™  0.5140.04™
C 0.4440. 035 0.6240. 22" 0.2240. 02" 0.38+0.03%  0.27+0.03*  0.4340.02™
2 4F A 1.92+0. 02" 1.2240.11¢ 0.8540.13"% 0.3740.04™ 0.2140.01" 0.4440.03"
B 2.3540.11™ 1.194+0. 02 0.6940. 04" 0.40+0. 05" 0.2640.02% 0.50740. 04"
C 1.83+0. 05 1.68+0. 05 1.25+0. 25 0.3340.03" 0.2140.09™ 0.3220.06™
5 3 4F A 5.27+0. 21 1.63£0.01"  0.932£0.31* 0.22+0.05™  0.2140.03"™ 0.47+0.05"
B 7.3440. 30% 1.6740.16  0.724+0. 38" 0.2640.01™ 0.2240. 02" 0.5240. 05
C 6.3540.24"  4,98+0.42%  1,9840. 33" 0.2340.04™  0.21+0.02"  0.4240.03%
o 4 4 A 4.3440.13% 1.4640.61™  0.8640. 22" 0.3140.02%  0.162£0.02  0.5140.02%
B 4.3141.26% 1.1840. 06 0.5340. 12% 0.31+0.03“ 0.1840.01%  0.5240.01%
C 5.3941. 31 3.6940. 34™ 1.81+0. 62 0.3140.05%  0.162£0.06  0.4840.06
%5 4 A 2.0340.02% — 0.5340. 08 0.3940.07% — 0.6240. 06"
B 3.6240.04 - 0.41+0.05™ - -
C 4.6740.09% 1.7740. 31™ 0.38+0.05"™  0.2240.05" —
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Wi, C o AT B N R B BOR bk AR R B
FERT A M BYL(P<<0.05), 4 4 4F 3 Fh i EP 5 BARE
AR B E TR (P<<0.05), 30 C Y&k, B Ik &
55 5 4F 3 b R PP B bR AR ) W E PR AR (P <
0.05), ZAEA BAEBAL C YA A7 8 5 AR A
WA,

FEAH 2~4 4F 3 B b S P AR AR ) R R
T b LR SR /N L B 3 AR R O P SRR AR ) o R B M
BRI 10 £ . Bl mn AR AR BR R % HLAE T 3 Fh B BT
PR A )t B A B 3 S I (P<20. 01) (R 7)) L 3 )
Xt B AR A ) 1) S W) RS /N I Ay R R > 2 A AR
KSR ARR M EAE N L3 > B AR Bk
B> B R OR
2.4.2 ARAEYE Bl R H AL AR BR XT3 il R B R e
FEA R (3R 6) 0 1~4 4% B Y 3 Rt BF B AR ) (14 AL ek

N

FERT AR CHL1~2 4 CH & FEFHRE IR T A
B 3~5 F LR EZERHE LAE ARBHFERER
AREILR T C Y 2~4 SF LR FZ R, I ~44F A
PR AR HE R T C ¥ mFE PR TR 1
~4 AEB IR (P<C0. 05) s 244 B2 A AR 2~
3 AR SR/ AH/NTER 1 AETI R T4 4 4F (P<<0.05);
R AR MRS H S 2 4F R R 3 ~4 AR (P<
0.05), % 5 4 3 FpRL PP e % B A AR AR 6 EE S B0K
A 1~5 4E R 2 A A BOMRL M LR
P M TEE e AR ST Rl 22, 34 %6 ~47. 06% ,16. 24 % ~
33.17% 1 42, 24 % ~62. 11 % , B Hl B8R AR & 1 5%
R FFIRZ B A R AR, Ym 4R F1 8
PEXT 3 For B B B AR JeE bE 49 A 2 25 5% i (P <<0. 01)
(R 7 I 1) F2 ) oy 8 550 << 22 A A PR R <SR 2
NGRS A PSTE S el B R N A o S

xT ENEYERKEVESRELLHNEAFHFESN

Table 7 Two-factor variance analysis on single plant biomass and root shoot ratio

5 52 B A ) . 2 e
[SEEE B RER Bt R AR e DA B A Fh FLBOR
pep gL} F 48.548 36. 682 32.652 18. 257 14. 652 9.355
P <0. 001 <0.001 <<0. 001 <£0. 001 <0.001 <<0. 001
AT A B ] F 34. 662 21.628 17.583 14,312 11.718 6.516
P <0. 001 <0. 001 <0. 001 <0. 001 <0. 001 <0. 001
i 1 [i1] F 4.315 7.915 9. 365 7.224 4.623 5.675
P <0. 001 <<0.001 <0. 001 <0. 001 <0. 001 <0. 001
HAE ] F 26. 418 15. 311 15.084 4. 463 3.311 5.114
P <0. 001 <0.001 <0. 001 <<0. 001 0. 007 <£0. 001
3 it T A I A (R TR A RS2 BH L R A L BN S L

BB ) R A A 1Y) 32 06 T 1) L O B iR B K ol
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Effects of slope aspect and growth years on the
important value and relative yield of three

cold season turfgrasses

MA Yong'?,ZENG Xiao-lin*,LIU Jin-ping', WANG Da-wei', YANG Xiao-qin'
(1. School of Life Sciences ,China West Normal University , Nanchong 637009,China;2. Logistics
Department ,China West Normal University , Nanchong 637009 ,China)

Abstract: The mixed-sown turf with 3 cold season turfgrasses (Festuca arundinacea, Lolium perenne and
Poa pratensis,1:1:1,3 g/cm?) located on the three slope aspects (A,semi-shading slope EN 40°;B,sunny slope
WS33°;C,shady slope WN 29 °) in purple soil in hilly area was selected to measure the community composition,
relative density,important value,relative yield in 1 to 5 years after sowing. The results showed that 1) The slope
aspect and growth year affected community composition of turf and proportion of 3 turfgrasses (P<C0.05). The
slope aspect affected the species and quantity of invasive weeds,and the growth year determined the rate of turf
degradation. The community composition of slope B was higher than that of slope A and slope C,and the propor-
tion of 3 turfgrasses decreased year by year. 2) The slope aspect and growth year affected the relative density
and important value of turfgrasses (P<C0. 05) ,the relative density and important value decreased by about 60 %
and 70% within 2 to 3 years, respectively. In 1 to 2 years, the relative density and important value of slope C
were greater than that of slope A and slope B (P<C0.05). In 3rd to 5th years,the relative density and important
value of slope B was greater than that of slope A and slope C (P<C0. 05). 3) Slope aspect and growth year af-
fected the absolute and relative yield of turfgrasses (P<C0. 05). The influence degree of growth year on absolute
and relative yield was L. perenne >P. pratensis> F. arundinacea,and it was P. pratensis > L. perenne > F.
arundinacea for the slope aspect on relative yield. The relative yield all decreased year by year (P<C0.05).1In 2
nd to 5 th years,the absolute yield of F. arundinacea on slope B was higher than that on slope A and slope C,

and the relative yield of L. perenne and P. pratensis on slope C was higher than that on slope A and B (P<C
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0.05).4) The slope aspect and growth year affected the biomass of single turfgrass (P<C0. 05). The biomass of
3 turfgrasses increased in 2nd and 3rd years, and decreased in 4th and 5th years (P<C0. 05). In 2 nd and 3rd
years,the single plant biomass of tall fescue in slope B was higher than that in slope A and C, while those of
ryegrass and bluegrass in slope C were higher than those in slope A and B (P<C0. 05). In 4th year,the biomass
of 3 turfgrasses in slope C all reached the highest and that of slope B was the lowest. 5) The slope aspect and
growth year affected the root-shoot ratio of turfgrasses (P<C0. 05). The influence degree of slope aspect on root-
shoot ratio was F. arundinacea < L. perenne <_ P. pratensis,and it was F.arundinacea > P. pratensis > L.
perenne for growth year. The root-shoot ratio of 3 turfgrasses in slope B was higher than that on slope A and C.
In conclusion, the slope aspect mainly affected community composition and dominant species,and the growth
year mainly affected the biomass. The combination of slope direction and year reduced the important value, rela-
tive density,relative yield and growth of turfgrass,which lead to serious turf degradation.

Key words: slope aspect;growth year;turf;important value;root-shoot ratio
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Analysis on spatial-temporal variation of habitat
quality in China based on land use change

YANG Jie, ZHANG De-gang,CHEN Jian-gang

(College of Grassland Science ,Gansu Agricultural University/Key Laboratory for Grassland Ecosystem
of Ministry of Education/Pratacultural Engineering Laboratory of Gansu Province/Sino- U. S.

Centers for Grazing Land Ecosystem Sustainability ,Lanzhou 730070 ,China)

Abstract: It is of great significance for the ecological environmental protection and sustainable development
by assessing the habitat quality changes caused by land use and revealing the impact from human activities on
the ecological environment. This study analyzed the characteristics of the spatial-temporal variation of habitat
quality and the evolution of key point in China in 2000,2005,2010 and 2018 based on the current land use data
by applying the InVEST model, the kernel density estimation method and the standard deviation ellipse. The re-
sults showed that 1) The overall spatial pattern of habitat quality in China from 2000 to 2018 was relatively sta-
ble,and the habitat quality in urban-rural junction area reduced most severely;2) In study period, the habitat
quality changes experienced the stage of active-relatively cool-active,and the active area shifted from the south-
east coast to the inland. The Yangtze River Basin became a new active area of habitat quality changes,reflecting
the difference in the degree of human impact on the natural environment in different periods;3) The core point of
habitat quality changes from 2000 to 2018 experienced a repeated process of first to the southeast and then to the
northwest. The main direction of change was northwest-southeast.

Key words: habitat quality;spatial-temporal variation; InVEST model; China



