H 5243 Chinese Journal of Ecology 2014,33(6) ;1487-1491

BltELtERXARAIE#Y TERERFM’

FmAT EFEH

("B R R FF R, B KA 0308015 ° oL F g R LA SRFEER TS, KR 030002)

B OE NLELMasEARRRAMNT hKE, BB LENIRA R ALRE . EFALR
B AN AR A A ER T A 8 TR W LA oy I 71 AP 4847, R A £
AR A A B 3 AR L 5 B & ( Caragana korshinskii ) | 7 B ( Hippophae rhamnoides) | 3 42
( Pinus tabuliformis) 71 8 7& ( Medicago sativa )6 Ff 7 B 1 # & 14 T £ 3% it 8 AT 4% &7 1,
FEREN 8 TR T AN AN EF S EFMILRETF 3 AAETF 445,
DR AT EE 4 AT R EEANTE F AR EFHE TR, RE B, 03
AATHMLERMETFHS TR, MR LENI ARETFHL T REAF; HE A
A DR AL TR R M 3 R E 2R 38 B Al 0.596 .0, 584.0..495 0. 481 ,0. 305 fu
0.194, WHAEE A DRI h4 AT B RRALERERE, AP EHE M
M h B ER R, REN M LERA,

KR LERE; ATHEY; Taoo; BELERK

HESES SI1S7 XEIRIREE A XEHRS  1000-4890(2014)6-1487-05

Effects of artificial vegetation types on soil quality in loess hilly area in Northern Shanxi
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Abstract.: Based on the runoff plots located in Yanggao County, Shanxi Province, the effects of
different vegetation types, including bare land, wasteland, Caragana korshinskii, Hippophae rh-
amnoides , Pinus tabuliformis and Medicago sativa, on soil quality in loess hilly area in North
Shanxi Province were assessed by principal component analysis. The results showed that eight soil
physicochemical indicators ( soil texture, porosity, capillary porosity, organic matter, total nitro-
gen, alkali-hydrolysis nitrogen, available phosphorus and available potassium) could be repre-
sented by three common types of soil quality factors, which were organic matter factor, soil tex-
ture factor and pore factor. The scores of both the organic matter factor and pore factor under the
four artificial vegetation types were all higher than in the wasteland. Except for M. sativa, soil
texture factor scores under the artificial vegetation were also higher than in the wasteland. Scores
of all three common quality indicators in the bare land were the lowest. Soil integrated assessment
scores for M. sativa, C. korshinski, H. rhamnoides, P. tabuliformis, wasteland, and bare land
were 0.596, 0.584, 0.495, 0.481, 0.305, and 0. 194, respectively. This meant that the four
types of artificial vegetation could improve soil quality and M. sativa and C. korshinskii were
more effective than others. Bare land led to soil degradation.

Key words: soil quality; artificial vegetation; principal component analysis; loess hilly area.
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Table 1 Soil physical and chemical properties under different vegetations

Ei] HE HBALBREE  BEILRE  WEMERR APUR £ R AL B A
(g+em™) (%) (%) (%) (g-kg') (mg-kg') (mg-kg') (mg-kg') (mg-kg")
731 1.26 52.27 23.65 23.33 7.69 69.07 11.5 0.0 62.9
SicHs 1.32 50.37 18.67 25.33 7.48 70.08 22.2 1.4 70.3
HAE 1.26 52.30 23.70 24.77 9.04 82.49 18.9 0.0 62.9
Fr ok 1.26 52.28 22.89 26. 67 8.02 75.65 19.7 1.4 66.6
i 1.28 51.75 21.48 26.47 8.04 73.65 14.8 2.2 74.0
FiiE/A 1.31 50. 69 23.00 26.57 7.90 74.00 16.4 2.8 55.5
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Table 2 Membership function values of soil quality indica-
tors

BRIl B DM ABUR AR AR A A
B TLBRRE Mk
PR¥ 0.985 0.991 0.000 0.135 0.000 0.000 0.000 0.400
i 0.000 0.000 0.600 0.000 0.075 1.000 0.500 0.800
L 1.000 1.000 0.430 1.000 1.000 0.692 0.000 0.400
Frék 0.994 0.838 1.000 0.346 0.490 0.766 0.500 0.600
Wi 0.718 0.558 0.940 0.359 0.341 0.308 0.786 1.000
TS 0.164 0.860 0.970 0.269 0.367 0.458 1.000 0.000
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Table 3 Values of component capacity, weights of the soil
quality indexes

551 Fas 552 Fas 53 ES

fifiii  ACGE il AR fulrE RGE
AHHLB 0.375 0.249  -0.010 0.007  -0.060 0.031
Eot 0.405  0.269 0.062 0.043  -0.135 0.069
A 0.189  0.125  -0.123 0.087  -0.599 0.307
HR -0.063  0.042 0.528 0.372 0.161 0.083
A 0.039  0.026 0.041  0.029 0.133  0.068
AL 0.179  0.119  -0.010  0.007 0.395 0.203

TR 0.114  0.076 0.095 0.067 0.344 0.176
7Bty ity 0.142  0.094 0.550 0.388 0.124 0.064

T ETTHR (% ) 46.26 22.71 16.11
il 46.26 68.97 85.08
TR (%)
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Table 4 Scores of principal component and soil quality in-
tegrated assessment indexes under different vegetations

W e BR M& O Ul R
91 ERY 0.236 0.244 0.850 0.627 0.495 0.441
2 EMS 0.086  0.532 0.363  0.745  0.772  0.865
$3 EMA 0.405  0.446  0.746  0.775  0.566  0.504
SQI 0.194 0.305 0.596 0.584 0.495 0.481
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