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Eval uation o soil quality during vegetation restoration
in the Ziwuling Area o L oess Pateau

L Chunhua'' 2, Zheng Fenli®'?
(1. Cllege of Resources and Environmental Sciences, Northwest A & F Universty ; 2. Sate Key Laboratory of il Eroson and
Dryland Farming on Loess Rateau: 712100, Yanding, Shaanxi , China)

Abgract Taking research stes located a sunny hilldopes of natural vegetation regtoration with different age
(1- 140 @) inthe Zwuling Area of Loess Fateau as a case sudy , sdlecting sendtive indicators from 16 il
physcd , chemica and biologica attributes of topil (0 - 20 cm) through corrdlation analyss, the paper
asseesed il qudity index (1g) during vegetation redoration in the Ziwuling Area through gtatistic andlyss
method and principa conmponent analyss. Results indicated that , during vegetation natural successon in the
Ziwuling Area, il tota porosty , mean weight diameter (MWD) , organic matter , available P, invertase
activity , akaline phogphatase activity , fung , and microbid biomass were slected as il quality assessment
indicators. il quality index increased with vegetation redoration during over 140 years. |g shifted from
0. 1559 to 0. 850 9 during nore than 140 years natural vegetation successon , and Igowas 4.2 - 27.5 times
greater than thet on bare and fallow land. Based on |, change trend , evolution processof g, could be divided
into 3 dages, that were, Ig increased repidly at the beginning of vegetation redoration (1 - 20 @) ; I
increased fluctuant in the mid-term of vegetation redoration (20 - 40 @) ; | increased deadily in the later
period of vegetation redoration (40 - 140 a) . For different vegetative types during vegetation regoration , s
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followed the order : foregt land > shrub land > grasdand.

Key words il qudity; indicator sysem; principa component analyss; il quality index; Ziwuling Area
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Tab.1 Change d il qudity indices during vegetation redoration
/a
1 5 10 20 20 40 50 140
o 31.40 23.71 18.55 2.17 23.05 18.90 24.08 23.43 31.10
° (1.27) (0.70) (0.22) (0.29) (0.51) (1.36) (0.97) (1. 00) (1.0
>0.25mm 51.36 50. 44 64.30 68.52 72.45 72.54 71.76 74.70 50.97
| % (5. 45) (1.97) (5.33) (1.72) (2.32) (8.91) (6.15) (5.95) (3.18)
MWD/ 2.69 2.19 3.09 3.46 4.86 3.01 4.79 4.92 2.76
(0.75) (0.36) (0. 60) (0.41) (0.75) (1.09) (0.16) (1.43) (0.23)
Lo 51.71 50.38 53.86 59.71 55. 40 64.50 54.31 59.21 63.26
(0.37) (1.3 (2.95) (2.31) (1.73) (8.60) (5.54) (2.50) (4. 48)
o 40.63 48.45 24.72 48.92 49.27 48.46 45.43 50.98 55. 52
? (0. 26) (0.62) (1.30) (1.50) (1.53) (2.78) (1.64) (0.48) (0.69)
L@ kg 6.25 7.80 9.60 17.10 16.50 23.20 10.70 14.80 40.00
g9 (0.14)  (0.0n  (02) (021 (0.4  (0.28)  (0.07)  (0.07)  (L17)
(@ kgD 0.54 0.59 0.69 1.10 114 1.50 0.81 1.00 2.16
g4 (0.00) (0.00) (0.01) (0.01) (0.00) (0.01) (0.01) (0.09) (0.0
kgD 118 1.36 2.00 104 2.34 3.08 0.86 1.66 4.13
g9 (0.12  (0.100 (028  (0.30)  (0.35)  (0.400  (0.28)  (0.10)  (0.14)
kb 58.13 18229  127.29  167.50  186.88  315.00 127.50  165.00 36125
(n-kg"~h") 1.60 (0.00) (1.05) (1.05) (3.13) (7.19) (3.19) (2.09) (0. 60)
) kg0 64.77 .22 20.94  166.20 221.82  250.30  161.80  152.95  219.33
mg-kg (5.00) (3.27) (230)  (15.11) (1822 (20.28) (17.70)  (9.39)  (16.75)
ok b 47.68 64.23 58.50 93.50 91.59  141.96  83.55 9L42  158.3
(mgkg™™"D 06y (o) 43 @ 07 (3 Lo (23 (114
RS 15.26 15.74 15.82 16.32 16.74 16.63 16.68 16.14 18.68
9 (0.12) (0.20) (0.03) (0.21) (0.15) (0.29) (0.19) (0.27) (0.03)
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/10 8.84 13.03 14.89 8.62 11. 67 12.89 12.33 9.48 16.76
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Tab.2 CQorrdation metrix (r-vaues) between il qudity factors
>0.25mm
MAD
1000 -05%4 -0.349 -01195 00867 01282 00678 0040 -00862 -02470 -0.2409 04765 03915 -0.0475 -0.2466 -0.1188
>0.25m .

1000 09195 0433 0109 0268 0218 0007 017836 06020 0517 -0.182 0005 -0252 02073 -0.169

MAD 1000 019%9 00889 00817 01097 -0.088 -0.002 0406 0.301-0122 0062 -0326 0139 -0.206
10000 04763 0845 0887 0693"° 0845 0828 0.9477 0.3%63 0406 01619 02467 01532

10000 702" 0683 06015 0626 049227 04285 07176° 0597 03769 08028 0.4785

10000 09%15" 08569 0952 0867 08124 07648° 07277 0582 04528 05089

1000 08577 0859 0800 08107 0.7065° 06871° 04693 0.3%41 0.448

1000 0858 0745 06735 06175 0585 0681° 0465 06633

1000 0895 0.897 0555 0505 0571 0587 0525

1000 09%347 0322 0349 02456 03414 0204

1000 0309 04531 0241 0391 0203

10000 085" 06026 0421 0584

1000 0682 0417 06135
1000 0525 0910

1000  0.6581

1.000

0.01

0.05
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0.6581, 3 ,
, 16 8 ,
, [22]
MWD Q(Xi) = (Xij - Ximin) / ( Ximex = Ximin) (1)
1Q(Xi) » Xij
2.2 ; Ximax Ximin [
2.2.1 3
0 1
3
Tab.3 Vduesd il qudity factors and their membership function va ues during vegetetion redoration
la
X1 Xa X3 X4 Xs Xs X7 Xg
A 51.710 2.690 6.3 1.180 58. 130 47.680 5.189 8. 836
B 0. 000 0.183 0. 000 0.058 0.000 0.000 0.039 0.027
A 52.383 2.188 7.8 1. 360 182. 290 64. 230 3.095 13.034
! B 0.053 0. 000 0. 046 0. 090 0.410 0.150 0. 000 0.542
A 53.858 3.091 9.6 2.000 127.29 58. 500 6. 982 14. 889
° B 0.168 0.330 0.099 0. 206 0.228 0.098 0.073 0.770
A 59.713 3.455 17.1 1.040 167. 500 93. 500 5.611 8.623
10 B 0.626 0. 464 0.321 0.032 0.361 0.414 0.047 0. 000
A 55. 398 4.863 16.5 2.340 186. 880 91. 590 5. 940 11. 667
20 B 0.288 0.979 0.304 0. 267 0.425 0.397 0.053 0.374
A 64. 504 3.911 23.2 3.080 315.00 141. 960 14. 492 12. 888
® B 1. 000 0. 630 0.502 0.401 0.847 0.852 0.213 0.524
A 54. 306 4.794 10.7 0. 860 127. 500 83. 550 34.331 12.334
© B 0.203 0.954 0.132 0. 000 0.229 0.324 0.583 0. 456
A 59. 206 4.921 14.8 1. 660 165. 00 91. 420 5.292 9.481
%0 B 0. 586 1.000 0.253 0.144 0.353 0.39%5 0.041 0.106
A 63. 260 2.760 40.0 6. 400 361. 250 158. 360 56. 642 16. 763
10 B 0.903 0. 209 1. 000 1. 000 1.000 1.000 1.000 1.000
A s 1:B: X1 Xg MWD
, , MWD 0.903 0.209,
0 1,
3 ,

0 140 a , )
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MWD
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4
Tab.4 Cepacity , weight , egenva ues and percentages of PCA
1 2 3
X1 0.3562 0.1346 0.3768 0.1671 -0.3493 0.1533
Xo -0.023 0.0077 0.7182 0.3185 0.6079 0.2667
X3 0.4202 0.1588 0.066 8 0.0296 -0.0758 0.0332
Xa 0.4029 0.1523 -0.1847 0.0819 -0.0052 0.0023
Xs 0.4104 0.1551 0.0448 0.0199 -0.2123 0.0932
Xs 0.4106 0.1552 0.2358 0.1046 - 0.0935 0.0410
X7 0.3375 0.1275 -0.1570 0.0696 0.5443 0.2389
Xg 0.2880 0.1088 - 0.4706 0.2087 0.3906 0.1714
5.36563 1.3924 0.6786
! % 67.066 2 17. 4052 8.4827
! % 67.066 2 84.4714 92.9541
‘FL o Fs ) 3
1 2 3 : 1 ,
F1=0.3562X; - 0.0203X, +0. 420 2 X3 + , MWD
0.4029X4+0.4104Xs +0.410 6 X +
0.3375X7 +0.288 0Xs
F,=0.376 8X; +0. 718 2 X, + 0. 066 8 X3 -
2.2.3 (23]
0.1847X4+0.0448Xs +0. 2358 X¢ -
0.157 0X7 - 0.470 6 Xg ’
F3= - 0.3493X; +0.607 9%, - 0.0758X5 - o ’
0.0052X, - 0.2123Xs5- 0.0935Xg + ]
0. 544 3X7 +0. 390 6Xs lg = Z kj[ Z WiQ(Xi)J €
'n , 8:m
F=0.671F, +0.174F, +0. 085 F; 3;k
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