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Assessment of Soil Fertility in Different Aged Larix

principis—rupprechtii Plantation
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(1. College of Life Sciences Northwest Agriculture and Forest University Yangling Shaanxi 712100 China;
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Abstract: The level of soil fertility of different aged(5 — 10 — and 20 — year — old) Larix principis — ruppre—
chtii plantation was assessed by using the method of principal component analysis Norm value and membership
function of fuzzy mathematic. The study found that the minimum data set of soil assessment comprises organic car—
bon total nitrogen nitrate nitrogen ammonium nitrogen available phosphorus available potassium acid phos—
phatase urease and invertase. The value of available phosphorus was the smallest the number was 0. 14 and the
ammonium nitrogen and urease took the second place the number was 0. 26. On the contrary the membership val—
ue of available potassium and sucrose were maximal reach to 0.75 and 0. 74 respectively; In different aged Larix
principis — rupprechtii plantation the value of soil comprehensive quality index fall in between 0. 43 and 0. 57. Soil
fertility showed a declining trend with age the sequence is 5a > 10a >20a; The consumption rate of phosphorus
was more quickly than that of nitrogen the rate was 9.94% and 1. 11% respectively so the restriction of phos—
phorus on the growth of Larix principis-rupprechiii will increasingly prominent.

Key words: Larix principis-rupprechtii; plantation; soil fertility assessment; principal component analysis

( PCA) ; membership function
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Tab. 1  General characteristic of the sampling plots
/a /( +hm™2) /(°) /m /m /em
5 3050 20 ~25 1680 ~ 1700 4.8 14. 46
10 2780 20 ~25 1650 ~1 690 8.6 22.32
20 2500 10 ~15 1620 ~1 700 10.2 36. 40
1.2 N AA, ;
2012—2014 7 0.5 mol/L. NaHCO,
o : 1 mol/L
“s” 5 0 ~20 cm ;pH 1 mol/L KCI DELTA -320pH
60 19
18 o 2) :
1.3 lg 0.1 mol/L KMnO,
1) ( mL/(g *20min)) ; 24 h

HCIO, - H,S0,

(mg/(g*24h));
lg

lg
24 h



(mg/(g*24h)) ; 2h 0.95 g/kg 0.49 g/kg.
lg (mg/(g+2h)) *. N
1.4 T(2);
Excel 2013 SPSS17.0 N S N 3.06.
N N 25.48.5.69.121. 11 mg/kg; pH 6. 35
Excel 2013 o ; 2.81 mL/(g * 20
min) . 0.25 mg/(g=*2h) .
2 0.33 mg/( g * 24 h) . 51.55
2.1 N mg/(g*24h), pH
14.43 g/kg o
2
Tab. 2 Statistical eigenvalues of soil indices
/ /
ool e e gl e
(gekg™") (mg*kg™') " (;I(l)Lmij’l) (ngh,gl) (mgeg ' <24h7")
10.15 0.75 0.40 1.84 0. 30 2.29 83.00 5.93 1. 10 0.12 0. 14 19. 82
23.46 1.21 0.60 5.90 49. 88 7.53 153.84  6.75 4. 88 0.37 0. 46 70.93
14.43 0.95 0.49 3.06 25.48 5.69 121. 11 6. 35 2.81 0.25 0.33 51.55
4.40 0.12 0.06 1.32 19. 19 1.58 23.17 0.25 1. 68 0.08 0.10 15.48
/% 30.47 13.02 11.22 43.19 75.32 27.86 19.13 3.97 59.93 32.55 30. 00 30.03
2.2 N N N N N
XX Xy Xy X X Xo s X Xon X o~ X2 X
) ( 3): =1
( MDS) . 4 4
( PCA) o 87.38% >85.00% o
2 =
1 =0.5 o
2 MDS : Norm
Norm  10%
MDS N N N N
Norm 3 o Norm (r>0.5)
MDS
MDS * . 3 .pH.
o Norm : pH. >
T ( 4) pH  Norm 4
Ni= o/ 2 (U * A0 (D 2072 Nom 10% 1.864 8
Ny L =1 k Norm <1.8648 Norm
U, k 1.754 . 1
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PCA 12 N ;2
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; Norm N
Norm 10% ( 1.714) <10 % 2“ pH
2 3.97% <10%  pH o
2 . 12
;3 2 MDS : . . . .
MDS; 4 . . . . o
3 N Norm

Tab. 3 Soil properties of factor pattern common factor variance and Norm values

Norm

PC-1 PC-2 PC -3 PC -4
(Xy) 0.827 0. 481 -0.196 -0.097 0.963 2.033
pH( X;) 0. 899 -0.245 -0.225 -0.104 0.931 2.072
(X3) 0. 908 0.161 -0.025 -0.273 0.925 2.061
(Xy) 0.724 -0.186 -0.392 -0.373 0.789 754
(Xs) 0. 565 -0.528 0.376 -0.322 0. 836 . 865
(Xe) 1 0.793 -0.429 0.288 0. 144 0.917 . 948
(X7) 2 0.234 0.945 0.076 -0.051 0.957 . 905
(Xg) 2 0. 659 0. 629 -0.078 0.220 0.967 .709
(X) 2 0. 563 -0.579 0. 304 0. 336 0. 858 . 680
(X)) 3 0. 382 0. 596 0. 606 0.298 0.957 . 545
(Xy) 3 0.179 -0.114 -0.671 0.543 0.789 .084
(X1) 4 0.422 -0.253 -0.033 0.539 0.534 . 157

4.949 2.955 1.385 1.197

1% 41.242 24. 628 11.539 9.972

1% 41.242 65. 870 77. 409 87.381

4 Person

Tab. 4 Pearsons correlation coefficient of the indices involved in soil quality assessment

X, X, X, X, Xg X0
X 1

X, 0.683* 1

X, 0.876** 0.824** 1

Xy 0.589* 0.781** 0.

X; 0.135 0.575** 0. 0. 465

Xs 0. 388 0.7117% 0. 0. 459 0.722** 1

X; 0.625** —0.068 0. 0.002  -0.295 -0.175 1

Xy 0.868**  0.415 0. 0.294  -0.074 0.249 0.786** 1

Xy 0.116 0.504 0. 0.275 0.554"  0.907™* -0.366 0. 004

X 0. 424 0. 037 0. -0. 147 0. 064 0.239 0.693*  0.669**

X, 0. 144 0.247 0. 0.164  -0.145 0.150  -0.072 0.208

X 0. 180 0. 439 0. 0. 245 0.158 0.341  -0.270 0.223 0. 161

2.3



0.1 x <x,
4 S(x) ={0.9(x —x,)/(x, —x,) +0. 1 x, <x <x,
° 4 1 1.0 x=u,
F, =0.372 X, +0.404 X, +0.408 X, +0.325 X, + (2)
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Tab.5 Values of turning point in membership function

/(mg+g™' +2h7")

(g+kg™") (mg*kg™) (mgeg™'+24h7")
X, 6 0.5 7 0.5 3 50 0.16 6 0.10
X, 30 1.5 103 29.0 15 150 1.10 69 0.54
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Fig.1 Radar plot of average membership degree of each factor
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