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Abstract; [Objective] The objective of this study was to clarify kinetics characteristics of land soil en-
zyme affected by different fertilizing measures,and develop the reclamation fertilization system. [Method]
The field experiments with 6 fertilizing treatments (no fertilizer, fertilizer, compound fertilizer, compound
fertilizer+ bacterial manure,organic fertilizer,organic fertilizer+ bacterial manure) were conducted to study
the kinetics characteristics (K, sV .« and V,../K,,)of soil invertase,urease,and alkaline phosphatase in the
Changwu County,Shaanxi Province. [Result] Compared with the initial soil samples,chemical fertilizer re-
duced V.. of soil urease and V., and V,../K,, of phosphatase and compound fertilizer reduced V,../K,, of
urease. Compound fertilizer combined with bacterial manure reduced V., and V.,/K, of urease as well as
Vi and V,../K,, of phosphatase, while organic fertilizer combined with bacterial manure and organic fertil-
izer increased V. and V,../K, of invertase,urease and phosphatase. Correlation and principal component

analysis showed that V,, of invertase,K,, and V., of urease, V., of phosphatase were important factors for
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evaluation of soil fertility. [Conclusion) The research showed that single organic fertilizer or combined with

bacterial manure was a rational fertilization to improve fertility of the homestead land soil on Loess Plat-

cau.
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Table 1 Kinetic parameters of soil invertase with different fertilizations

) 2 s V inax W B H B (k) /R xR
W R b3 K./ WK,y R b R AR
Determination . B (mmol « - Reactive velocity Correlation
Treatment (mmol « L™1) _ _ h™! L.
stage L '«h1) parameter coefficient
o R
A 8. 81 0.122 0.014 0.008 0.634% "
Pre-reclaim
X HE CK 6.33 0.143 0.023 0.015 0.912**
BN Fertilizer 7.49 0.134 0.018 0.014 0.847"
i o Ao anic
APLE G Organic-inorganic 5.41 0.139 0.026 0.021 0.770% *
compound fertilizer
HERE  HHESIEEI
Post reclaim  Organic-inorganic compound 5.91 0.154 0.026 0.021 0.853* %
fertilizer and microbial manure
HHLIE Organic fertilizer 6.17 0.242 0.039 0.033 0.864"*
. - anic Tertili
A BB + W Organic fertilizer 7.41 0.268 0.036 0.033 0.822* *
and microbial manure
W HHEE n—2=14,r0.05=0.479,70.01 =0. 623, “ » » "FIRNMCHEM W (P<<0.01), F 3,4 A,
Note: Freedome n—2=14,r9.05=0.479,70.01 =0. 623. “ ¥ * "means very significant correlotion (P<C0.01). The same as table 3 and 4.
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Table 2 Correlation coefficients between kinetic parameters and chemical properties
1 B NS EERiIN ) £ L3 %A AR AL
Soil enzymes  Kinetic parameters  Organic matter Total N Total P Total N Available P Available K
. K, 0.331 0.277 0.402 0.634 0.230 0.274
HeiLm V max 0.964 " * 0.990* * 0.741 0. 880" 0.937"* 0.908"
Invertase
Vomax/ K 0.892* 0.942** 0.599 0. 69 0.923** 0.876*
K, 0.940* * 0.974* 0.623 0.783 0.963"* 0.914**
il V max 0.914 " * 0.960" * 0. 605 0. 860" * 0.987* * 0.910"
Urease
Vomax/ K —0.072 —0.008 0.072 0.433 0. 109 —0.013
K, 0.863* % 0.837* 0.412 0.861** 0.928** 0.909"
N
e e il Vimax 0.951** 0.970* * 0.599 0.877** 0.993** 0.929**
Phosphatase
Vinax/ Ko 0.820" * 0.887** 0.661 0.720 0.842"* 0.729
WeAME n—2=4,r0.05=0.811,r0.01=0. 917, * = "FIoR M B3 (P<C0.05) ., % » "FRI/RM XM B3 (P<<0.0D),
Note:Freedom n—2=4,r 05 =0. 811,70, 01 =0. 917. “ * "indicates significant correlation(P<C0. 05)and” * * ”indicates very significant cor-
relation (P<20.01).
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Table 3 Kinetic parameters of soil urease with different fertilizations
Sl 52 B ax i RE A% b / 1 N ;\
W 4t 50 K./ Vo) (/K ILRIEEEC [ XA
Determination . B (mmol « - Reactive velocity Correlation
Treatment (mmol « L™1) _ _ h™! L.
stage L '«h1) parameter coefficient
= E T
HE 3.17 0. 040 0.013 0.001 0.675%
Pre-reclaim
Xt CK 3.01 0.028 0. 009 0.011 0.655"
ALAE Fertilizer 2.08 0.037 0.018 0.012 0.798* %
g anieo anic
A SR Organicinorganic 3.63 0.044 0.012 0.011 0.638"
compound fertilizer
HERE  HHESIEHIE
Post reclaim  Organic-inorganic compound 3.58 0. 039 0.011 0.010 0.649**
fertilizer and microbial manure
FHHLIE Organic fertilizer 8.01 0.106 0.013 0.014 0.671**
] T anic fertiliz
AL+ A Organic fertilizer 7.52 0.092 0.012 0.013 0.617%

and microbial manure
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Table 4 Kinetic parameters of soil phosphatase with different fertilizations
W Vo LR B /h
W7 i K./ VoK, PSTRIEHEC /h A
Determination _ (mmol « _ Reactive velocity Correlation
Treatment (mmol « L™1) h™! .
stage L t«h D parameter coefficient
4R
A 0.59 0.032 0.055 0. 024 0.871%*
Pre-reclaim
X} CK 0. 60 0.029 0.048 0.023 0.836"
ALAE Fertilizer 0.70 0. 030 0.043 0.023 0.818**
1A A . .
APLEEIE Organic-inorganic 0.55 0.032 0.059 0.028 0.775
compound fertilizer
HBRIF  ANESE+HEIE
Post reclaim  Organic-inorganic compound 0.55 0.029 0.053 0.024 0.846* *
fertilizer and microbial manure
AHLIE Organic fertilizer 0.92 0.063 0.068 0.043 0.916* *
ABLIE + BB Organic fertilizer 0.79 0. 060 0.075 0. 042 0.972" *

and microbial manure
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Table 5 Principal component eigenvalues of the initial soil samples
i H Ttem %5 1 A% 1st principal component 2 2 F {43 2nd principal component
H:fiF{E Eigenvalues 11.40 2.05
J7 Z 5tk # /% Proportion of variance 76.00 13.68
23 Z 5k %/ % Proportion of cumulative variance 76.00 89. 68
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Table 6 Principal component eigenvectors of different factors of tested soils

M 5E 35 H Analysis items

5 1 FE 4> 1st principal component

5 2 E 4> 2nd principal component

A HLE Organic matter 0.2859 —0.034 2
2 A Total N 0.294 3 —0.030 6
48 Total P 0.202 3 0.103 9
B fft % Total N 0.2637 0.296 9
R Available P 0.289 8 —0.008 0
R Available K 0.278 4 —0.0217
ALl K, K, of invertase 0.089 2 0.587 7
FEALTE Vimax Vimax of invertase 0.292 4 —0.02314
AL Viax/ Ky Vinax/ K,y invertase 0.2755 —0.244 9
BrE K, K, of urease 0.289 1 —0.145 7
PR Vimax Vinax of urease 0.290 3 —0.017 4
WK Vinax/ Ko Vinax/ Ko of urease —0.000 6 0.620 0
WilgH K, K, of phosphatase 0.259 6 0.207 4
PR Vimax Vimax of phosphatase 0.294 0 —0.006 4
BRI Vimax/ K Vimax/ K, of phosphatase 0.262 2 —0.2085
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Table 7 Scores of principal components and general scores of tested soil with different fertilizations

1543 Score

b B e (HE)
- o e L
Treatments 5% 1 EWsr %2 s General score(order)
1st principal component 2nd principal component
g CK —2.647 1 —0.950 1 —2.141 8 (6)
fELIE Fertilizer —2.457 4 2.967 2 —1.461 7 (3)
N . .
AHLEEIR Organic-inorganic —2.499 7 —1.226 4 —2.067 5 (5)
compound fertilizer
N . - .
ABLEZ AL+ EE Organic-inorganic —1.924°8 —0.819 4 —1.574 9 (4)
compound fertilizer and microbial manure
A HLAE Organic fertilizer 4.767 5 —0.449 6 3.561 8 (2)
i ] anic fertilizer a

AHLAE +F AR Organic fertilizer and 47615 0.478 2 3684 2 (1)

microbial manure
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