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Profile distribution of enzyme activity of lon@term fertilization soil and
its dynamic characteristics
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Abstract: Long2term balanced fertilization not only can increase the soil fertility and biologic property including enzyme
in the surface soil remarkably, but also can improve soil profile property and reflect the function depth and the influence
space scope of long2term fertilization effect. In this paper, we studied the relationship between enzyme activity of soil
profile under different long term fertilization measures with organic matter and the influence rule of temperature and reac2
tant concentration on the enzyme catalysis in the Loess Plateau, the results showed: from surface layer to i2depth layer,
soil urease, alkaline phosphatase and inverstase activities reduced in tum, while the polyphenol oxidase activity appeared
a-wave. distribution in the profile. There was a significant positive correlation between soil organic matter and urease,
alkaline phosphatase, mnverstase at the coresponding soil layer, but it was not happened between organic matter and
polyphenol oxidase. With the incubation time prolonging, activities of soil urease and alkaline phosphatase increased and
reached to a constant at the end. Moreover, activities of soil urease and alkaline phosphatase were always higher in fertil
ization treatments than those in control treatmentindicating fertilizer application could improve soil enzymatic activities sig2
nificantly. The Vo value (the initial velocity of enzymatic reaction) of soil urecase and alkaline phosphatase increased
along with the rising of temperature and reactant concentrations, moreover, to a certain temperature and reactant concen2
tration, Vo no longer increased. The Vj value of fertilizations showed the same order as following: BM> SW> (F> (K.
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Fig.1 Distribution of organic matter in soil profile

212
540 3 S THT JUR I k12 o T i R R g
PERR 23 ARG B 350 1A L 5T 2 540 A SRR, BT A
0) 40am Yu A, & 4bBE 3 o s PR A SR Z
AN BV RN O] T N TS NS RN I S
FHFREFF LR, 3 Fhiied o4 76 1 38 1N 2 A 2= 55k,
ORISR B Bt 1% T R R B V% 1 AR Ak 43 R 130129
~ 47173 Lg/(g#h). 188101~ 66192 Lg/(g#h) Fl
1710159~ 963159Lg/ (g#h); JitifH AL AEAR 1k f5 s, H:
AR A2y ) 106145~ 57133 Lg/ (g#h) < 122151
~ 75106 Lg/ ( g#h) F1 1292146~ 1076135 Lg/ (g#h) .
7E0) 40am )2 v, it I JBEAE nT B Sk b B8 vy 1 B IR
BEAAYE PE, AT BE S i A Ak R AR 3 0 ot A
WIAR FR A L e A Bl A OG0 BH g
A HUIE, B T & R o &5, 0 AW e A4
A7 KT RAFAIASE, I F HE Z3kb () £ B H R, Y 4
AR S L TCHL AT HLAG AR s T
KI5 G, 5T 3 RIS YA, 7E 0) 40an ¥
FEl P AN TR) 55 AEE Tl 1 38 22 0 S04 B ) 350 1T 2047 22
5 PR A A JEUEA R REAE T R — b g i b
tT bR 2 R AS [, R 2 LK o AL
TR R TEE DA 3 LB AR RN ), i
JAE 3 s AEAN ) 2 TR 2 S R B A 5 it L 458
THITHD 22 1 S AU TS P 1) AR AT e . TCRE bR 2
Py SR A T PR e A A e Ry JRIZ, i it £ A A A T st

B, IXFTRE R L W R AL R TRk I JsUEER,
75U AR I AR AGIE Ji i A R S T 20 Wy S T
PRI RN, b 2% 85 I 8 A 25 351 1] 2 0 B2 ]
ELBIP A — 2, FECT RS s BT 22, DR
T8 RRAL B2 TR 2E

WRES 75 ME] » /(g - h)] Urease activity

30 60 90 120 150
0 T T -
10
5 §
2 2
4
" 30 —o—CK
—=—CF
—a— SW
40 L —e— BM

2

Fig.2 Distribution of urease in soil profile
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Fig.3 Distribution of alk2phosphatase in soil profile
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Fig. 4 Distribution of invertase in soil profile
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Fig. 5 Distribution of polyphenol oxidase in soil profile
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Fig. 6 Change of urease activity

during the incubation time
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Fig. 7 Change of all2 phosphatase activity

during the incubation time
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Fig. 8 The soil enzyme reactive velocity affected by substrate concentrate
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