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Effects of Fertilization on Soil Enzyme Activities and Water—soluble Organic Carbon and Nitrogen Content

in Farmland on Hilly Loess Plateau

DING Shao—nan', XUE Sha?, LIU Guo-bin*

(1.College of Natural Resources and Environment, Northwest A&F University, Yangling 712100, China; 2.Institute of Soil and Water Conser—
vation, Chinese Academy of Sciences and Ministry of Water Resources, Yangling 712100, China)

Abstract: Changes of soil enzyme activities and water soluble organic matter content were examined under different fertilizer regimes in a
long—term experiment located in an alluvial terrace farmland at the Ansai Field Research Station in the hilly Loess Plateau region. The fertil—
ization treatments included chemical nitrogen(N ), chemical phosphorus(P), manure(M ), N+P, N+M, P+M, N+P+M, CK(control, no fertil—
ization ) and BL(bare land ). Soil samples were collected from 0~20 cm and 20~40 c¢m depths. Soil urease, invertase, alkaline phosphatase
and catalase activities, water soluble organic carbon(WSOC ) and water soluble total nitrogen( WSTN) content were determined. Soil urease,
invertase and alkaline phosphatase activities were higher in surface soils than in deeper soils and greater under long—term organic fertiliza—
tion than under inorganic fertilization. Long—term application of organic manure increased the content of WSOC and WSTN. The ratio of
WSOC:WSTN was more sensitive to different fertilizers than C:N ratio was. WSOC, WSTN, organic matter, total nitrogen and available nitro—
gen were significantly positively correlated with urease, invertase and alkaline phosphatase. Applying inorganic fertilizers did not influence
soil enzyme activities significantly, while supplying organic manure significantly increased enzyme activities and WSOC and WSTN content.
The responses of enzyme activities per unit carbon to different fertilization were not consistent with previous research results. Further re—
search should be conducted to understand the mechanisms of responses of soil enzyme activities to fertilization.
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Table 1 Basic physicochemical properties of soils

A P Organic matter/ 4% Total N/ 427 Total P/ Wf# %, Available N/ B Available P/ q
b g-kg” g kg” g kg’ mg kg™ mg- kg™ P
0~20cm  20~40 cm  0~20 cm  20~40 cm 0~20em 20~40 cm 0~20 cm 20~40 ecm 0~20 em 20~40 cm 0~20 cm 20~40 cm

BI 9.75 6.71 0.56 0.44 0.65 0.57 43.6 24.6 8.01 3.03 8.57 8.68
©(0.01)d (0.35)b (0.07)b  (0.06)bed  (0.03)c (0.02)c (0.94)b (5.21)be (1.99)c (0.24)b  (0.02)abc  (0.03)b

CK 10.66 6.92 0.60 0.45 0.64 0.58 352 21.8 291 1.38 8.60 8.74
(0.12)c (0.46)b (0.13)b  (0.05)abed  (0.03)c  (0.01 )bc  (5.67)c (1.77)c (0.95)d (0.10)b (0.01)a (0.05)a

N 10.31 6.86 0.59 0.43 0.64 0.58 39.7 27.6 2.57 1.35 8.55 8.74
(0.39)cd (0.05)b (0.01)b (0.04)d (0.01 )c (0.01)bc  (8.59)bc  (1.26)ab (0.70)d (0.42)b  (0.02)bed  (0.04)a

P 11.01 6.56 0.64 0.44 0.82 0.60 36.1 224 22.01 2.58 8.46 8.74
(0.44)c (0.73)b (0.04)b  (0.01)cd (0.04)ab  (0.03)ab (3.22)c (3.16)c (3.43)b (1.65)b (0.01 )e (0.02)a

NP 10.64 6.57 0.62 0.44 0.80 0.59 37.2 24.0 18.01 2.83 8.61 8.72
(0.33)cd (0.21)b (0.02)b  (0.03)cd  (0.05)bc  (0.02)b (5.21)c (5.17)bc (2.56)b (0.74)b (0.03)a  (0.01)ab

M 14.54 7.73 0.86 0.49 0.68 0.60 54.1 29.5 5.9 2.07 8.53 8.73
(0.57)ab  (0.16)a (0.06)a  (0.02)ab  (0.01)c (0.02)ab  (7.06)a (487)a  (0.79)cd  (0.15)b  (0.02)cd  (0.01)a

MN 15.21 7.69 0.83 0.48 0.66 0.60 55.8 27.7 5.41 1.80 8.52 8.75
(0.26)a (0.48)a (0.05)a (0.01)abc  (0.02)c  (0.03)ab  (0.64)a  (5.01)ab (0.87)cd  (0.20)b  (0.06)d (0.01)a

MP 14.16 7.27 0.85 0.48 0.88 0.60 55.7 274 45.19 6.68 8.59 8.74
(1.32)ab  (0.78)ab (0.02)a (0.02)abed (0.10)a  (0.01 )ab (2.60)a (2.03)ab (2.32)a (3.22)a (0.02)ab  (0.02)a

MNP 13.80 7.68 0.83 0.49 0.83 0.61 53.2 30.3 40.97 6.47 8.57 8.75
(0.17)b (0.40)a (0.10)a (0.03)a  (0.07)ab (0.03)a (3.73)a (4.11)a (6.24)a (0.28)a  (0.03)abc  (0.01)a
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Figure 2 Enzyme activities per unit carbon under different fertilization treatments
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Figure 3 Soil water—soluble organic carbon and nitrogen content under different fertilization treatments
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Table 2 Correlation between different variables
OM TN TP AN AP pH WSOC  WSTN Ure Inv AL-p Cat Ure/C  Inv/C AL-p/C
TN 0.88%*
TP 0.25 0.30
AN 0.81%* 0.84%*% (.13
AP 0.34 0.42* 0.88**  0.33
pH -0.18 -0.03 0.05 0.03 0.14
WSOC 0.84**% 0.78**  0.06  0.82%* (.21 -0.37
WSTN  0.86%* 0.80**  0.29  0.66*%* 0.46* -0.06 0.69%**
Ure 0.77%* 0.76*%*  0.41*  0.65%* (0.44* 0.03  0.54%*% 0.73%*
Inv 0.68** (0.83**  0.47* 0.62** 047* -0.02 0.55%* 0.67*%% 0.78%*
AL-p 0.89%% 0.82** 0.19 0.72%*  0.24 -0.13  0.68**% 0.81** 0.83** (.77%*
Cat -0.01 -0.08 0.50** -0.16 0.54**  0.29 -0.25 0.18 0.16 0.01 0.03
Ure/C  -091%* -0.75** -0.13 -0.70%* -0.25 0.27 -0.82%* -0.75%*% -0.44* -047* -0.72** 0.07
Inv/C  -0.29 0.02 0.31 —-0.16 0.18 0.18 -0.29 -0.16 0.16 0.49*  -0.03 0.02  0.50%%*
AL-p/C  -0.01 0.08 -0.04 -0.04 -0.13 0.08 -0.19 0.11 0.35 0.36 0.45% 0.10 022 0.54%*
Cat/C  -0.81*%* -0.77** 0.04 -0.76** -0.02 0.31 -0.83*%* —0.60** -0.54** -0.57** —0.70*%* 0.58%*% 0.77**%  0.23 0.06

TE: OM—A ML, TN-A 5, TP 8, AN-Blifif 2, AP—A 2, WSOC—/K VA A Bk , WSTN— /KA R, Ure—lIR A , Tnv—TREMHG , AL—p—PEBERR
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