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Abstract; Maize and rice straw yield is abundant in Northeast China, while straw ash and rice husk ash are rich
in vitamins and organic matter which can be used by crops. In order to improve the utilization rate of biomass
ash and realize the recyclable development of agriculture, two different biomass ash extracts, straw ash and
rice husk ash, were used for indoor germination of cucumber seeds. The effects of two different concentrations
of biomass ash on the germination and seedling quality of cucumber seeds were studied. The concentration of
straw ash and rice husk ash extracts was 5 times, 10 times and 50 times of the original solution. The experi-
ment showed that the two kinds of biomass ash extracts at different concentrations could promote the germina-
tion of cucumber seeds. When the concentration of the two kinds of biomass ash extracts was 5 times, the
growth of cucumber seedlings was the best. This indicated that the biochar extract of this concentration was the

most suitable for cucumber seed germination. .
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Table 1 Fertilizer amount of long-term fertilizations
4 3 AL &= WIS = AR A YU
’ Amount of pure N/ Amount of P,Os/ Amount of K, O/ Amount of organic
Treatments
(kg « hm?) (kg « hm?) (kg « hm?) fertilizer/(te hm?)
A% it A % R (CKO 0 0 0 0
1L (NPK) 150 75 75 0
A HLAE (M) 0 0 0 42
A HLAE AL it AL HE (M+NPK) 150 75 75 42
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Table 2 F-values for effects of soil depth and

fertilizer treatments on black soil urease activity

in soil profiles under long-term fertilizations

4b B Treatments F P
+HERE D 27.00 <0. 001
JAE AL # T 30.19 <0. 001

D&T 2.39 0.019
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Fig. 1 Variations of urease activity in black soil
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profiles under long-term fertilizations
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Table 3 The significant difference comparisons about the activity of soil urease in black soil

profiles with different fertilizations

1T/ cm CK NPK M M+ NPK
0~20 74.8418. 6 abC 101. 7420. 0 abBC 136.6427.8 aB 179.5410.6 aA
20~40 107.4417.8 aA 128.0418.5 aA 131.94:13.2 aA 139.7414.7 bA
40~60 73.6423.9 abC 87.7415.1 beBC 109.7416.9 abB 130. 7418 bA
60~80 39.2+16.3 bB 59.2430.6 cB 76.8410. 8 beB 126.442.0 bA
80~100 42.5413.8 bA 79.1415.9 bcA 52.34224.3¢c A 81.2%12.1c A

AN A K5 5 B 3R 7R [ — - J2 AN [ it A Ak 22 ) 4 398 JO I 0% 12 22 7 W 35 (P <0, 05) s AN i) /N 5 B 36K (] — 4k AN ] A 2% ) 4 3¢
JUR 83 05 14 22 5 25 (P<C0. 05) 4

Note: Different capital letters indicate soil urease activity significantly different under different fertilizations in the same soil
depth(P<C0. 05) ; Different lowercase letters indicate soil urease activity significantly different under the same fertilization in different

soil depths(P<20. 05).
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Table 4 Urease kinetic parameters of black

soil under different fertilization treatments

Qb
Vinax Kn Vinax/ K
Treatments
CK 144.9445.22 15.46+1.17 7.43+1.18
NPK 113.6442.25 11.31+£1.98 10.05+1. 46
M 243.90+6.37 12.95+2.86 18.83+2.15
M+NPK  256.4147.56 9.77+1.70 26.2540.98
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Activities and Kinetics of Soil Urease Under Long-term
Fertilization

MA Xing-zhu' ,CHEN Li-jun’ ,ZHOU Bao-ku' , HAO Xiao-yu' ,ZHU Jian® , WU Zhi-jie’
(1. Institute of Soil Fertilizer and Environmental Resources, Heilongjiang Academy of Agricultural Sciences,
Harbin 150086, China; 2. Shenyang Institute of Applied Ecology, Chinese Academy of Sciences, Shenyang
110016 ,Chinaj; 3. Inner Mongolia University for Nationalities, Tongliao 028000, China)

Abstract: In order to reveal the response characteristics of soil urease activity under long-term fertilizations, the
activities and kinetic characteristics of soil urease were studied in black soil with long-term fertilization. The re-
sults showed that different fertilization treatments and changes of soil depth had interactions on soil urease ac-
tivities. As compared with control, the activity of soil urease increased significantly under organic manure ferti-
lization and its plus with chemical fertilizer treatments,and also the activity of urease decreased with soil depth
increasing in soil profile. Meanwhile, the enzymatic reaction of soil urease followed first-order kinetics. K,, value
decreased under fertilization, while organic manure fertilization increased the values of V., and V.. /K., » which
were higher than chemical fertilizer treatment and the control, the catalysis capability of soil urease enhanced
under long-term organic manure fertilization.

Keywords: black soil; long-term fertilization; urease activity; kinetics
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