2008 14 4 700 - 705

Plant Nutrition and Fertilizer Science

1 1 2% 2 12 12 3

1 030006
2 030031
3 100094

0—20 ecm  20—40 cm
0—20 cm  20—40 cm

0—20cm 20—40 cm

S147.2  S158 A 1008-505X 2008 04-0700-06

Effects of long-term inorganic fertilizer combined with organic manure on
microbial biomass C N and enzyme activity in cinnamon soil
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Abstract The soil of long-term experimental field 0—-20 ecm and 20—40 cm was collected and analyzed in Shouyang
county Shanxi province. The changes of microbial biomass C N and soil enzyme activity in cinnamon soil and the corre-
lation among them were both explored. The results were as follows The changes of microbial biomass C N in cinnamon
soil were basically consistent. The amount of B¢ and By in cinnamon soil both decreased from 0-20 em layer to 2040 cm
layer. B¢ and By in cinnamon soil could both increased through long term application of organic fertilizer only inorganic
fertilizer combined with organic manure in a right way. B¢ and By in cinnamon soil could not both be observed to increase
through long term application of different dosage of inorganic fertilizer only. The activity of Urease and Alkaline phos-
phatase in cinnamon soil both decreased from 0-20 ¢cm to 20—40 cm layer too. Urease and Alkaline phosphatase activity
in cinnamon soil could also be increased by long-term application of organic fertilizer or inorganic fertilizer combined with
organic manure in a right way. Urease activity in cinnamon soil tended to increase with long term application of inorganic

fertilizer however the changing tendency of Alkaline phosphatase activity was just opposite to Urease’ s. The apparent
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positive correlation was found between the contents of organic matter and the four kinds of soil quality indicators-microbial

biomass C, microbial biomass N, Alkaline phosphatase and nitrate reductase, which was also found to be positively cor-

related with total N content. The contents of organic matter and total N could be estimated using microbial biomass C, N

and soil enzyme activity, which could be used as biological indices in the evaluation of soil fertility, and provided the ba-

sis of how to improve soil fertility.

Key words: long-term fertilization ; cinnamon soil; microbial biomass; soil enzyme activity; inorganic fertilizer combined

with organic manure
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Table 1 Experimental design of long-term inorganic fertilizer combined with organic manure

i) 1 2 3 4 5 6 7 8 9
Treatment NoPoMp (CK) NP 1‘M0 NP, M, NaP; M, NP M, NPy M, N;P,M; NP, M, NoPo Mg
N 0 60 120 180 240 120 180 240 0
P,0s 0 37.5 75 112.5 150 37.5 75 75 0
HHLEM 0 0 0 0 0 22500 67500 45000 135000
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10 m 0—20
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910 B./By B./By
20_40 cm 0_ BC/BN
20 cm 0.81 —40.12 mg/kg 2 0—20 cm
Be/By 1.89 —5.66 3.53 20—
40 ecm Bc/By 2.17 —~5.01
By 3.61 Patra 2 B./B \ -N
0—20 ecm  20—40 c¢m 4.5 5 Be/By
4.2—~6.1
11
2 Bc/By
Table 2 Effect of different fertilization on B By and B¢/By of soil
BC I'Hg/ kg BN mg/ kg Bc/ BN
No. Treatment 0—20 cm 20—40 cm 0—20 cm 20—40 cm 0—20 cm 20—40 cm
1 NoPoM, CK 110.09 a 42.43 a 34.80 be 19.57 ab 3.16 2.17
2 N, P M, 90.29 a 49.37 a 20.58 a 19.77 ab 4.39 2.50
3 N,P,M, 107.08 a 103.61 be 37.72 be 20.68 abc 2.84 5.01
4 N;P;M, 112.52 a 81.51 ab 40.55 ¢ 22.29 be 2.77 3.66
5 N,P,M, 61.68 a 46.66 a 32.58 b 16.64 a 1.89 2.80
6 N,P M, 122.23 a 109.58 be 30.11 b 27.84 de 4.06 3.94
7 N;P,M; 323.67 b 99.37 be 57.19d 22.15 be 5.60 4.49
8 N,P,M, 133.09 a 81.51 ab 41.41 ¢ 25.01 cd 3.21 3.26
9 NoPyMg 265.57 b 144.07 ¢ 70.88 e 30.76 e 3.75 4.68
Note 5% Different letters in the same column means significant at 5% level. The same below.
2.2
14-15
20—40 cm
3 0—20 em 0—20 cm
0—20 ¢m
13
2.3
20—40 cm 4
0—20 em
3
3 0—20 cm
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Table 3 Effect of different fertilization on Urease and Alkaline phosphatase in soil
Urease NH;-N mg/g Alkaline phosphatase phenol mg/g
No. Treatment 0—20 c¢m 20—40 c¢m 0—20 c¢m 20—40 c¢m
1 NoPyM, CK 0.4622 a 0.3141 ¢ 0.4031 a 0.2823 cd
2 NP M, 0.4600 a 0.2032 a 0.4883 b 0.2214 be
3 N,P, M, 0.5014 a 0.2572 b 0.3524 ab 0.1238 a
4 N; P M, 0.7586 b 0.4928 d 0.3477 a 0.2192 be
5 NP, M, 0.8937 ¢ 0.5171 d 0.2869 a 0.1515 ab
6 NP M, 0.6842 b 0.2356 b 0.4904 b 0.3097 cd
7 N;P,M; 1.1159 d 0.5235d 0.6952 ¢ 0.2145 be
8 N,P,M, 1.2053 e 0.6945 0.4286 ab 0.2546 ¢
9 NoPy Mg 0.9240 ¢ 0.6547 e 0.7423 ¢ 0.3358 d
4
Table 4 Correlations between microbial biomass C and N soil enzyme activity and soil nutrients
Ttems B By URE ALP oM TN NO; -N
Be 1 0.897" " 0.506 0.820" " 0.695" 0.761" 0.291
By 1 0.642 0.765" 0.832"" 0.869" " 0.405
URE 1 0.317 0.636" 0.614 0.760"
ALP 1 0.703" 0.774 0.240
oM 1 0.975" "~ 0.618
TN 1 0.561
NO; -N 1
Note % % % 5% 1% Means significant at 5% and 1% levels respectively.
4
By
Bc By
B¢ By
B By
1 M .
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