2009 15 5  1093-1099

Plant Nutrition and Fertilizer Science

So Hwat Bing?

1 100081
2 4111
SMBC SMBN
SMBC SMBN SMBC SMBN
NPKM > NPKS > NPK >
CK P<0.05
SMBC SMBN 6
8 SMBC SMBN

P<0.01 SMBC SMBN P<0.01
S154.2 S154.3 A 1008 -505X 2009 05-1093 -07

Seasonal variation of soil microbial biomass and soil enzyme activities
in different long-term fertilizer regimes
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Abstract The long-term impact of fertilizer regimes on soil microbial biomass carbon SMBC  soil microbial biomass
nitrogen SMBN and soil enzyme activities were studied over the growing season in a fluvo-aquic soil in Changping
County Beijing China. Four different fertilization treatments were established in 1991. They were in a wheat — maize
rotation receiving either no fertilizer CK  mineral fertilizers NPK  mineral fertilizers plus swine manure NPKM  or
mineral fertilizers with maize straw incorporated NPKS . Results indicated that long-term fertilizer regimes had consider-
able effects on SMBC SMBN and enzyme activities compared to CK. The order of SMBC and SMBN in all fertilization
treatments was NPKM > NPKS > NPK > CK and they were significantly different among these treatments P <0.05 .
Studies on soil enzyme activities showed that soil urease invertase alkaline phosphatase activities were significantly en-
hanced in the treatments applied with fertilizers and were much higher in the treatments applied of mineral fertilizers with
organic manure or maize straw NPKM NPKS than in NPK treatment. Catalase activity was markedly decreased in
these treatments throughout the season from April to September. Further analysis indicated that treatment and sampling
date had obvious influence on the SMBC SMBN and soil enzyme activities separately and there were significant interac-

tions between treatment and sampling date P <0.01
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Table 1 Seasonal variation of SMBC SMBN in different long-term fertilizer regimes
/ Sampling date Day/Mon
Treatment 12/4 13/6
SMBC SMBN SMBC SMBN
CK 96.49 +21.06 Cc 35.89+8.27 Da 217.58 + 18.56 Ba 37.49+9.46 Ba
NPK 214.11+45.17 Ba 51.11+4.45 Ca 226.58 +47.26 Ba 44.78 £ 8.62 Ba
NPKM 500.12 +77.10 Ab 101.82+8.17 Ab 567.36 + 66.37 Aa 132.41 £ 16.65 Aa
NPKS 281.62 +49.24 Ba 64.09+9.48 Bb 256.57 +41.82 Ba 48.27 +11.88 Be
/ Sampling date Day/Mon
Treatment 22/8 29/9
SMBC SMBN SMBC SMBN
CK 176.16 +32.71 Cb 33.24+7.55 Da 119.86 +41.94 Dc 34.30+3.54 Da
NPK 230.03 +53.80 Ba 48.08 £ 8.47 Ca 187.23 +26.41 Ca 49.06£2.65 Ca
NPKM 373.88 +27.38 Ac 86.02 + 10.86 Ac 349.38 £52.36 Ac 109.12 + 19.05 Ab
NPKS 256.52 +59.41 Ba 67.21 +£6.96 Bab 278.97 +33.67 Ba 76.57+9.93 Ba
Note SMBC— Soil microbial biomass carbon SMBN— Soil microbial biomass nitrogen.

showed by capital letters in the same stage significant differences of different stages were showed by small letters in the same treatment and the significant differ-

ences are showed by different letters in table P <0.05 .
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Fig.1 Seasonal variation of soil urease invertase alkaline phosphatase catalase activities in different long-term fertilizer regimes

. Different small letters above the bars

P<0.05

5%

Note

indicate significant at 5% level of different treatments in the same stage P <0.05 .
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2 SMBC SMBN
Table 2 Significance of treatment and sampling date on SMBC SMBN urease invertase alkaline phosphatase and catalase

Source of variation SMBC SMBN Urease Invertase Alkaline phosphatase Catalase
Treatment 1 % % * % % % % % % % % %
Sampl. Date 11 * ¥ * % % % ¥ % * % * %

I x II * % * % * % * % * % * *
Note % * 1% P <0.01 Statistically significant at 1% P <0.01 .
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