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Changes in soil humic acid microbial biomass carbon and invertase activity
in response to fertilization regimes in a long-term field experiment
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Abstract A long-term located field for nutrients equipoise experiment in Fengqgiu National Agro-ecological Experiment
Station was conducted to investigate the effects of different fertilization on soil humic acid concentrations soil microbial
biomass and invertase activities of fluvo-aquic soils. There were seven treatments of the experiment organic manure
OM  half organic manure plus half fertilizer 1/20MN  fertilizer NPK fertilizer NP fertilizer NK fertilizer PK

and the control CK without fertilization . The results showed that soil organic carbon and total nitrogen concentrations
are significantly different with a similar pattern among fertilization regimes and the order from high to low was OM 1/2
OMN NPK NP PK NK which was just contrary to soil pH. Generally speaking only organic manure increased soil
humic acid significantly. In addition OM had highest soil microbial biomass C and invertase activitiy while 1/2 OMN
took the second place. It indicated that long-term organic fertilization would be better on elevating soil fertility and
health properties.
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Table 1 Fertilization rates in the experimental field
Crops Fertilization methods N P K
Base fertilizer 90 75 150
Wheat Top dressing 60 0 0
Base fertilizer 60 60 150
Maize Top dressing 90 0 0
1.3
326 10 6
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Table 2 Comparison of soil chemical properties after long-term located fertilization treatments 2007yr
Sampling Fertilization pH Organic C Total N Available P Available K
time treatment o/kg ¢/kg mg/kg mg/ kg
326 CK 8.76+£0.04 ¢ 8.90+0.50 a 0.37+0.00 a 0.23+0.01 a 90.55+5.84 b
26" March NK 8.69+£0.07 ¢ 8.76+1.23 a 0.41+0.01 b 0.53+0.13 a 395.35+8.84 ¢
PK 8.65+0.10 ¢ 9.48+1.50 a 0.45+0.02 ¢ 27.89+2.48 ¢ 348.17+4.42 d
NP 8.44+0.08 b 11.52+£0.74 b 0.54+0.01d 12.60+£0.79 b 74.61£3.83 a
NPK 8.45+0.02 b 12.70£0.72 b 0.56+0.02 e 12.52+0.35 b 221.91+10.12 ¢
1/20MN 8.38+0.07 b 16.72£1.66 ¢ 0.74+0.00 f 17.29+1.25 ¢ 234.66£9.63 ¢
oM 8.12+0.08 a 21.18+1.26 d 1.00+£0.03 ¢ 20.96+3.44 d 229.56 +12.88 ¢
10 6 CK 8.82+0.04 ¢ 7.65+0.81 a 0.40+0.02 a 0.22+0.01 a 81.30+4.81 b
6" October NK 8.77+0.11 be 8.01£0.95a 0.42+0.01 a 0.33+0.05 a 351.99+10.12 f
PK 8.81+£0.05 ¢ 9.38+0.40 b 0.50+0.00 b 29.26+2.89 e 326.17+10.99 e
NP 8.66+0.06 ab 10.46+0.28 ¢ 0.57+0.01 ¢ 8.93+0.92b 64.09+1.91 a
NPK 8.65+0.12ab  11.42+0.89 ¢ 0.64+0.02 d 8.32+0.35b 167.07+2.21 ¢
1/20MN 8.63+0.06 ab  14.20+0.47 d 0.84+0.03 e 13.97+1.25¢ 155.91+6.53 ¢
oM 8.60+0.09 a 18.73+£0.80 e 1.10+0.04 f 16.55+0.90 d 177.91+2.21d
Note 5% Values followed by different letters in a column are significant at

5% level among treatments at the same sampling date. The same below.
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Fig.1 Comparisons of soil humic acid fulivic acid and humin concentrations under the different fertilization treatments
Note P<0.05 Different letters above the bars indicate a significant difference among different

treatments at the P <0.05 level.
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Fig.2 Comparisons of soil microbial biomass carbon and invertase activity under the different fertilization treatments
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