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Abstract: The aim of this study is to investigate the effect of the application of a combination of biochar and diammonium phosphate
[(NH.),HPO,] on the migration and transformation of nitrogen and phosphorus in paddy soil when the same amount of nitrogen was added.
The treatments conducted for this study were N;+B[(NH4),HPO; 750 kg - hm™ ], No+Bs [(NH,),HPO, 583 kg - hm™ + biochar 5000 kg -
hm], Na+B o[ (NH,).HPO, 416 kg-hm™ + biochar 10 000 kg-hm™], and No+Bx(biochar 20 000 kg-hm™). The results showed that the con-
centration of NH:=N in soil for all four treatments peaked on day 9, and the total phosphorus (TP) concentration peaked on day 25 for the
No+Ba and N;+By treatments and on day 55 for the N>+Bs and N3+B) treatments after fertilization. The concentration of NO3=N in soil with

the N>+Bs and N;+B treatments presented a bimodal variation, peaking on days 10 and 55, whereas that with the No+Bx and N;+By treat-
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ments remained steady during the early stages, days 1~10, and then gradually decreased to a stable level. The concentration of total nitrogen

(TN) with the N,+B, treatment slowly decreased during days 1~55 after fertilization, and then showed a unimodal trend with a peak value
on day 85, whereas that with the N>+Bs, N3+Bjo, and No+B, treatments showed a double—peak trend, peaking on days 9 and 85. Compared
with the N, +By treatment, the concentration of TN and TP, urease and phosphatase activity in soil treated with biochar application treat-
ments of N+Bs, N3+Byy, and No+ By increased by 11.1%, 33.3%, 11.1% and 40.0%, 40.0%, 40.0%; 25.0%, 30.0%, 10.0% and 9.76%,
18.3%, 15.9%, respectively, indicating that biochar had a more sustained fertilizer effect than chemical fertilizer alone. At the beginning of
fertilization, application of biochar could increase the ratio of nitrogen to phosphorus (N/P) in soil and reduce the outputs of N and P from
paddy fields. At the rice maturation stage, biochar application increased the ratio of N/P in the field surface water. The output loads of
NO; =N, NHi-N, TN, and TP in surface water with the N3+Bj, treatment decreased by 29.6%, 48.1%, 49.7%, and 50.0%, respectively, in

comparison with the N;+B, treatment, indicating that it is a suitable fertilization strategy for paddy fields in the black soil region of North-

east China.

Keywords: biochar; nitrogen; phosphorus; urease; phosphatase; output load
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Table 1 Natural condition of test area and soil physical and

chemical properties
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Table 2 The application amount of fertilizer and biochar
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Figure 1 Changes in concentrations of NH;=N,NO;=N, TN and TP in paddy soil
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Table 3 The result of N and P concentration change fitted by single exponential decay equation

Eisi2y Jb 3 WG I o A R P
NHi-N No+Bs y=283.74¢*7-2.43 -2.43 283.74 0.988 3#* 0.005 0
N;+Bio y=298.43¢7"¥+1.42 1.42 298.43 0.997 6%* 0.001 1
No+Bao ¥=269.93¢™""'+7.02 7.02 269.93 0.996 7** 0.001 5
Ni+Bo y=664.37¢"+5.06 5.06 664.37 1.000 O** 7.453 3x107
NOs;-N No+Bs y=89.62¢*+3.30 3.30 89.62 0.680 5* 0.076 3
N3+Bio y=23.60e """ "*+2.67 2.67 23.60 0.762 3* 0.064 9
No+Bao y=19.67¢"7*+2.24 2.24 19.67 0.708 6* 0.059 8
Ni+Bo y=13.01e™"¥"-5.02 -5.02 13.01 0.819 6%** 0.029 5
TN No+Bs y=196.21e™"*+1.02 1.02 196.21 0.783 3* 0.0179
Ns+Bio y=3370.05¢"*+1.25 1.25 3370.05 0.676 8* 0.021 6
No+Bxo y=2 508.53¢™"*+1.08 1.08 2508.53 0.717 2* 0.0356
Ni+B, y=0.94e"'+0.84 0.84 0.94 0.723 4* 0.080 5
TP No+Bs y=143.21e"°"+0.56 0.56 143.21 0.945 6** 0.008 5
N;+Bio y=414.18¢"*+0.63 0.63 414.18 0.832 8** 0.0347
No+Bao y=3.54e""+0.64 0.64 3.54 0.993 8** 0.002 7
Ni+Bo y=2.28¢""""""7-0.30 -0.30 2.28 0.986 8** 0.030 4

1 *%P<0.01(0.8<R’<1) ;* P<0.05(0.5<R*<0.8)
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Figure 2 The changes in ratio of TN to TP in paddy soil and field surface water after fertilization
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