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Influence of combined synthetic fertilizer and biochar applications on nitrogen and phosphorus losses from
surface water of paddy field

FENG Ke'?, TIAN Xiao—yan', WANG Li-xia*, OU Yang?, YAN Bai-xing?, FU Yu®

(1.Key Laboratory of Songliao Aquatic Environment, Ministry of Education, School of Municipal and Environmental Engineering, Jilin Jianzhu
University, Changchun 130118, China; 2.Key Laboratory of Wetland Ecology and Environment, Northeast Institute of Geography and Agroe—
cology, CAS,Changchun 130012, China; 3.Fuxin Environmental Protection Bureau, Fuxin 123000, China )

Abstract : Fertilization management is an effective measure for controlling non—point source pollution from paddy field. In this paper, nitro—
gen and phosphorus losses from the surface water of paddy field were investigated during rice growth season under the same inputs of exoge—
nous nitrogen but partial replacement of synthetic fertilizer by different rates of biochar(5 t*hm™=,10 t-hm™? and 20 t-hm=). Results showed
that TN, NO3; —N, and NH;—N concentrations in the surface water of paddy field reached a peak on the third day of fertilization, but de—
creased rapidly thereafter. TP concentrations showed slow increases 2~4 days after fertilization, but rapidly declined to a stable state after
that. Applying biochar had little influence on total phosphorus (TP ) in paddy field. Water—soluble phosphorus had the same trend as TP
concentration. The critical period to reduce nitrogen and phosphorus loads should be within 10 days after fertilization. Application of biochar
mitigated the fluxes of nitrogen and phosphorus outputs from paddy field water by 39%~50% and 38%~50%, respectively. Combined appli—
cations of synthetic fertilizer and biochar increased rice production slightly. Based on the recommended application rate of biochar(5 t-hm™),
the annual nitrogen and phosphorus outputs would be 16.83 kg+hm™ and 1.89 kg-hm™, respectively.

Keywords: non—point pollution; biochar; paddy field surface water; nitrogen and phosphorus loss; ecological benefits
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W X B 7E 75 M KA T R 2 e AR b b
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Ra K B AR K 60% LA b A8 4 Ry e R Ah
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A 73 mg-kg  BAT & 7.9 mg kg™, ST &
1.1g kg™
1.2 5%t
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PR A e

W7 1kE/INX Z [R1K A3 OUE AR AL, 25 /N XA KRR
Fe L FH S ARk B A 58 S o /N DX 5 7 B P 9 /K T AT HE
JKE, FEWEK TN WeBE R 1.19 mg- L™, TP ¥eEE y 0.11
mg- L7, 2014 4 5 J] 31 Hjita AR S #E KL, 7K A57
EEHIFEHE L 10 em 224736 1 5 HHET, HEKIR
2y 8 em, FIIITAEML, FEAKEEH KA 76 R LA 8~
10 em,6 H 15 Hii FBRFR T 50/, 9 7 3 HiFA 15
TWRHET L HEAKOKIRZ) 5 em,9 A 25 Hillogke, HAth
()47 PR 55 2 b g PR FH 48 BEAH ]
1.3 HmRERMK A%
1.3.1 JKEERSE

TE P 5 B 55 2.4.6.10.25 .40 .55.70 .85 d %
IR AT UKL 9 k. RAERT ]2 it
NEJE 4K T 17:00—18:00 BUE 2K FE . RAE T
PORTEKITCH B 4T, 100 mL = i 55 e
BEALIHER /N N 3 A0 FH T K, {3 A SR, 47 7] 5256
T4 IR AR RS I A8 S A
1.3.2 FEPIRERAE

FEZK AR AR, B/ NXCR T 5 ORI 44 B A1
LR 5 A 1 w? BHEDT, AR5 I BS RDRL AR AT, 72
70 CHEF HLRTE 20 min, 105 CHETZfEE . IE %
VAN Q8 R O e A R = N e = Y @ B L 7

* 1 AELEERERE

Table 1 Application amount of fertilizers

fhm HEAE kg - hm™ ANX AL S g AN ENE T4t kg

A B s A A S %

(NH,);HPO+By(N;+B,) 750+0 0.9 0 0.5 0.16 0.41
(NH,),HPO+Bs(Ny+Bs) 583+5000 0.7 6 0.5 0.16 0.34
(NH,),HPO+B o N5+B o) 416+10 000 0.5 12 0.5 0.16 0.26
N+ Bao( Not B ) 0+20 000 0 24 0.5 0.16 0.07

1 T N=18% P,05=46% . F AL A K:0=60% , ¥ 5% N=0.59% ,P,05=0.28%
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Figure 1 Variation of NH;—N,NO;-N and TN concentrations in

paddy field surface water of different treatments over time
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Figure 2 Variation of soluble phosphorus and TP concentrations in

paddy field surface water of different treatments over time
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Table 2 Output loads of nitrogen and phosphorus from paddy field
byt 114 kg hon™

pUBLi]

SR [E s BBk AT
Ni+B, 27.72 4.86 16.83 3.06 1.17
Na+Bs 16.83 2.16 9.72 1.89 1.08
Ns+Bi 13.95 342 8.73 1.53 0.9
No+Bay 10.62 2.07 5.85 2.88 0.72
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Table 3 Evaluation of economical benefits of different treatments
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N+By 9024+276 2.79 0.26 2.53
No+Bs 9210+202 2.86 0.38 2.48
Ns+Byg 9135+128 2.83 0.44 2.37
Not+Bay 8910+268 2.76 0.80 1.96
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