
UC Davis
UC Davis Previously Published Works

Title
Nitrogen dynamics of anaerobically digested slurry used to fertilize paddy fields

Permalink
https://escholarship.org/uc/item/3d16p0gn

Journal
Biology and Fertility of Soils, 49(6)

ISSN
0178-2762

Authors
Chen, Dingjiang
Jiang, Lina
Huang, Hong
et al.

Publication Date
2013-08-01

DOI
10.1007/s00374-012-0752-8
 
Peer reviewed

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/3d16p0gn
https://escholarship.org/uc/item/3d16p0gn#author
https://escholarship.org
http://www.cdlib.org/






Variables Eh EC Total N X NH4-N NO3-N Total K TP CODMn

(mv) (μScm−1) (mgl−1) (mgl−1) (mgl−1) (mgl−1) (mgl−1) (mgl−1)

First application −318.0 7,668 676 505 5.3 109 39 2,576

Second application −288.7 6,991 603 565 3.9 83 31 1,251

Third application −295.0 5,441 645 630 1.7 53 23 1,189

ADS Pool

Pipe
Water Inlet

Soil Bund

Ceramic Cup

Concrete Bund

Floodwater

10
0 

cm60
 c

m

PPS

40 cm-deep Trench

Soil

OM

IM

Plot 1
PPS

WLR

WLR

20
 c

m

Plot 2
PPS

WLR

Plot 9
PPS

WLR

Hard Pan

Water Outlet



¼ þ ¼ ¼
� �

ð Þ

¼
þ

¼ ¼
� �

ð Þ

μ

¼
C

A
ð Þ

Treatments N P K

Urea ADS Superphosphate ADS KCl ADS

CK 0 0 39.3 0 150 0

NF 270 0 39.3 0 150 0

NADS 0 270 26.3 13.0 115 35.1
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0 Treatments CK NF NADS

Input Biological fixation 26.2a

Rainfall 15.8

Rice seedling 4.6±0.7

Fertilized N 0 b 270.0 a 270.0 a

Background 0.8±0.1 a 0.8±0.1 a 0.8±0.1 a

Irrigation 36.7±1.3 a 36.7±1.5 a 36.5±1.6 a

Output Plant uptake Straw 54.2±5.4 b 101.6±7.7 a 94.8±7.5 a

Grain 57.1±2.9 c 100.9±3.3 b 119.1±5.4 a

Root 6.6±0.6 b 14.1±0.6 a 15.6±0.7 a

NH3 volatilization 5.5±3.5 c 25.4±3.5 b 49.8±5.6 a

N2O emission 0.8±0.5 c 1.2±0.8 b 1.5±0.9 a

Drainage load 1.3±0.1 b 3.1±0.2 a 3.2±0.1 a

Percolation load 6.5±2.1 b 12.7±2.5 a 11.7±2.1 a

Balance −47.9±7.6 95.1±6.8 58.2±7.1
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Treatment This study Other studies

Urea ADS Ureaa (%) ADSb (%)

Plant uptake 98.7±7.2 b 111.6±8.4 a 12–70.3 13.2–50.5
(36.6±4.4 %) (41.3±5.1 %)

NH3 volatilization 19.9±4.3 b 44.3±3.7 a 0.5–33.3 6–32
(7.4±1.8 %) (16.4±3.7 %)

N2O emission 0.4±0.2 b 0.7±0.3 a 0.12–2.25 –
(0.15±0.12 %) (0.26±0.15 %)

Drainage load 1.8±0.2 a 1.9±0.3 a 0.3–4.1 –
(0.67±0.12 %) (0.70±0.15 %)

Percolation load 6.2±1.3 a 5.2±1.8 b 0.12–2.5 0.02–3.94
(2.3±0.8 %) (1.9±0.5 %)

Others Residual in soil 6.2–22 13.2–34

N2 emission 143.0±10.5 a 106.3±9.8 b 0.4–25.9c 9.9–38.9c

(53.0±9.1 %) (39.4±8.4 %)

Unknown 3.8–21.5 4.0–26.0










