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Impacts factors of nitrogen loss on yield-scaled basis in
some regions in China based on literature survey

WANG Qian

(Institute of Environment and Sustainable Development in Agriculture/Key Laboratory for Agricultural Environment of Ministry of

Agriculture and Rural Affairs, Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract Based on CNKI, ScienceDirect and Web of Science databases, around 200 literature related to N runoff and
leaching loss of major cereal systems of three major plains in China and published on 1995 — 2016 were collected by
taking “non-point pollution” as searching theme and “N”, “leaching”, “runoff”, “chemical fertilizer”, “slow and
controlled-release fertilizer” and “straw returning practice” as keywords. Yield-scaled N loss was calculated by
extracting valuable data from the literature, including fertilization amount, soil nutrition, soil texture, precipitation,
irrigation and crop yield. Impact factors were analyzed by setting up multi-factors linear regression models of yield-
scaled N loss for different crops and specific field management based on step-wise regression method. The main results
were: 1) In terms of chemical fertilizer, the main impact factor affecting yield-scaled N leaching loss was soil total
nitrogen content (TN) in MLYP (Middle-Lower Yangtze Plain) ., and N fertilization amount and TN in NCP (North China
Plain); 2) Yield-scaled N runoff loss was more affected by irrigation field management, P fertilization amount and TN in
MLYP; 3) In terms of SCRF (Slow and controlled-release fertilizer) and straw returning tillage, the main impact factors
were TN and N fertilization amount, respectively. Relevant management measures suggested in this study are as
follows: In MLYP, yield-scaled N runoff loss is higher than yield-scaled N leaching loss. In order to reduce yield-scaled

N runoff loss and enhance the recycling and retaining of N nutrient, it is necessary to adopt technologies such as
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ecological ditches or buffer zones. The application area of SCRF should be increased. In NCP, in the case of chemical

fertilizer, N application is an important factor positively affecting yield-scaled N leaching loss, which suggests a proper

value could be determined by decreasing N application amount. It is needed to decrease wheat growing area in sandy

soil and increase straw returning tillage area. In Northeast Plain, both irrigation and N fertilization management should

be optimized to improve nitrogen use efficiency.

Keywords vyield-scaled nitrogen pollution loss; runoff; leaching; impact factor
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Solid horizontal lines of the box plot from the bottom to the top represent 10%, 25%, 50%, 75% and 90% percentiles,

the dots outside the 10% and 90% percentiles represent data lower than 10% percentile or higher than 90% percentile. Dotted

lines represent mean values. RL, RR, WL, WR respectively represent N leaching of rice, N runoff loss of rice, N leaching of

wheat, N runoff of wheat after applying chemical fertilizer. RSCRFL represents N leaching of rice by applying slow and

controlled-release fertilizer. n represents number of samples. The same in Fig. 3 and Fig. 5.
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and *¥ represent the model reaches P=0. 05 and P=0. 01 significance level, respectively. The same below.
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Fig. 2 Relationships between N loss and crop yield in Middle-Lower Yangtze Plain
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Table 2 Yield-scaled N loss model by applying chemical fertilizer in Middle-LLower Yangtze Plain

[18-26]

i H Ttem
., FEA
e wREES R - i PO, Bt B
. i Kt 4 N & & % W i o o No. of
Crop NI type P, O; application Significance
Constant Total N Rainfall samples
amount
AAZUL 0.012
1. 760 — — 0.032 30
IK R N runoff (0. 15)
Rice APk 0. 345
0. 329 — — 0.001 18
N leaching (0.49)
INHE AR 17.902 0.031
—37.06 — 0.001 12
Wheat N runoff (0.52) 0.41)
TE 5 4~6 5 A8 BIH RBUS S h v v acE, AR AR R R AR R AR S T 2518 B SO T
F. T,

Note: Weight coefficients are listed inside the brackets after and regression coefficients of independent variables for each model in 4—6
columns in the table. — represent the corresponding variable isn’t included by the model. Relevant literature was listed as the

superscript figures behind the title of table. The same below.

£33 KIPTHEREEREZGETABRKETIBRER R
Table 3 Yield-scaled N leaching loss model by applying slow and controlled-release fertilizer

[23,27-28]

in Middle-Lower Yangtze Plain"

BB N B A R
e 454 Constant and independent variable 5 *jzlgif
0. 0
Cro NI type s g = Significance
P P (ke & N g samples
Constant Total N
K HE R BE 0.542
—0.651 0. 001 12
Rice N leaching (0.80)
30r
n=16 n=31
» .
25

/kg/t)

it
Yield-scaled N leaching loss
o
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L
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(=]
T

L= T
£

_

L ¥V T

n=19

5 T

0 1
INAE FK /NEE EORFEFFA AR S AR
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5

Type of yield-scaled N leaching loss
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Fig. 3 Yield-scaled N leaching loss in North China Plain
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(a) and (b) represent maize N leaching and wheat N leaching by applying chemical fertilizer, respectively. (c) N leaching

in the case of WMRYRSR.

B4 BESTREKEESEYTEANHEE

Fig. 4 Relationship curves between N leaching loss and crop yield in North China Plain

F4 EEBFRMUEAUEMBENTHEGETRMETERER ZKED

Table 4 Yield-scaled N leaching model by only applying chemical fertilizer and the model of wheat-maize round

year rotation by implementing straw returning tillage in North China Plain

[29-37]

Ui H Ttem
FEA
IR i i B BE Rcs
fE4 CE e 4N &R Kk _— No. of
Management N application Significance
Constant Total N Clay samples
amount
INFE
17.92 0. 056 — —1.30 0.001 16
Wheat et
_— Chemical
EK €1 0.019 8.15
fertilizer —7.08 — 0.001 31
Maize (0. 15) (0. 24)
VN NG 5P S & FFik H 0 010
Wheat and Straw —0.98 ' — — 0.001 19
, ‘ (0.70)
maize returning

T AL AU ALY 32 B0 2 T SCHRL 29 ]~ (340 R FF gt RS 12 B9 15 2 T SCHR[35]~[37].

Note: NI calculations models for applying chemical fertilizer is according to references [29] —[34] and for implementing straw

returning practic are according to references [ 35]—[37].
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Fig. 5 Yield-scaled N leaching loss in Northeast Plain
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(a) and (b) represent rice N leaching and maize N leaching by applying chemical fertilizer, respectively.
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Fig. 6 Relationship curves between N leaching loss and crop yield in Northeast Plain
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