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F1ENRBAASE. BRATRIL" N RREF AR RS0
Table 1 Nitrogen contents, straw /grain ratios and dispositions of crop straws
/ (kg/kg)
(g/ke) (kg/kg)
6.50 1.10 0.95 0.00 0.05 0.00 0.00
( ) 6.80 1.60 0.95 0.00 0.05 0.00 0.00
9.20 2.00 0.85 0.05 0.10 0.00 0.00
9.10 1.00 0.74 0.05 0.21 0.00 0.00
12.30 2.00 0.12 0.05 0.40 0.02 0.41
18.10 1.60 0.00 0.05 0.40 0.02 0.53
21.00 1.60 0.00 0.05 0.40 0.02 0.53
25.10 0.50 0.00 0.05 0.40 0.00 0.55
9.00 0.10 0.00 0.05 0.40 0.00 0.55
11.00 0.10 0.00 0.05 0.40 0.02 0.53
%2 ERHEE. ARAN I RERRRATE RGN
Table 2 Excrement nitrogen contents, raising periods and excrement nitrogen dispositions of livestock and poultry
(keg/kg)
@ rd) @
161.14 365 0.12 0.35 0.27 0.27
25.40 120 0.14 0.25 0.27 0.34
11.40 365 0.34 0.50 0.05 0.11
1.02 45 0.25 0.31 0.06 0.38
1.06 361 0.33 0.23 0.06 0.38
2.15 140 0.24 0.35 0.14 0.27
%3 RANABRBFURFE RS
Table 3 Food nitrogen contents and production of food residue
(g/ke) (kg/kg) (g/kg) (kg/kg)
14.00 0.09 0.06 1.10 0.00 0.00
21.00 0.10 0.06 15.00 0.14 0.12
16.00 0.09 0.06 28.00 0.13 0.11
3.00 0.06 0.05 28.00 0.14 0.11
58.00 0.09 0.05 27.00 0.13 0.11
3.00 0.11 0.06 24.50 0.14 0.12
0~0.60 0.00 0.00 22.00 0.12 0.11
0.60 0.12 0.12 5.30 0.11 0.11
0.00 - - 0.00 - -
(kg/kg) 4)
3 Nium-exe = Neon ™ Nivodewaste ~ Vi body 4)
37.72% 60%~ Noumexe ® Neon
99%( 80%) ® 3)
( ) N food-waste (3) M body
49.82% 30% 70% ® 20, [3536]
3 4
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T4 ABRIRELRS N (N kgfhun’) ¢ (N
Table 4 Dispositions of human excrements kg/hmz) t (431

(kg/kg) (kg/kg) (kg/kg) 150 ~ 225 kg/hm? r (r<0.4)
0.24 0.76 0 (0.4<r<0.7) (0.7<r<1.0)
0.24 0.10 0.66 (1.0=r<1.5) (r=1.5)
124 HHCRES ML AW T 5
L SR A U i) YRR SCRR AR T2 3R
5) 13, FEBCHERE EXF P B BT it o b, JRai S
Ry = Ng / Ny (5)  WIUKBUEATSE . R EAR LT ILA:
1)
Ry [18, 44]
2) /
N
: 3) 4

Nr
123 WESGEWPEN L RSO PEY
BT IRFEY R — Ik Em), FENOKM KRB
M8 3 Uy makAT .

1) Cn=0 N to-water! Owater
Cn
(mg/L) O N-to-water
® O water (m’)
2014 GB 3838- 2002
I (1.0 mg/L)
2)
N
N,O-N
NH;-N  N,O-N
5

%5 NH3;-N. N,O-N. NOy-N HEfg [F F129-30- 38391
Table 5 Emission factors of NH;3-N, N,O-N and NOx-N

(g/kg) (g/ke) (g/ke) (g/kg)
N,O-N 9.80 8.10 10.00 5.00
NH;-N 182.60 105.00 100.00  56.10 ~ 333.30
NOx-N  351.10 449.50 - -

3)
[40]
(r)[4l-42]
r = plt p

WPS Office 2016 CorelDRAW 12

SPSS18
2
2.1
535t
24.63% 69.37% 5.99%( 2)
24.63% 15.60%
59.76%
42.47%
57.53%
170t
41.14% 9.89%

1% ~ 2%%
30% ~ 35%*! 14% ~ 38%!4¢!

10%5%
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Fig. 2 Quantities, sources and destinations of waste nitrogen in Suzhou City(2014)
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Fig. 3 Recycling utilization of waste nitrogen in Suzhou City(2014)
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*6 NTIERREXRY

Table 6 Analysis indexes and correlation coefficients

04)

GDP(X))

0.89
(X2) 0.91
(X3) 0.86

(Xy) 0.98

(X5) % 0.94

(Xe) % -0.33
(X7) % -0.45
(Xz) t -0.72

2000—2014

n=15

*7 FLSOAMBEZLITER

Table 7 Consequences of step-wise regression and path analysis

RZ

6319.83
X4 18.70

X3 0.16

- 0.97 0.18

0.22

2.96<5

82%

18%

1) 2014
535t

57.53%

2)

21.99%

VIF =

0.18

(59.76%)

84.03% 49.26% 37.72%
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Quantification and Environmental Effects of Waste Nitrogen in
Crop-livestock-household System of Suzhou City

ZHANG Ning', WANG Yanhua"*", QIU Yu', YANG Hao'**, ZHOU Wei’, CAI Zucong'”*

(1 School of Geography Science, Nanjing Normal University, Nanjing 210023, China; 2 Jiangsu Provincial Key Laboratory of
Materials Cycling and Pollution Control, Nanjing 210023, China; 3 Institute of Soil Science, Chinese Academy of Sciences,
Nanjing 210008, China)

Abstract: In order to know the waste nitrogen flow and its environmental effects in the food chain, the crop production-
livestock breeding-household consumption system in Suzhou City was studied. Results showed that 5.35>10 t waste nitrogen
were produced, 59.76% of which were from human food consumption and 57.53% of which were lost into environment. The
nitrogen recycling rates of crop straw, animal excrement, food residue and human excrement were 84.03%, 49.26%, 37.72% and
21.99%, respectively. 1.70><10* t waste nitrogen were transported into water, and the concentration was 4.30 mg/L, which is 4.3
folds of the three-level standard of water environmental quality. The atmospheric environmental waste nitrogen load was 5.8><10° t
and most of the pollutants stemmed from human and animal excrement, mainly in the form of ammonia. The farmland load
warning value ranged from 0.15 to 0.22, belonged to the first level and signified non-pollution. Path analysis showed that
population, policy and science-technology are the strongest driving forces for the waste nitrogen discharged in environment.
Therefore, comprehensive measures in agricultural production and waste management could be taken into practice to improve the
environment in Suzhou City, such as fertilizing more excrement, reusing straw diversely, managing excrement scientifically, and
processing food residue specially.

Key words: Suzhou City; Crop production; Livestock breeding; Household consumption; Waste nitrogen; Environmental

effect
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