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B Fa B 48 TN 580 5 41.2%.13.7%.8. 7% 1. 5% A 34. 9% . 6 T 5o A L AR & L3 15. 9%, L kTd &
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Study on the given amount per unit field and load capacity of
livestock and poultry manure at provincial scale

YANG Shi-gi''?, HAN Rui-yun'?, LIU Chen-feng®"
(1. Institute of Environment and Sustainable Development in Agriculture,
Chinese Academy of Agricultural Sciences, Beijing 100081, China;
2. Key Laboratory of Agro-Environment and Climate Change, Ministry of Agriculture, Beijing 100081, China;
3. Chinese Academy for Environment Planning, Beijing 100012, China)

Abstract Applying livestock and poultry manure (LPM) to field is the key approach of decontamination and a key
model of the nutrient cycle in agricultural ecosystem. The models of the given amount per unit field (GAPU) and
capacity load (CL) of LPM were constructed,and the total nitrogen (TN) production, GAPU,CL of LPM were analyzed
at provincial scale. The TN of LPM was 380. 56 million ton, TN of swine,cow, beef.laying hens and table poultry were
41.2% .13.7% .8.7% .1.5% and 34.9% , respectively. The TN of LPM was 15.9% of national amount in Shandong
province, 13.4% in Henan province,and 9.2% in Hebei province. The highest GAPU of LPM was in Beijing: Farmland
area per unit reached 83.2 kg/hm? and sown area per unit was 68.2 kg/hm?,and they were less than the safety critical
point 83.2 kg/hm?. The CL of LPM are all less than 0.5 at provincial scale based on the EUs standards,and the highest
CL of LPM was in Beijing,which were 0.48 farmland area and 0.39 sown area, respectively. The CL of LPM was mainly

from swine and table poultry and consisted of almost half of total amount. Therefore, the key of LPM pollution control is
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managing swine and table poultry manure. The potential of LPM application is still very large in China,and it is the most

efficient approach to control manure pollution.

Keywords provincial scale; livestock and poultry manure; the given amount per unit field; capacity load
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Table 1 Coefficients of nitrogen and phosphorus of manure

Ei=RIN ack il Wk LS HXG P!

Index Swine Cow Beef layer Broiler
IR/ (kg/ Gk « 4))  553.73 14 389.36 8 050.70 7.52 41.91
TN/ (kg/Ck « 4E) 4.73 79.02 39.61 0.07 0.39
TP /(kg/ Gk « ) 0.67 12.92 4. 96 0.02 0.08
FJR N/ (kg/1 000 kg) 8. 54 5.49 4.92 9.09 9.27
F R P/(kg/1 000 kg) 1. 21 0.90 0.62 2.57 2.00

3 EREHMH
3.1 BEEEFENER(INE

Mt 2013 AFF e, 2 OR B S IR 5, & X
] O MUAAL IR IE 7 & 26 AR i R (TND IR 2

HE 1, & EAg TN =4 & 380.56 77 t, Hd, 0
A1 206 W52 13,720 (A I 8. TY0 ARG A7 1L 50N
RIS 34.9% . MIXIE i I AR 15. 9%,
HY g 13, 4% b5 =5 9. 2%, £ P&y )|
5% JUAR AR IR BRI SN T 40 ~50%,

R2 W03 FEENELFEESERE"ENINE

Table 2 Total nitrogen of manure of national large scale farming in 2013 Jj t

B ARKX A LLER B X L) it
Province Swine Cow Beef Layer Broiler Total

Jb st 0.90 1.01 0. 20 0.06 1.67 3. 86
REET 0.51 1.00 0.02 0.02 1.01 2.56
wabE 9.77 15. 55 2.04 0. 65 7.10 35.11
Vg 2.62 1.52 0.58 0.28 2.25 7.25
S SERERTE IS 0.93 4.45 1.92 0.05 0. 80 8. 16
TLTH 3.59 1. 89 1.82 0.35 6.50 14.15
BRI 2.72 0.94 2.52 0.17 3.37 9.71
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FEETN A 4t/ T

%208
EERRE RS AN 4k R 4 B A3 it
Province Swine Cow Beef Layer Broiler Total
Ly AR 1. 64 5.32 3.24 0.09 1.41 14. 70
G 0. 74 0.52 0. 00 0.01 0. 36 1.64
TIE 3. 87 1.51 0.38 0.28 10. 39 16. 43
WL 5.54 0.35 0. 04 0.09 2.59 8. 60
3 € 7.22 0. 89 0.82 0.20 9.32 18. 45
e 6.12 0.23 0.11 0.07 10. 37 16. 90
MANIES 9.72 0.16 0. 44 0.10 1.87 12.28
INARA 13.93 5.40 3.87 0.67 36. 64 60.51
bENEa ey 22. 68 4.78 5.83 1.06 16.59 50. 94
il ey 10. 19 0. 36 1.08 0.46 6.08 18.19
B 13. 89 0.12 0.52 0.19 1.03 15.75
IR 10. 49 0.27 0.07 0.09 6.83 17.75
IV AR X 3.77 0.19 0.02 0.04 1.98 6.00
e 1. 31 0. 00 0. 00 0.01 1.35 2.68
E ) 2.67 0.08 0.22 0.09 0.66 3.70
wiEs 12.38 0.49 4.41 0.17 1.54 18.99
HME 0.61 0.17 0.13 0.06 0.22 1.20
“HE 1.13 0.29 0.13 0.06 0.59 2.20
VYR IR X 0.03 0.02 0. 00 0. 00 0.03 0.08
Bevs 2.55 1.69 0.16 0.07 0.28 4.76
Hilr 0.48 0.37 0.34 0. 04 0.05 1. 29
HilEH 0.14 0.13 0.15 0.01 0. 02 0. 44
THE G HIRX 0.16 1.56 0.28 0.01 0.07 2.09
B4R R HiR X 1.27 0.49 0.75 0.11 1.76 4.38
it 156. 80 52.16 33.18 5.63 132.79 380. 56
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Fig.1 Manure TN of national large scale farming in 2013
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3.2 EEEEINMREMERHEMNE JE R B FAE Y A B S O T 25 B T AR B R 2R
2013 4E A [E ALMEAL FR A A8 B 264 TN BB R T 90 kg/hm® J2 % 41 94 1Y Il 5 (i GE — 2
AR LR 3. AT DO RE EL.2e8% BRI TR 3 & 2668 4% JUR ™ M 1 BB AR )
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Table 3 Manure total nitrogen capacity of national large scale farming in 2013 kg/hm?*
HEHH®RM TN Manure TN TN &if Total of TN
Bl ARKX

Province AN 4 R 4 E BES BT A EH R TR

Swine Cow Beef Layer Broiler ~ Farmland area Sown area
£ 6.4 2.1 1.4 0.2 5.5 15. 6 11.7
Jb 5w 19.5 21.9 4.4 1.3 36. 1 83.2 68.2
PR 5.8 11.3 0.2 0.3 11.5 29.0 26.6
ba =) 7.7 12.3 1.6 0.5 5.6 27.8 20.0
17544 3.2 1.9 0.7 0.3 2.8 8.9 9.5
W HIRX 0.7 3.1 1.3 0.0 0.6 5.7 5.7
TTH 4.4 2.3 2.2 0.4 8.0 17.3 16. 8
RN 2. 0.8 2.3 0.2 3.0 8.8 9.1
BIpIT 2.0 2.3 1.4 0.0 0.6 6.2 6.0
g 15.2 10.7 0.0 0.2 7.4 33.5 21.1
TLHA 4.1 1.6 0.4 0.3 10.9 17.2 10. 7
WL 14.4 0.9 0.1 0.2 6.8 22. 4 18.5
R 6.3 0.8 0.7 0.2 8.1 16. 1 10.3
vige ) 23.0 0.9 0. 4 0.3 39.0 63.5 37.4
TLTE44 17.2 0.3 0.8 0.2 3.3 21.7 11.1
T 9.3 3.6 2.6 0. 4 24. 4 40.3 27.8
R4 14.3 3.0 3.7 0.7 10.5 32.1 17.9
il =) 10. 9 0.4 1.2 0.5 6.5 19.5 11.3
W4 18.3 0.2 0.7 0.3 1.4 20. 8 9.2
R 18.5 0.5 0.1 0.2 12.1 31.3 19.1
JUVE R A X 4.5 0.2 0.0 0.0 2.3 7.1 4.9
I3RS 9.0 0.0 0.0 0.1 9.3 18. 4 15.8
iy 0] 6.0 0.2 0.5 0.2 1.5 8.3 5.3
Ul 10. 4 0.4 3.7 0.1 1.3 16.0 9.9
A 0.7 0.2 0.1 0.1 0.3 1.3 1.2
A 0.9 0.2 0.1 0.1 0.5 1.8 1.6
P IR X 0.4 0.3 0.0 0.0 0.4 1.1 1.7
BEVE A 3.2 2.1 0.2 0.1 0.4 5.9 5.6
il 0.5 0. 4 0. 4 0.0 0.1 1.4 1.6
Hilgh 1.3 1.2 1.3 0.1 0.2 4.1 4.0
THE G HIR X 0.7 7.1 1.3 0.1 0.3 9.4 8.4
B 4R HAR X 1.5 0.6 0.9 0.1 2.1 5.3 4.3

I RESTRRAAFEREG ., TR,

Note: National statistical data excluding Hongkong,Macao and Taiwan. The same as below.
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BB AL H T A R i IRK R 58 AR i (275
kg/hm®) , 3 HL Y 22 42 78 90 o I Bt o5 A 02 3% ik
By bR ERY 1/3 AE|, MKHE RS0, 2018 A4 [E
BB IEE TN B AR 0 K 2 i HE 44 1T 10 24 1 2
A3 7 o R B A7 B b TR S &1 83. 2 kg/hm®, B
FEA AR F] 68. 2 kg/hm’ s 4 HE 4 HE 4 = 55—,

A7 Bt b 7T ARk B 63, 5 kg/hm? o B 57 4% B 18 FH 55 3
37.4 kg/hm® ; INAR A5 =, B Bk b 1w AL ) 40. 3
kg/hm” , B #% Fh 1 BLA £ 27. 8 kg/hm®; 5
DU, B B b T AR IR B 33,5 kg/hm? , By 35 b 1 AR
ikF) 21,1 kg/hm® ; ] /4 5% Fi . B 07 B b 1 AR A #)
32.1 kg/hm” , LA 4% A E ALGE B 17. 9 kg/hm* ;]
RABHS A LA #) 31, 3 kg/hm”, B0 #%
FRE AGE 2] 19, 1 kg/hm” s RS L, 87 B b 18 AR
ik #] 29. 0 kg/hm*, H 47 £ B i Lk #] 26. 6
kg/hm? ;37 b 45 25 /N, 53 BF b T AR G5 3] 27, 8
kg/hm® , B0 #% F i ALK #] 20, 0 kg/hm® ; #1144
S5 L B B M TR AR B 22. 4 kg/hm? , B 3G R T
Ik %) 18.5 kg/hm’ s VLVGA 565+, S0 A Ml 1fl Gk

B 21. 7 keg/hm® , AL R ARGAE) 111 keg/hm?,
SN = N AP L SR A B A A K (R | 1A
BRI S ASERET . B B R IE 7E A B
CH DO RUBE B MU AL 7 8 7 B 2 i 19 4 T 4
LA
3.3 BEEEINKHBMAEAE

M 4 FIEL 2 T DU L 35 T R pm A 4 3
JET 8 TN AR #5708 F 0.5 Ho b st fe » B
b BT A R 3R 6 2 0. 48, 3 B BT B9 R 3% f
A7 0. 39 5 H T 1% 2 1006 0 1) s A o 7 288 97 7 U ARG
LR B0 A5 R T R R T S R T L 4 R
PRI UESE 55 A XS 2608 60 faf B K, 2 T 3 22
ALY TR B —F 5 A3 T AR AL 5 A e i
DRIINERY B A7 SE T R AN E SSF Y IR [ ESUES
A6 G777 i e o LR TAUAT Y 1/ 7R g T I XA Y b
g B ST B 1/4 L T T B L FIA XA g A 2l
TR S BT Y 1/20 ol e T DL R A 5 B 6
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R4 203 FEMENLFTE TN R HE

Table 4 TN of Manure capacity load of national large scale farming in 2013

Al AEX B Wi A 4 G A TN/ #k H 1 FH TN/ B i 1

Province Swine Cow Beef Layer Broiler TN/Farmland area TN/Sown area
4[5 0. 04 0.01 0.01 0. 00 0.03 0. 09 0.07
kil 0.11 0.13 0.03 0.01 0.21 0.48 0. 39
PNca] 0.04 0.07 0. 00 0. 00 0.07 0.17 0.16
wabs 0.05 0.07 0.01 0.01 0.03 0.16 0.12
S 0.02 0.01 0.01 0. 00 0.02 0.05 0.06
WS HIRKX 0.01 0.02 0.01 0. 00 0.01 0.04 0. 04
LTH 0.03 0. 02 0. 02 0. 00 0.05 0.10 0.10
H A 0.02 0.01 0.02 0. 00 0.02 0.05 0.05
BIpA 0.01 0.02 0.01 0. 00 0.01 0. 04 0. 04
LT 0.09 0.06 0.00 0.00 0.04 0.19 0.12
THE 0.03 0.01 0.00 0.00 0. 06 0.10 0.06
Wiig 0.08 0.01 0. 00 0. 00 0. 04 0.13 0.11
LRAE 0. 04 0.01 0.01 0.00 0.05 0.09 0.06
Fizyae) 0.13 0.01 0. 00 0. 00 0.23 0.37 0.22
PR 0.10 0.00 0.01 0.00 0.02 0.13 0.07
IIRE 0.06 0.02 0.02 0.01 0.14 0.23 0.16
T 0.08 0. 02 0.02 0.01 0.06 0.19 0.10
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x4
A HERX ¥ 4k A 2F XY A X TN/ #k 4 1H FR TN/ Fh 1fi F1
Province Swine Cow Beef Layer Broiler TN/Farmland area TN/Sown area
Bl =) 0.06 0. 00 0.01 0.01 0.04 0.11 0.07
WA 0.11 0.00 0.01 0.00 0.01 0.12 0.06
I 0.11 0.01 0.00 0.00 0.07 0.18 0.11
IR B R X 0.03 0.00 0. 00 0. 00 0.02 0.04 0.03
WA 0.05 0.00 0.00 0.00 0.06 0.11 0.09
Ei N 0. 04 0. 00 0.01 0. 00 0.01 0.05 0.03
RS 0.06 0.00 0.02 0.00 0.01 0.09 0.06
HINE 0.01 0.00 0.00 0.00 0.00 0.01 0.01
=HA 0.01 0. 00 0. 00 0. 00 0.01 0.01 0.01
POk A iR X 0.00 0.00 0.00 0.00 0.00 0.01 0.01
Sy 0.02 0.01 0. 00 0. 00 0. 00 0. 04 0.03
Hild 0.01 0.00 0.00 0.00 0.00 0.01 0.01
HiGs 0.01 0.01 0.01 0.00 0.00 0.03 0.03
THEEEHIAKX 0.01 0. 04 0.01 0.00 0.00 0.06 0.05
s dEE R R X 0.01 0.01 0.01 0.00 0.01 0.03 0.03
0.6
05F
3
2 04
g =
g
% % 03F
Z
= E 02F
" i 1
0.1F
HiMMmINnnnHIAN
oLl AEEE | [ il .. »_sls
EE Qo XTULeY SEoSe Lo ex s ogk
HERHAIEL-EHER ISR HEKESERECE XSS ECHERSE L
FRKEFCINMKRVRIYESHELNIERRL off @ & Ko & o d a
o 5 1 %
* = = o
z e I &
] - B
A1 BIf X Provinces anf municipalities and autonomous regions
B %% Swine B 54 Cow P4 Beef 11 2539 Layer W AXY Broiler
B2 2013 F2£EMENTFEE TN ERELE
Fig. 2 TN capacity load of national large scale farming in 2013
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