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Carrying load estimation and risk assessment of cultivated land contaminated by livestock and poultry
breeding in Huizhou

SONG Jiang-yan', WU Gen-yi'?, SU Wen—xing’, SHE Lei’>, MA Xiao—rui’, LIU Wang-rong®, YUAN Jun—jie’

(1. College of Resources and Environment, Hunan Agricultural University, Changsha 410128, China; 2. South China Institute of
Environmental Sciences, Ministry of Ecology and Environment of the PRC, Guangzhou 510655, China; 3. College of Chemistry and
Environment, Guangdong Ocean University, Zhanjiang 524088, China)

Abstract: With the rapid development of the livestock and poultry breeding industry in Huizhou, Guangdong Province, improper utilization
of livestock and poultry fecal sewage may pollute cultivated land and even affect the drinking water source in the Dongjiang basin through
surface runoff. In order to assess the carrying loads and risks of livestock and poultry fecal sewage in the cultivated land of Huizhou, this
study collected the latest statistical yearbook data of livestock and poultry breeding in Huizhou and the second national survey of pollution
sources. According to these data, the production and emissions of livestock and poultry fecal sewage and major pollutants (COD, NH;-N,
TN, and TP) in 2018 were calculated using the method of the production and discharge coefficient. The cultivated land carrying loads and
environmental risks of livestock and poultry fecal sewage, TN, and TP were then estimated and assessed based on the actual cultivated land
area of each district (county). The results showed that in 2018, the quantity of poultry fecal sewage produced by livestock and poultry
breeding in Huizhou was 1.51x10° t with emissions reaching 4.44x10’ t, and the contribution proportion and its order for each livestock and
poultry animal was pig (50.3%) >broiler (17.2%) >beef (14.3% ) >layer (13.4% ) >cow (4.8%). Moreover, the production and emissions of
major pollutants totaled 2.61x10* kg and 7.66% 107 kg, respectively. Among all the districts (counties), Boluo had the largest emission of

fecal sewage because of its large scale livestock and poultry breeding, which accounted for 42.9%. The cultivated land carrying loads of

Yfm HHA:2020-06-13 R F HH3:2020-10-09

YEE R RITHE(1997—) , Lo RGBT 58 A, NSl 18T 955 e B A BOR S BORBEFE . E-mail :3032899015@qq.com

HEEMEE MFER  E-mail : Iwrl 79@126.com

EETE : HEEASM LRI H (2016YFD0501410) ;1754 [ ARRF 434391 H (2018A030310681)

Project supported : National Key R&D Program of China(2016YFD0501410) ;Natural Science Foundation of Guangdong Province of China(2018A030310681)

http://'www.aed.org.cn



KA FREMEFH - E 385 F 214

livestock and poultry fecal sewage, TN, and TP in Huizhou were 7.69 t-hm™, 65.38 kg-hm™, and 15.63 kg-hm™, respectively. The alarm

grading levels for poultry fecal sewage and TN were level | , whereas that for TP was level I, and the threats caused by them to the

surrounding environment were small. Thus, the resource utilization of livestock and poultry waste needs to be strengthened continuously

through balance planning for planting and breeding.

Keywords : Huizhou; livestock and poultry; breeding pollution; carrying load; cultivated land; risk assessment
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Figure 1 Location of Huizhou

F1 BT 2018EEESHEE RBHHER

Table 1 Livestock and poultry feeding number and cultivated land area of Huizhou in 2018

X () AEH AL L Annual slaughter RSP B Year—end stock HFH A
Districts Cultivated land area/
(Counties)  THE/k Pighead A/ Broilerffeather W3/ Cow/head A4/ Beeffhead  #EX/P Layer/feather him?

HIR X 284073 6219 031 479 4891 1087 755 21589.19

HPH X 62 895 2231 648 0 2 440 489 596 1422375

HRE 383 807 6 028 206 0 15 458 858 411 33691.18

[LEZE0 568 500 19018 051 2 066 12 565 1862594 49 820.70

Jel 18 79 729 3046291 2955 1897 133 681 19 322.39
S 1379 004 36 543 227 5500 37251 4432037 138 647.21

S e TS R ORI T AR R A G Yl
g X & & SR SR G R ARA Ry
X)),

1.3 iHEFH*

1.3.1 & &8s e Al 5

BEEEEARITEAL:

Q=NxPxf (D)
K QNEFREER GNAESRMEE, KK
PP RE BT ZE kg Sk Bl kg P51 N
PSR BUE N 107

BEEIR G RECN R 8T AR BN
ARG R T RIS I A
TG 2B AL AR BUBLAL , PR r SR FH 1Y)
BRI SR REORE BN T AR BB L S
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S HT AR 2018 AFE BN T & & 2 LR G R T E
70.6% , HAKUNF

E=0x(1-70.6%) (2)

®2 EBRFHTE R (kg k'S kg- P
Table 2 Pollutants coefficient during livestock feeding period

(kg-head™ or kg feather™)
EY E4 LUEE BES XY PR

Pollutants Pig Cow beef Layer Broiler
FefE 1839 91293 38187 456 7.1
PRI 366.5 4211.8 1970.6 — —
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mr.

V=Wx(1-70.6%) (4)
K VAEE R U4 A B ) 35 &
S5 YL (COD NH=N TN . TP) HEjil & kg
1.3.3 & B IR0 15 Bk b AR 2 7 £ PEA

Y FAH G SCRk Y R3S T Bk & & 2875 VTN
TP e RIIG AR i . MR R & g 2505 .
TN TP h 2 BEEA T AL 1 BB b 7K 28 0 far DAL, Al
B

L=0x70.6%/S ; 8%, L=Wx70.6%/S (5)
Kp LB EIGYY (75 TN TP) #F b 7 48 £ 1o
t-hm? 8 kg hm™; S AR L FRAFHL T, hm®

R F & IR TG Y 0 AR AL B 5 XA
BB SIRIHTG Y IS 1 A R 7 DA BB AR R BT ARG
FEEA LT

R=LIM (6)

R3 BRETPEEMAFTATE R (kg X 'S kg )
Table 3 Pollutants coefficient in livestock manure during feeding

period(kg-head™ or kg feather™)

R B 60 T B R AR, 70 SO VA S5 SO 9],
UK 4 M 42K 8 B FRFH T Y RIS R, 5
2 SCHR[10], A58 2L 30 t-hm™, 170 kg-hm™.35 kg-
h > f g BF X 7 85 2695 S TN TP i fie K HE S
R
R4 BEETREABMMARATERESR
Table 4 Alarm value classification for the cultivated land carrying
load of livestock and poultry fecal sewage , nitrogen

and phosphorus

I H Items <04 0.4~0.7 0.7~1.0 1.0~1.5 1.5~2.5 225

2475 Fecal sewage COD TN NH;—-N TP
R 63.6 1.9 0.2 1.1
HERE IR 5.5 23 0.5 0.1
LR 1691.1 31.9 0.1 15.8
W2 IR 97.8 17.1 29 0.3
SEEES 955.4 15.3 3.0 3.9
R4 IR 33.9 9.2 2.8 0.3
NG 8.6 0.5 0.3 0.1
APLES 1.7 0.1 0.001 0.02
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Figure 2 Feeding number of livestock and poultry in each district

(county) of Huizhou
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Figure 3 Production of livestock and pouliry fecal sewage in each

district(county) of Huizhou
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Tl 5 1 7 s R B, TS H 2018 A B T S 4R
15 g e A R HE R R S5 R4 B LR 4 gk 6.
2018 4F UM T & & F74H 4 Fh 255 444 (COD \NH3-N
TN FITP) A7 A5 8 g 2.61x10° kg, 45 X () BTk 5 e
HEFFEH R T2 L (42.9% ) > B 4 B (24.4% ) > BB X
(18.8%)>JE 11 5 (7.8%)>H FHIX (6.1%) ; I 58 K B4
B B0 B SRR TS Y A e AR P R, 430
9 1.12x10° kg F13.29%107 kg, 4T & & #7548 4 F 5
e Wy HE R N 7.66% 107 kg, Hi i cOD HE & el
92.9%, i TN \NH,—N F1 TP HEic & 5 o8k al WL,
BREFEG DAY S RS A FHEY
COD ffir i K, N & & 3805 i E 25 YL 7 R
AbFEFFHAS S, AT B8 S 1 il 4 FH 3 RUK 85875
Qo BN TR Z IR ARZ , & &I Rk

K5 208FEEMNHEX(B)EFEETHHE(10°)

Table 5 Emission of livestock and poultry fecal sewage in each district (county) of Huizhou in 2018(10° t)

¥ Pig Wi4F Cow

- Beef RoLE TR 3 2

=X
oy

Distﬁié(%ﬂ)mtie@ FManure R Urine  F&Manure R Urine  F$Manure  J{ Urine  Layer manure Broiler manure Tofl
HO X 15.36 30.61 1.28 0.59 5.49 2.83 14.58 12.98 83.72
HPHX 3.40 6.78 0 0 2.74 1.41 6.57 4.66 25.56
HARR 20.75 41.36 0 0 17.35 8.96 11.51 12.58 11251
[ 30.74 61.26 5.54 2.56 14.11 7.28 24.97 39.70 186.16
AR 4.31 8.59 7.93 3.66 2.13 1.10 1.79 6.36 35.87

4l 74.56 148.59 14.75 6.81 41.82 21.58 59.42 76.28 443.81
Uk 5 E/% 50.3 4.8 14.3 13.4 17.2 100
http://www.aed.org.cn —195—



KA FREMEFH - E 385 F 214

o 1501 [ coDp
& O NHs-N
2 120F 7 1N 42.9%
I 2 TP =
%‘t%‘ 90
E?;%. 24.4%
oS 600 18.8%
g 2ol
2 30 1% 7.8%
0 - —
HIRIX HHX HARA iRz yARE=S

X (H) Districts(Counties)
B4 BENTEX(B)ESTLYUTEE

Figure 4 The production amount of livestock and poultry

pollutants in each district(county) of Huizhou

RO 0I8FEMBEEFETRIHME0 kg)
Table 6 Emissions amount of pollutants from livestock and
poultry breeding in Huizhou in 2018(10° kg)

oy
Distric],tzs(((%znties) cop ™ NH,-N R Tofl
IR X 13.30 0.74 0.16 0.18 1438
HPHIX 4.34 0.23 0.06 0.05 4.68
HARH 17.48 0.89 0.18 021 1876
TR0 30.51 1.66 0.31 039 3287
yARE=S 5.59 0.26 0.04 0.07 5.96

AT 71.22 3.78 0.75 090  76.65

Uk o H/% 92.9 4.9 1.0 1.2 100

WEEEGEE, & E G TR T R
7.69 t-hm™, B4 AE K 0.26, 8 T 1 9%, %} J8 0 3185 TC
JAE o I rP R DX ) B 2 TS M b R B e e, R
931 t-hm™, [ Bk Z ,H 897 t-hm™, {HF A X
(BB & & 2T EWMGON N 1T 9, Tol e85 X
Ko X T TNOR UL, 4T TN B R 28 6 far 4 65.38 kg
hm™2, B AE 7 0.38, 8 T 1 S, XF Jil i 30 55 85 6
Jitp o T X R T L TN A A 26 £ A v,
G A LG, %) J BRI RS A B . X TP i, 4>
7 TP #f AR 28 671 47 Ky 15.63 kg - hm™, B4R 2 5] 8 T
11 %, W AE R BT UGG, X s R e A A g o B T
BPHX AT A = AN X (B ) 59 TP AR 4 6 ff 45
171 (15.30~19.62 kg-hm™) R H N0 T 9, AR 3R
B8 RUBHARG , %o PSR Al

Zi b, Han BT B S 385 K B s Y HE
BN 2875 TN TP #7857 A BAIG, %] PRl 245k
Jol N PEAE RS KB AR . 5 AR X (B A H, 1% B

®7 BMNTESFRESEHMRB AR
Table 7 Carrying load of cultivated land for livestock and poultry

breeding in Huizhou
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Figure 5 Environmental risk assessment for the pollution of
livestock and poultry breeding in Huizhou
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