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Characteristics of nutrients in anaerobic effluents from large—scale livestock farms in North China Plain

FU Li, ZHANG Ke-qiang, GAO Wen—xuan, DU Hui-ying’

(Agro—environmental Protection Institute, Ministry of Agriculture and Rural Affairs, Tianjin 300191, China)

Abstract: In order to further understand the characteristics of nutrients in anaerobic effluents from large—scale and intensive livestock
farms, an experiment using livestock farms as the research object, was conducted to analyze nitrogen and phosphorus forms, cation contents
and heavy metal contents in effluents collected from Xushui, Hebei Province, which is a typical planting and breeding area in North China
Plain. The results showed that the average total nitrogen content of swine farms and dairy farms was 804.6, 137.5 mg+ L' respectively and
38.9, 38.2 mg- L' respectively for total phosphorus. Moreover, the average content of ammonium nitrogen accounted for 66.0% of the aver-
age of total nitrogen, whereas the average content of dissolved reactive phosphorus accounted for 90.9% of the average of total phosphorus.
The average content of K \Na",Ca® and Mg™ was 568.5, 299.5, 33.5 mg+ L' and 50.5 mg- L' respectively. Our results indicated that there
were high concentrations of nitrogen and phosphorus nutrients in livestock anaerobic effluents most of which was in available forms. In addi-
tion, there was positive correlation between four cation contents and electric conductivity, and multiple correlation coefficient was 0.4. Fu-
thermore, heavy metal contents in effluents did not exceed the limits of Standard for Irrigation Water Quality (GB 5084—2005).

Keywords: livestock farm effluents; nitrogen and phosphorus forms; cation; heavy metal

e EF G b BorE A T HRREZEMEZ 1842 1, SR AR AR 5 K B2 2042
] PR &, 2016 4, 42 1142 1000 3k LA BRI 1, HoH 409 AR S0P IR, 3ok SER 4R T 9 2695 (O
Y37 89 388 A AEAFAEAE 1003k KL ERURIBAL A 30 HORIFRAHAL A ™ A i PRI L vhigte B <8 19 7)) Bl T
40 230 M, FREAFETS AR AE A 3840 R EEE  BO RIS Qe R SREE AR BT K 2 A B

Wi HE:2018-06-23 A HEH:2018-09-30

EERIA AT F(1994—) PG PrH LS AE Al B I8 A ISR o E-mail : 389627975@qq.com

HBMEIEE AESTE E-mail : duhuiying2008@163.com

EETE 2t ATk (R BHIF L 51 (201503106 ) ; Kt LA 7 Mk H A R QB AT VRS & 55T (ITTCRS2018006) 5 2018 4R A4 AR A5 PR IR
I H

Project supported: The Special Scientific Research Fund of the Agricultural Public Welfare Profession of China (201503106) ; Innovation Team of Tian-
jin Cattle Research System(ITTCRS2018006) ;2018 Project of Agro—Ecological Environmental Protection

http://'www.aed.org.cn — 487 —



Rl EBESREZIR-E3605-F4H

SR N KNE B A T AR A, A] S VR AR A K e
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Figure 1 The distribution of different DO content of the
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Figure 2 The distribution of different COD content of the

survey sample
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90.2% ,NO:-N & #/NF 9.0 mg- L7 4R 378K o NHi-N
i TN [ 32.9%~82.8% ,NO:-N 75 /N T 12.0 mg- L',
HERIALEN B KP ARG ERE S T4Y
NEAK PR R G &

NEAK R R AR AR . FE LK TP & 7 P4 E
389 mg- L™, TP & &4 T 10~30 mg- L™ Ju [ A B AE
a2, R A S 38.9% ., TDP % i °F- 2y
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o7 B K, R 33.3% . T R AT 9 0 A IE KRR i
TDP & & 5§ TP ) 75.3%~97.3%, TDP & & 5 TP 1Y
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R K TP &5 f - ¥{H 4 382 mg- L', TP F A T
10~30 mg- LG FE N AL S EcE e 22, o5 A S 80
43.5%. TDP % &t 1)~V {H N 34.7 mg- L', TDP 75 &
AF 10~30 mg - L8 Fl N AR S Bl 22, 2 i it
(1) 47.8%. DRP 75 & 1~V {E N 32.5 mg- L™, 7E 10~
30 mg- L3 Bl N B 5t BT o b BBk, ol 52.5% .
JE A 1 A4 37 B KRR f H TDP 5 &5 TP 1Y 72.1%~
99.1% ; DRP % & 5 TDP K9 93.7%, 5 TP 14 85.1% .

3 IEK TN/TPAEAE 12.5~72.2 Z 8], -1 28.5;
A3 HE K TN/TP{E.AE 0.7~6.1 Z 8], SF-3 3.6, {EFTIH
ST B K S IN/TPE R & KT 45
JE 7K, it P BT, 1 AR 8V 4 77 43 5 oK LB, i A 5% 4
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NEK AT F o RERRKR(E3) . B
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Table 1 Nitrogen and phosphorus contents in effluents of livestock farms(mg-L™")

FEH 3 Livestock farm ZHY Parameters TN NH:-N NO:-N TP TDP DRP
Y Ji[Fl Range 236.3~1610.3 157.3~1373.2 0.6~9.0 15.1~97.3 11.4~90.2 7.5~79.6
Swine farms S g5 RS MeansSE 804.6:1044  616.2+85.9 3.0£0.6 38.9:8.1 35.4+7.4 32.046.9
PALE Median 758.2 537.9 22 28.6 26.2 22.8
AR 2K CV 0.21 0.28 0.72 0.33 0.32 0.35
3 i [l Range 20.9~457.7 14.9~243.0 0.3~11.7 16.3~93.3 15.7~71.7 13.7~74.5
Dairy farms A +FR AR MeansSE  137.5+25.9 76.1+11.8 1.7+0.6 38.2+5.4 34.7+4.8 32.524.6
{7 5L Median 110.3 62.6 0.9 29.7 27.0 25.8
5 R ECV 0.24 0.35 0.35 0.39 0.42 0.44
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Figure 3 Cation contents in effluents of livestock farms
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it it B MRS R i ) HE A O R T 22 s R
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R, # BRIE KPR R T, W IR K A& B it S
(Lo 0N 0 ) W S AL (= 7 N e T 87701 ) 53
FH it Y i R R R R i B R A, &
REARAE D 0l ) ) P 2030, B2 | B AR Ak R DG B R
HIR 2 —, MK ZHOR K EE 2 K F2 2 BRI A
T, ok T S B2 R R O BE, T
3 3 A S IR A T A ) K AT R 1 S, S R

http://www.aed.org.cn



B F A5 USRI AL KK BURFAE AT ST

2019478

®2 FEGERKPEESRERE

Table 2 Heavy metal contents in effluents of livestock farms

Ay SRR RE| As/ Hg/ Pb/ cd/ Cu/ Zn/ Cr/
Types Parameters pe- L pe- L gL pe- L mg- L™ mg- L mg- L
#5 i K AH Maximum 30.41 0.52 138.14 8.84 0.84 1.88 0.09
Sf::::: $5e/ME Minimum 1.40 0.00 10.93 0.00 0.24 0.26 0.01
SEHIE Average 11.68 0.12 47.46 2.39 0.46 1.09 0.06
Hr 5 Median 10.78 0.05 27.08 1.22 0.45 1.09 0.07
A Z K CV 0.39 0.56 0.32 0.56 0.39 0.47 0.51
135 F KAl Maximum 16.36 0.59 109.31 6.87 0.80 1.11 0.04
';Tmfi /M Mininum 1.56 0 0 0 0 0.33 0
EHIHL Average 6.25 0.13 29.48 1.69 0.21 0.71 0.01
H {7 5L Median 6.03 0.08 23.72 0.99 0.18 0.72 0
5 R CV 0.45 0.56 0.53 0.27 0.55 0.30 0.69
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BEAR , KA AR I BE 2 KAHEBET -, KR AR AR S ME T, 5]
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EORIE Y R BB K K E K £, 350 mg - L7,
Ca™ Mg i/, 4.2.5.7 pg- L. ABFFH K,
Na . Ca™ Fl Mg 14 °F- 24 &5 2t 43l J& 568.5.299.5.33.5
mg- L' H150.5 mg- L™, HE 77 i K>Na™>Mg*>Ca™,
5k HAARSE I 45 R — 2, K Na™, Ca® fl Mg
ST B IR 4y, 2R AR B ST R B IE Kt ]
A5, el B B A S K R B T
TR, Kiziloglu 252 BIF 5% 26 B, AE /K HE 0% fig
PE R A e B N S, SRS IR KR
Fb, SR A BT 9 IE K A5 3 G 8 rp ) R o i
o RIS R 3 R K R T A R i 2 S 3
H1 K" Na'Ca™ Mg i i 2% , i IR 38 v BH B 5 19
P, 5 - 39 v BH B B RO SR TR Y IE
AR,

S AECI SN IR h A
w4 ARG B He Sh 36 P B 42 )8 As P,
Cd.Cu.Zn . Crii & & & T4y, S HMR—8. M
BRI R Z Bl A TR SR R LR 42 & o
F (W Cu Zn 55) Tk, LS SR & & AR K B
TR H T, MK 4 R oo R FE Ok IR T
TR, 5 B4 A LA Cd<Pb<Cu<Zn, 51k
FZEAE h E 4 ) & i A A LA — B, R
IR R & B IEPAAEE SR As . Cu Zn HFRIYIN
G2 b RS A9 3R B8 IE K AS A7 76 5 4 J8 R AR A BE
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H 4 )& As Hg . Pb.Cd.Cu.ZnCr % 5 V- H1{E 550
8.97.0.13.38.47.2.04 ng- L™ F10.34.0.90.,0.03 mg -
L, 3454 (GB 5084—2005 4 M ¥E ML K Fibp ) , 5
FEG AT — 3

FRAENE K AR AT DL R A48 AR E A L3
B 48 O - R B0 - 4 e TN R AL N
AL Pt (U R M A A K 1 i -
JEAKE FRFENE A AU SR 43 i JT R AR R
INFE R AR A i R0 A B T, 4R
PRAEY 7 i HLAT 3k 2 T (K it A 6K £
INEE AR AE YAy o 28 4 RS, — 5 T, AE /K & 5 1
B2 A AR AR FH = A 1 NOS=N 3 3 [ /K 553 T S DB 1)
TWRVE V5 g K, B KR E E IR 5 —
A7, NE Kt A, 23 38 5 4 8 5 o, 0 3R
VR0 o i 7= A S B, R 3 e 1 B At FH XA
W2 AT R FE ), {HL iy 3 B 1 e o AT A A —E 1
JAUBSS

A5 38 3 0 S R Ak 77 BE 7 25 T R A B )
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