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Nutrient characteristics and cropland utilization suitability of biogas slurry from large—scale pig farms in Zhe-
jiang Province,China

WANG Qiang', LIU Yin—xiu*, BIAN Wu-ying’, NIE Xin—jun®, JIN Juan’, CHEN Zhao—ming'

(1.Institute of Environmental Resources and Soil Fertilizer, Zhejiang Academy of Agricultural Sciences,Hangzhou 310021, China;2.Office
of Zhejiang Provincial Agriculture Ecology and Energy, Hangzhou 310012, China; 3.Cultivated Land Quality and Fertilizer Administration
of Zhejiang, Hangzhou 310020, China)

Abstract: The aim of this study is to clarify the nutrient characteristics of biogas slurry (BS) from large—scale pig farms and to promote the
rational use of BS in farming systems. BS samples were collected from 62 large—scale pig farms in Zhejiang Province in May and August
2016, and their pH, total organic carbon(TOC), total phosphorus(TP), total potassium (TK), total salt(TS), and ammonium—N levels were
measured. The results showed that the average pH, TOC, TP, TK, and TS of the pig BS were 7.39 and 7.47, 5.01 and 4.79 ¢-1."", 0.34 and
0.47 gL', 0.57 and 0.81 g+ L', and 3.06 and 1.76 g+ L' in May and August, respectively. Ammonium—N was the main form of N in the BS.
The mean ammonium—N was 689.2 and 1 235.5 mg-L™" in May and August, respectively, which accounted for 69.6% and 81.2% of total ni-
trogen in the BS. The variable coefficient of TOC was 126.2% and 182.1% in May and August, respectively, and those of TP were 86.7%
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and 222.6%. The variable extents of TN, TK, ammonium, and TS ranged from 44.5%~87.8%. No significant differences in the nutrients

were observed among the regions. However, there were significant differences between sampling times. Ammonium of BS was significantly

correlated with TN,TOC, TP, TK, and TS. The main nutrient concentrations (N + P,Os + K;0) were 1.91 and 2.81 g-L™" in May and August,

respectively. The N:P,0s:K;0 was 1:0.31:0.60 and 1:0.35:0.59 in May and August, respectively. Significant relationships were observed

among the nutrients in the slurry. The N: P:K ratio in the BS was similar to the crop demand in the field. The application rate of BS could

be confirmed according to the ammonium—N concentration in the BS when it was applied in farming systems.

Keywords: large—scale pig farm; biogas residues and slurry; nutrients
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Table 2 The main technical specifications of biogas projects
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Table 3 Statistical parameters of nutrient contents in biogas slurry of large—scale pig farms in Zhejiang Province

RIS i) pH BANRg- L A%/g L LeW/g L7 Zxran A /mg- L Sih/g L7
5A FHEGR=62)  7.39+0.34a 5.01£6.32a 0.99+0.44B 0.3420.30a 0.57+0.28B 689.2+348.7B 3.06+2.04A
Fiensl 6.19~8.37 1.1~38.9 0.28~2.35 0.09~2.03 0.16~1.76 99.7~2 489.3 1.25~14.46

A5 5 250 % 4.6 126.2 44.6 86.7 49.2 50.6 66.6
8A  PHH(n=62)  7.47+0.36a 4.79+8.72a 1.5220.90A 0.47+1.15a 0.81+0.71A  1235.5+568.3A 1.76+1.04B
bien 6.75~8.68 0.1~43.0 0.2-5.5 0.01~6.50 0.08~5.7 200~3200 0.63~6.97

A5 5 250 % 4.8 182.1 59.1 244.0 87.8 46.0 58.7
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Figure 1 TOC,TN,TP,TK,ammonium—N and TS concentrations in BS from 62 large—scale pig farms in Zhejiang Province
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Table 4 Effects of sampling time on characteristics of biogas

slurry in large—scale pig farms in Zhejiang Province
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Table 6 Characteristics of nutrients ratio in large—scale pig farms

in Zhejiang Province

BRI B3R g L (P.0sIN)/%  (K.O/N)/% — N:P,0s:K.0
51 1.91+0.89B  31.2479.3a  60.1+57.0a  1:0.31:0.6
8 1 2.81+2.04A  353+162a 59.3x20.2a 1:0.35:0.59

T 2 AN TRV EURE DX 35 (6] 114 3% 235 1 oR FH LSD ¥ E A8 [R] 40 854 /5 114
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Table 5 Pearson’ correlation analysis among nutrient indexes in biogas slurry

Pearson #H5¢ 7 4% pH BAT LR £y e el AR EoeN
pH 1.000 0.034 0.091° 0.001 0.152% 0.138%* 0.041
(0.016) (0.045) (0.010) (0.014) (0.141%%*) (0.009)
B 0.034 1.000 0.381%* 0.852% 0.088* 0.469% 0.651%
(0.016) (0.598%*%) (0.545%) (0.014) (0.348%%) (0.408%)
25 0.091°% 0.381%x 1.000 0.388% 0.708% 0.790% 0.613%
(0.045) (0.598%%*) (0.327%%) (0.079%*) (0.8367%%*) (0.439%*)
e 0.001 0.852% 0.388% 1.000 0.108%* 0.538" 0.678%
(0.010) (0.545%%*) (0.327%%) (0.001) (0.178) (0.259%*)
S 0.152% 0.088: 0.708% 0.108% 1.000 0.539" 0.340%
(0.014) (0.014) (0.079%) (0.001) (0.104") (0.033)
AR 0.138% 0.469% 0.790%* 0.538% 0.539% 1.000 0.843%
(0.1417%%*) (0.348%*) (0.8367%%*) (0.178%%*) (0.104%) (0.413%%)
&b 0.041 0.651% 0.613% 0.678% 0.340% 0.843% 1.000
(0.009) (0.408%*) (0.439%%) (0.259%) (0.033) (0.413%%)

TE 45550 5 03 T 0RO AE DG 250, 355 N 8 3 TR IBORE il IR AH SR FR 4, 0 TE P<0.05 /KA S ME 1B 35, #3017 P<0.01 K
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