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Effect of different storage methods on physic-chemical
properties of pig slurry
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Abstract: [Objective] Aiming at the great loss of nitrogen during swine slurry storage process, effects of open
and sealed storage on the physic-chemical properties of swine slurry during the storage process were compared
in autumn and winter to provide a theoretical reference for swine slurry storage and return to the field.

[ Method] The effects of open and sealed storage on material transformation, nitrogen loss and harmlessness of
pig slurry storage were compared in autumn and winter under laboratory condition. The changes of pH value,
electrical conductivity (x), chemical oxygen demand (COD), NH, -N content, NO; - N content, total nitrogen

(TN) content, seed germination rate and heavy metal (As, Zn, Cu, Pb and Cd) contents were analyzed.
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[Result] The pH value first increased and then remained relatively stable, x, COD, the contents of TN, NO; -N
and heavy metals gradually decreased, NH,-N content first increased and then decreased gradually, and the seed
germination rate gradually increased during the storage of pig slurry. After storage, the proportion of inorganic
nitrogen in pig slurry increased significantly (Except for winter open storage). Except Cu and Zn did not meet
the requirements of “Water Quality Standard for Farmland Irrigation” (GB 5084—2021), As, Pb and Cd met
the requirements of harmlessness and stabilization. However storage also caused serious nitrogen loss, with the
nitrogen loss rates of 79.44% and 52.60% respectively in autumn and winter under open storage. Compared with
open storage, sealed storage reduced the pH value of pig slurry, significantly reduced the nitrogen loss and Zn
content during storage, especially the NH,'-N loss. The nitrogen loss rate of pig slurry after storage in autumn
and winter decreased by 36.14 and 21.30 percentage points respectively compared with open storage. However,
after storage, the x of pig slurry was significantly higher than that of open storage, seed germination rate was
slightly lower, and there was no significant effect on the contents of other heavy metals (As, Cu, Pb and Cd).

[ Conclusion] Although open storage is simple and convenient, but the nitrogen loss is serious, which reduces

the fertilizer value of pig slurry after storage. Therefore, farms should be encouraged to store pig slurry in sealed

condition.
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Table 1 Changes of nitrogen form percentage in pig slurry obtained before and after storage
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F 2. NE2ATLLE W, #FEK T As Fl Pb & B
%, FF AR I 2 B % T R HEEE K R bR 4E (GB
5084—2021))E3R; #436/K 7 Cu. Zn fl Cd & &4
B, 4180 d W A7 )5 Cd 7 & DL & 2R3 B A7 1)
Cu & 218 2R H B K FUARHE (GB 5084—2021))
TR, (H Zn & & B Cu &&= LKA AT
Cu & &40 T I B R K bR i (GB 5084—
2021)VER . W EICAE AT AR 28K Zn B 8,
LGS oA B 45 7 S e e oG B R . AR
FKT Zn HEYEE S THKE, KFHEK T
As Il Cd FEmsm T4 2.

Rk2 BIKOEIEPESEASTN
Table 2 Changes of heavy metal contents during the storage process of pig slurry p/(mg-L™)
o As Zn
Season Treatment  0d 60d 120d 180 d GB 5084 0d 60d 120d 180 d OB 3084
2021 2021
€S W 0.05£0.00a 0.03£0.00ab 0.04+0.00a 0.04+0.00a <0.05  12.58+0.81c 6.68+0.25¢ 5.53+0.12¢ 3.28+0.16c <2.00
Autumn  Open
Z40.03+0.00b 0.04+0.00a 0.04£0.00a  — 14.2840.66b 4.58+0.08d 2.58+0.03d 2.53+0.11d
Sealed
Az W 0.03+0.00¢ 0.02+0.00c 0.02£0.00c 0.010.00c 52.93+4.47a 48.53+3.37a 16.83+1.01a 10.93+0.62a
Winter  Open
- 0.03£0.00c 0.03£0.00b 0.03+0.00b 0.02+0.00b 48.63+2.90a 23.73+1.66b 8.93+£0.34b 6.03+0.23b
Sealed
F4y fhgE Cu Pb Cd
Season Treatment 0 d 120d is0d P 0g P gg qp0q BB
2021 2021 2021
€= WE 2.76£0.19bc  2.01+£0.02a 0.56+0.02¢  <0.50 0.11£0.01a — <020  0.05£0.00 — <0.01
Autumn  Open
EEa 2.42+0.21c 1.93+0.13ab 0.63+0.01b 0.11£0.03a — 0.04£0.00 —
Sealed
A% 1 3.03:0.07b  1.68+0.11b 1.04+0.11a 0.08£0.00b  — — —
Winter ~ Open
B 3.61+0.16a  0.58+0.01c 0.39+0.01d 0.10+0.01 a 0.02+0.00 — —
Sealed
DA P 235 AT AR, n=3; FA HIB B G R R B TR A F AR £ 5+ B34 (P<0.05, Duncan’sik); “—" & R 2|

1) Data in table are means +SE, n=3; Different lowercase letters in the same column indicate significant differences among different treatments

(P<0.05, Duncan’s method); “—" indicates not detected
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