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Nitrogen conservation by adding sulfur to dairy manure
in compost bioreactors

GU Wen-jie, ZHANG Fa-bao™ , XU Pei-zhi, XIE Kai-zhi, TANG Shuan-hu
(Soil and Fertilizer Research Institute, Guangdong Academy of Agricultural Sciences/
Guangdong Key Laboratory of Nutrient Cycling and Farmland Conservation, Guangzhou 510640, China)

Abstract . By utilizing compost bioreactors with dairy manure and mushroom residues as feedstocks under controlled
aerobic conditions, nitrogen and sulfur transformation, compost temperature and nitrogen conservation were studied
over a 21 day composting process by adding sulfur. Tn this experiment, sulfur was added at rates of; 0 ( non-amen-
ded control, CK), 0.5% (T1, on weight basis) , 1. 0% (T2) with three replicates. Compared to the CK, the ad-
dition of sulfur at a rate of 0. 5% (T1) has no significant effects on compost temperature, and the thermophilic pe-
riod ( temperatures greater than 50°C) is about 5.5 days, while, compost temperature is increased under the
addition of sulfur at a rate of 1.0% , and thermophilic period is about 4. 6 days. pH of compost is significantly
decreased under the additions of sulfur, while ammonium nitrogen (NH,” -N) content is significant increased. For
example, at the end of this experiment, NH, —N contents of T1 and T2 are 15 and 24 times more than that of the
CK, respectively. The extractable sulfur content is also significantly increased, and at the end of the experiment,
extractable sulfur contents of T1 and T2 are increased by 35. 7% and 77. 1% compared to their initial values at the
beginning of the composting. Slowly increased trend in total nitrogen content is observed during this comcomposting
process. The total nitrogen contents arel6. 5 g/kg for T1, 16.9 g/kg for T2 and 15. 8 g/kg for CK, with increases
by 4. 4% for T1 and 7. 0% for T2. These results suggest that the additions of sulfur (0. 5% or 1% ) to the compost

can significantly increase NH,” ~N and extractable sulfur contents, and enhance nitrogen conservation, thus impro-
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ving the quality of compost. Compare with the addition of sulfur (0.5% ), effect of the addition (1% ) is better,

however, the thermophilic period is shorter and germination index is reduced, which are disadvantages for the

harmless process of composting.
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Table 1 Physico-Chemical properties of aerobic composting

Bkt BIKE(%) /N AV (gkg) LA (g/ke) LW (g/ke) 28 (g/kg)
Raw material Moisture (00} Total N Total P Total K
#-2% Dairy manure 75.0 21.07 501.3 13.8 15.4 17.0
B Mushroom residue 8.9 29. 57 805. 4 15.8 19.1 11.7

HERRE R . SRITA AR 100 L i3 IE 52 17 2%
(VTD -100) AT EHEAL (18 1) ™ o [ hia2s B R A
BRI ARG, SN BETH A fEUR , FUFEEE Y 50 mm,
I 5728 A LA BB A NS B, ek 3 IR
JE IKOMRIES IS, B MRS B B R T

PR RERG L IR ELER, XEAE SRR A
TR KR EL IS R B shis il i
PEGESFIBEER . HEER T 2 5 i G X B 7 A 4
B8 XUE D 30 T/min 38 KU A ARG 1 h @R
6 min; #F 48 h WFE—IR, PHPEFEB N 6. 4 r/min,
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Fig.1 Schematic map of the experimental bioreactor
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Fig.2 Temperature changes in the composting

with different amounts of sulfur
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Table 2 Variations of temperature in different phases of composting

BIRHA Altithermal period( =50 C)

Trfim SIARIII(h)  REATE (h)  BRASSTAMAI(h) 55T HERTE (h) BEEE(T)
Arrival time Sustainable time  Arrival time of 55°C =55%C sustainable time Maximum temperature
CK 9.0 132.0 15 112.0 66.7
T1 6.0 126.0 15 89.0 67.8
T2 5.0 110.0 12 72.0 66. 1
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Fig.3 pH changes in the composting with

different amounts of sulfur
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Table 3 Contents of available S and total S in thecomposting with different amounts of sulfur

WEH o 4m iffEl (d) Time

Items  Treatment 0 1 2 3 5 7 10 14 21
B¥E  CK 2.220.16 2.1+0.12 2.0£0.07 1.9+0.04 2.1+0.01 2.4+0.09 2.5+0.08 2.6 +0.12 2.7 +0. 06
Availlable S TI  2.70.03 2.7+0.00 3.2£0.09 4.2+0.05 6.60.09 6.9+0.11 6.5£0.10 6.7 +0.13 6.4 +0.09
(g/kg) T2 3.7%0.06 4.0£0.07 4.220.03 6.4+0.71 9.7 +0.0510.3 £0.07 9.4 +0.0910.4 +0. 1410.2 +0. 09

e CK  3.7+0.19 4.0+0.01 3.9+0.42 4.0+0.07 4.8+0.22 4.3+0.49 4.4+0.31 4.1+0.08 4.5+0.02
Total S TI  8.6+0.22 9.0+0.13 9.2+0.24 9.6+0.43 9.4+0.24 9.4+0.22 9.3+0.04 9.8 +0.2310.5 +0.01

(g’kg) T2 12.2+0.5013.2+0.0315.2 +0.6913.5+0.5013.2 £0.6013.5 £0.1713.9 +0.2714.5 +0. 1114. 4 +0. 30
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Fig.4 Ammonium nitrogen and nitrate nitrogen contents in the composting with different amounts of sulfur
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Fig.5 Total N in the composting with
different amounts of sulfur
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Fig.6 Germination index( GI) in the composting with

different amounts of sulfur
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