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Fast production of wheat straw aerobic compost through regulating C/N ratio
with urea ammonium nitrate solution
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Abstract: [ Objectives ] Composting is one of the most effective methods in plant straw recycling attributing to
the accelerated degradation and concentrated available nutrients. In this study, urea ammonium nitrate solution
(UAN) was attempted as a pollution-free nitrogen conditioner to regulating the C/N ratio for rapid production of
wheat straw compost. [ Methods ] Four C/N ratio levels of 15, 20, 25 and 30 were designed in wheat straw
composting mixture by supplementing UAN. The temperature, pH value, electrical conductivity (EC), total
organic carbon (TOC), ammonium-N, nitrate-N and germination index (GI) were continuously measured during

the 50 days’ composting process. [ Results ] The maximum temperature in treatments of C/N25 and C/N30 were
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63.4°C and 65.9°C, and the thermophilic period (= 50°C) lasted for 7 d and 8 d, respectively. While the
treatments of C/N15 and C/N20 generated temperature not high enough for the hygienic requirements for
harmless disposal of plant straw. At the initial, the pH value of compost mixture increased with the increase of
C/N, ranging from 6.79 to 7.94, and became close after 50 days composting, ranging from 7.63 to 7.89. Among
all treatments, there was 8.29%—13.5% of decrease in TOC and 53.3%-83.7% of increase in the total N content
after composting. C/N25 and C/N30 treatments showed significantly higher organic matter degradation rate
than the other twos (P < 0.05). Polymer components of lignocellulose in wheat straw showed the tendency of
cellulose > hemicellulose > lignin in concentration. After composting, concentration of hemicelluloses,
cellulose and lignin decreased by 30.5%—50.9%, 42.4%—-55.8% and 15.3%-29.4%. The nitrogen volatile losses
after composting process were 34.9% (in C/N15), 29.0% (in C/N20), 22.1% (in C/N25) and 7.37% (in C/N30),
respectively. Transformation of inorganic nitrogen to organic nitrogen was promoted during the process.
Content of inorganic nitrogen decreased from 52.4%—75.8% (before composting) to 25.4%-63.1% (after
composting). The germination indexes of C/N15, C/N20, C/N25 and C/N30 treatments were 3.55%, 51.6%,
81.5% and 109%, respectively. [ Conclusions ] UAN is an effective nitrogen regulator to adjust the C/N ratio in
wheat straw composting. The C/N ratio of 30 produces the most rapid composting process.
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Table 1 Properties of composting materials (Dry matter)
isnvrpe TR (%) BAPLK (gke) 2 (gke) N HLER (%) THER (%) KFEER (%)
Material Moisture Total organic C Total N Hemicelluloses Cellulose Lignin
/NFEFEFF Wheat straw 12.2 482 7.30 66.0 6.32 22.9 422 9.57
FREAEREH I UAN 320 7.85
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Fig. 1 Temperature variation during composting
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Table 2 Effective accumulated temperature during composting under different C/N ratio

b IREHER (°C) = 50°C KA HEREBUR (°C-h) 10000°C-h BRI (d)
Treatment Highest temp. Days of temp. = 50°C Cumulative temp. Days for accumulating 10000°C-h

C/N15 54.0+1.55d 1+£0.0b 28252 +418 a 16.7+12a

C/N20 57.1+0.86 ¢ 2+1.0b 28651 +976 a 153+12a

C/N25 63.4+0.78b T+1.7a 29625+83 a 11.0+£1.0b

C/N30 659+0.21a 8+12a 29355+ 1116 a 10.0+£0.0b

i (Note) : [FFNEHR G AR AL HLR 225 5.3 (P < 0.05) Values followed by different letters in a column are significantly different

among treatments at P < 0.05 level (Duncan test).
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Fig. 2 Dynamics of pH and EC values during composting
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Table 3 Contents and decomposing rate of organic matter fractions at the beginning (0 d) and end (50 d) of compost

b g 244 % Hemicellulose WSk 24 E Cellulose Wi AKi# Lignin WefiR
Treatment 0d 50d Decompose rate 0d 50d Decompose rate 0d 50d Decompose rate
C/N15 21.1+0.6b 147+08a 305+1.6d 402+07a 232+05a 424+10d 943+04a 799+04a 153=+1.1c
C/N20 21.4+02b 140+04a 344+10c 409+07a 21.7+£03b 47.0+0.8c 9.06+02ab 7.21+03b 20.5+1.7b
C/N25 21.4+£06b 105+03¢ 509+23a 41.1+05a 182+07d 558+12a 9.10+02ab 649+02c 287+27a
C/N30 22.7+04a 13.0+£05b 430+£2.1b 412+05a 192+0.7c¢c 534+12b 858+04b 6.06£03c 294+05a

# (Note) : [FIFNEIEE A F-HRERRAC PR 22 57 B3 (P < 0.05) Values followed by different letters in a column are significantly different

among treatments at P < 0.05 level (Duncan test).
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