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Experimental Research on Factors Influencing Nitrogen Release Characteristics of Bamboo—charcoal Coated
Urea

JI Rui-lin, ZHU Yi-nian, TONG Xiao-wei, ZHANG Xue-hong

(Department of Resources and Environmental Engineering, Guilin University of Technology, Guilin 541004, China)

Abstract: Two kinds of bamboo—charcoal coated urea (BCCU, and BCCU,) were made of normal urea by coating with bamboo—charcoal and
organic polymer in different thickness, and their nitrogen slow-release characteristics was compared with normal urea. The results showed
that urea coated with bamboo—charcoal presented slow—release property of a low nitrogen leaching rate and a low ammonia volatilization rate
to a certain extent. Under the same leaching conditions, the nutrient release rate of BCCU, (coating rate 8.04%) was lower than that of BCCU,
(coating rate 5.43%) i.e., the thicker the coating layer was, the slower its nutrient released. The nitrogen leaching rate of BCCU increased ob—
viously as the increasing fertilizer/water ratio and the leaching temperature, but decreased as the increasing ion strength of the leaching solu—
tion. The nutrient leaching rate in sandy red soil was significantly higher than that in limestone soil. The ammonia volatilization of nitrogen
fertilizers was considerably affected by soil types. The cumulative amount of ammonia volatilization abided by the following order: sandy red
soil>limestone soil>clay red soil. The ammonia volatilization of both normal urea and BCCU increased as the increasing water content in soil.
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Table 1 Physical-chemical properties of test soil

TohfH sk pH fi( - A=1.0 1 2.5) HHUg + ke Arfitg - ke HUmg - ke
N P N P
FebkE L VIR 6.85 15.24 145 0.88 102.86 20.62
FEARSE L e 6.28 14.50 1.07 0.47 98.33 6.98
HARBktELE HIRARA T 5.49 25.10 1.97 0.72 147.01 18.09
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Figure 1 Effect of the fertilizer/water ratio on N leaching
rate of bamboo—charcoal coated urea
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Figure 2 Effect of temperature on N leaching rate of

bamboo—charcoal coated urea
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Figure 3 Effect of leaching solutions on N leaching rate

of bamboo—charcoal coated urea
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Figure 4 Ammonia volatilization dynamics of two N

fertilizers in different soils
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Table 2 Effect of soil water content on ammonia volatilization (mg- Bottle™)

TS KR
R il 20% 30% 40%
U BCCU, U BCCU, U BCCU,
2 tr tr tr tr 0.79+0.11 tr
3 tr tr 1.540.16 0.840.00 1.990.40 1.34+0.28
4 0.82+0.04 0.400.02 0.390.01 0.54+0.12 0.86+0.07 0.42+0.05
6 1.09+0.22 1.110.06 1.40+0.02 0.830.17 1.23+0.00 0.56+0.04
8 0.59+0.02 0.55+0.01 0.44+0.05 0.45+0.10 0.77+0.07 0.36+0.05
12 0.65+0.04 0.75+0.04 0.230.04 0.490.09 1.080.04 0.54+0.01
16 0.3240.01 0.25+0.01 0.090.01 0.140.01 0.66+0.10 0.31+0.03
2 0.17+0.03 0.100.02 0.1840.07 0.160.01 0.35+0.05 0.140.01
28 0.160.01 0.120.01 0.29+0.02 0.230.01 0.370.12 0.120.02
Byl 3.80+0.16 3.28+0.36 4.56+0.07 3.6840.10 8.10£0.97 3.79+0.36
R % 1.27 1.09 1.52 1.23 2.70 1.26
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Figure 5 Accumulated nitrogen leaching rate of the tested N

fertilizers in different soils
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