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Ammonia Volatilization of Slow Release Compound Fertilizer in Different Soils

Water Conditions
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(1. College of Resources and Environmental Sciences, Southwest University, Chongqing 400716, China; 2. Station for Popularizing
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Abstract: By using Venting method incubation experiment, we studied the ammonia volatilization and kinetics characteristics of
uncoated slowed release compound fertilizer ( SRF) under different soil water conditions and the growth and nitrogen utilization
efficiency of rice in pot experiment. Results indicated that the ammonia volatilization of SRF under waterflooding reached the peak
ahead of 3-4 days compared to the moist treatment. The peak and accumulation of ammonia volatilization in the waterflooding treatments
were higher than those under the moist condition. SRF could significantly reduce total ammonia volatilization compared to the common
compound fertilizer ( CCF ), reduced by 50.6% and 22.8% in the moist treatment and reduced by 24.2% and 10.4% in the
waterflooding treatment,but the loss of ammonia volatilization of SRF was higher significantly than that of the coated fertilizer( CRF).
Ammonia volatilization increased with the increasing of fertilizer application. The dynamics of ammonia volatilization of SRF could be
quantitatively described with three equations: the first order kinetics equation, Elovich equation and parabola equation. Compared to
moist condition, the biomass of rice plant in SRF, CCF and SRF treatments increased by 67.86% , 78.25% and 48.75% , and
nitrogen utilization efficiency increased by 57.73% , 80.70% and 12.06% under waterflooding condition, respectively. Comparing
with CCF, nitrogen utilization efficiency in SRF treatment improved by 59. 10% and 10. 40% under two soil moisture conditions. SRF
could reduce ammonia volatilization and improve biomass and nitrogen utilization efficiency.

Key words:slow release fertilizer; ammonia volatilization; venting method; kinetics characteristics; soil moisture
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Fig. 1 Patterns of ammonia volatilization
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Fig.2 Accumulation of ammonia volatilization
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Kinetic parameters of ammonia volatilization under different moisture

— RN FEITFEN, =Ny (1 —e ™)

Elvoich 7 # ¢, =a+bIn ¢

WYL BT g, =a + 6"

e
K5y N, k r SE a b r SE a b r SE
SRFT  16.12 0.1211 0.9582"° 0.723  0.2570 4.155 0.9727°° 1.16  2.160  2.098 0.7998°° 2.24
CCFT  24.23  0.1307 0.9403"° 0.947  0.0012 6.672 0.9481°* 2.63  3.352  3.290 0.8514°" 4.33
& CRFI 8.600 0.0782 0.9150°° 0.690 —0.1383 1.868 0.9914°° 0.290 0.4468 1.014 0.9802°° 0.435
% SRFI  56.58 0.0841 0.8479°* 1.17  -4.414 13.90 0.9779"* 3.64  6.952  1.931 0.9306"" 6.36
K CCFII 70.68  0.1000 0.8617°* 1.31  -5.307 18.78 0.9659*° 6.15  4.097  9.192 0.8996"* 10.4
CRFI  21.20 0.0844 0.9263"" 0.767 -4.546  4.272 0.8623°° 3.07 -4.036  2.485 0.9544°° 1.8l
cK 9.080 0.0527 0.9049** 0.553 —1.056 1.341 0.8380"° 1.07 —-0.8683 0.77340.9195** 0.769
SRF1  23.62 0.1101 0.9556"* 0.680  7.890  4.529 0.9279°* 2.14  10.67 2.100 0.7834°"  3.56
CCFT  28.58 0.1198 0.9468"° 0.747 10.10  5.373 0.9187°° 2.71  13.50 2.465 0.7674%* 4.40
CRF T 9.100 0.0712 0.9634°" 0.396  0.0383 1.952 0.9830"° 0.428  0.5948 1.074 0.9854°° 0.396
ﬁ SRF  151.7  0.1208 0.9587"" 0.800 —-21.72  42.92 0.9759"* 11.7  -4.863 22.13 0.9573"" 15.5
CCFIl 168.3  0.1175 0.9539*° 0.825 —12.09 4599 0.9775*° 12.1 8.665 23.06 0.9327°° 20.7
CRFI  43.48  0.1295 0.9624"° 0.816 -15.54 13.12 0.9266°° 6.51 —12.50 7.276 0.9777%* 3.64
cK 8.67 0.0675 0.9266°' 0.612 -1.292  1.827 0.9446'° 0.776 -0.8540 1.010 0.9931°° 0.276
2.4 ZRESIEANR KD EMT X KFEE ®2 FARTEASEHTERESEMKBEEKN
RN 0 2 REMREORM
. Table 2 Effect of SRF on rice growth and nitrogen use
M2 0,0 MEAFIEEKSLTHEY N . -
efficiency under different soil moisture
= N A4 7z
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R v O
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