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Understanding N mineralization dynamics in soil is essential for efficient nutrient management. An anaerobic
incubation experiment was conducted to examine N mineralization potential and N mineralization rate of the
organic amendments with different C:N ratio in paddy soil. Inorganic N in the soil sample was measured
periodically under three temperature conditions (20°C, 25°C, 30°C) for 90 days. N mineralization was
accelerated as the temperature rises by approximately 10% °C'in average. Negative correlation (R2 =0.707)
was observed between soil inorganic N and C:N ratio, while total organic carbon extract (R2 = 0.947) and
microbial biomass C (R2 =10.824) in the soil were positively related to C:N ratio. Single exponential model was
applied for quantitative evaluation of N mineralization process. Model parameter for N mineralization rate, k,
increased in proportion to temperature. N mineralization potential, N, was very different depending on C:N
ratio of organic input. N, value decreased as C:N ratio increased, ranged from 74.3 mg kg'1 in alow C:N ratio
(12.0 in hairy vetch) to 15.1 mg kg'1 in a high C:N ratio (78.2 in rice straw). This result indicated that the
amount of inorganic N available for crop uptake can be predicted by temperature and C:N ratio of organic
amendment. Consequently, itis suggested that the amount of organic fertilizer application in paddy soil would
be determined based on temperature observations and C:N ratio, which represent the decomposition characteristics
of organic amendments.
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” . 20°C 25°C 30°C
] R? = 0707 S C:N ratio N, k R’ N, k R® N k R’
o 80 ¥ 30C P P p
5 ;;;' 12 653 0.032 0846 638 0038 0737 743 0.041 0.738
A P 15 602 0.031 0857 645 0037 0711 694 0.047 0.743
%é" o . v 20 547 0.029 0.875 57.6 0.036 0.758  63.6 0.049 0.654
5 : 25 451 0.032 0.862 59.1 0.032 0813 574 0.057 0492
% ] : 30 440 0.034 0938 575 0.026 0.823 53.1 0.061 0554
= 40 418 0.026 0946 481 0.029 0829 39.1 0.176 0277
=5 % 0 ® M 78 15.1 0.083 0.614 195 0.061 0565 21.0 0214 0.129
CHratio Control (Soil) 382 0.072 0.753 420 0.081 0570 389 0.180 0.440

*Objects in the circle are pig manure compost and
rice straw compost and these values were not included
in R” calculation

'C:N ratio 12 (hairy vetch only); C:N ratio 78 (rice straw only); C:N ratio from 15 to 40
(made from mixture of hairy vetch and rice straw).

Correlation between N mineralization potential and C:N ratio (figure) and parameter estimation of the N mineralization
model under different C:N ratio and temperature conditions (table).
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Table 1. Total N, total C, and C:N ratio of the organic
amendments.

Total N Total C  C:N

Organic amendment (%) (%) ratio

Green manure and crop residue

Hairy vetch 3.7 43.9 12.0

Chinese milk vetch 22 38.6 17.3

Rye 1.2 43.7 37.0

Rice straw 0.5 40.8 78.2
Agricultural by-product

Rapeseed oilcake 5.7 49.5 8.6

Rice bran 2.6 473 18.5
Compost

Rice straw compost 1.8 259 14.2

Pig manure compost 24 35.6 14.9
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Table 2. Analysis of variance for inorganic N in organic matter amended soils during the incubation.

——e—— Riestraw,GN 78
————  Confrol (Soil)

Source Df Mean Square F-value Prob>F
Organic amendment 10 20,800.0 513.75 <.0001
Incubation time 16,682.4 412.05 <.0001
Temperature 2 5,817.6 143.69 <.0001
Replication 232 0.57 0.5642
Organic amendment x Incubation time 70 370.5 9.15 <.0001
Organic amendment x Temperature 20 136.6 3.37 <.0001
Incubation time x Temperature 14 434.5 10.73 <.0001
Error 645 40.5
120 80
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Fig. 1. Nitrogen mineralization of organic amendment and
paddy soil mixture during anaerobic incubation at 20°C (a),
25°C (b), 30°C (c).
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Fig. 2. Nitrogen mineralization pattems from organic amendments
with different C:N ratio during anaerobic incubation at 25°C.
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Lo} o i]é]— c} (Cho et al., 1999; Lee et al,, 2012),
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= Yeh it & Aasksl 0111 CNEL & 78w
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!

Total organic C (mg kg™ soil

Time (days)

Fig. 3. Changes of total organic carbon extract (0.5M K;SO4
extract) of organic amendments with different C:N ratio during
incubation at 25°C.
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Fig. 4. Relationship between total organic carbon extract and
C:N natio of organic amendments.
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Table 3. N mineralization potential (N;) and rate constant (k) of organic amendments estimated from the result of anaerobic

incubation.
20°C 25°C 30°C
Organic amendments 3 3 3
Np k R Np k R Np k R
Green manure and crop residue
Hairy vetch 65.3 0.032 0.846 63.8 0.038 0.737 74.3 0.041 0.738
Chinese milk vetch 69.5 0.022 0.837 58.4 0.042 0.720 65.8 0.050 0.654
Rye 43.9 0.029  0.537 36.0 0.059 0.374 43.7 0.049 0.369
Rice straw 15.1 0.083 0.614 19.5 0.061 0.565 21.0 0.214 0.129
Agricultural by-product
Rapeseed oilcake 42.7 0.054  0.819 43.6 0.078 0.733 61.1 0.058 0.588
Rice bran 54.2 0.037  0.933 67.0 0.041 0.924 722 0.048 0.721
Compost
Rice straw compost 443 0.062 0.792 359 0.173 0.385 42.1 0.189 0.344
Pig manure compost 424 0.066 0.769 343 0.179 0.369 39.9 0.206 0.370
Urea 87.7 0.109  0.721 73.7 0.207 0.523 79.7 0.230 0.415
Ureatrice straw compost 83.0 0.135 0.755 77.5 0.283 0.380 87.8 0.257 0.287
Control (Soil only) 38.2 0.072 0.753 42.0 0.081 0.570 389 0.180 0.440
Table 4. N mineralization potential (N;) and rate constant (k) of hairy vetch and rice straw mixtures with different C:N ratio.
Lt 20°C 25°C 30°C
C:N ratio 3 2 2
Np k R Np k R Np k R
12 65.3 0.032 0.846 63.8 0.038 0.737 74.3 0.041 0.738
15 60.2 0.031 0.857 64.5 0.037 0.711 69.4 0.047 0.743
20 54.7 0.029 0.875 57.6 0.036 0.758 63.6 0.049 0.654
25 451 0.032 0.862 59.1 0.032 0.813 57.4 0.057 0.492
30 44.0 0.034 0.938 57.5 0.026 0.823 53.1 0.061 0.554
40 41.8 0.026 0.946 48.1 0.029 0.829 39.1 0.176 0.277
78 15.1 0.083 0.614 19.5 0.061 0.565 21.0 0.214 0.129
Control (Soil only) 38.2 0.072 0.753 42.0 0.081 0.570 38.9 0.180 0.440

'C:N ratio 12 (hairy vetch only); C:N ratio 78 (rice straw only); C:N ratio from 15 to 40 (made from mixture of hairy vetch

and rice straw).
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Fig. 6. Relationship between N mineralization potential and
C:N natio of organic amendments.
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