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Abstract the rice straw, the cow manure sawdust compost, the

microorganism compost, the mixed oil-cake, and the
BACKGROUND: To investigate mineralization characteristics amino acid fertilizer, respectively.

of organic resources in the soil, five materials (rice straw, CONCLUSION: The nitrogen mineralization rate varies
cow manure sawdust compost, microorganism compost, depending on the type of organic resources or the nitrogen
mixed oil-cake, and amino acid fertilizer) were treated content; thus, it can be used as an index for determining
according to the nitrogen content, and an indoor incubation the nitrogen supply characteristics of the organic
experiment was conducted for 128 days. The results of this resource. Organic resources such as compost with low
analysis were applied to determine the nitrogen mineralization nitrogen content or those undergoing fermentation
pattern of these organic resources. contain organic nitrogen. Organic nitrogen is stabilized
METHODS AND RESULTS: During the constant temperature during the composting process. Therefore, as the nitrogen
incubation period, the nitrogen net mineralization rate of mineralization rate of these resources is lower than that
the organic resources was the highest in the amino acid of non-fermented organic resources, it is desirable to use
fertilizer with the highest nitrogen content, and the lowest the fermented organic materials only to improve soil
in the rice straw with the lowest nitrogen content. A physica] properties rather than to supply nutrients for the
positive correlation (0.96) was observed between the required amount of fertilizer.

potential nitrogen mineralization rate and total nitrogen

content. The mineralization rate constant, k, was Key words: Incubation experiment, Nitrogen content,
negatively correlated with the organic matter (-0.96) and Nitrogen mineralization, Organic amendment, Upland soil

carbon content (-0.97). The nitrogen mineralization rate
during the first cropping season, as estimated by the ME
model, was 6.6%, 11.6%, 30.9%, 70.7%, and 81.0% for
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Table 1. Characteristic of organic amendments for the aerobic incubation experiment

Organic Total Total Total Total
Organic amendments matter nitrogen phosphoric acid  potassium carbon gtli\cI)
(%)
Rice straw 81.7 0.6 0.1 1.1 38.6 64.3
Cow manure sawdust compost 26.9 1.0 0.7 1.1 15.0 15.0
Microorganism compost 472 15 1.0 0.7 24.8 16.6
Mixed oil-cake 79.6 44 2.0 12 40.5 9.2
Amino acid fertilizer 85.0 7.8 1.2 0.8 43.1 5.5




Lim et al.

kgN-10a o ok
°lM 25C £3E& FABGIh 2 Mgz 3UHEoR

A Ao 27IHE U 275 NS £
W28 FAH RIHENOH B SEARRE B
2lepaBe) A7 Ak F715HS 0§31l Stanford 5}
Smith (1972)7F AAE 4 el 214 ARtk (4 2)
o waleA 7i7}e] stebvlel REZI99] “linpack Im'
3714 Qke] nisLM 45 Fa) HABRPS) R 33

SFITHElIzhov et al., 2016).

N = NO [1- exp(-k-d)] )

SAH

A Aa BN 5715 SR RS g
42 REZTIHY cortest( ) F55, ANOVA 42
aov S AMEEINT, THEH I “agricolae” 717 9k
scheffe.test( ) ¥7(/=0.05)5 ARSIt B 24
X2 7 (ver. 3.4.4)% o] &3St

AT
S

=

=k

711} 1] :p_E

= x

FIIXHEe HA & R|EE
71 7kl veke 7 1AbdE 28sto] vt
25 sk vk f71AkdS AlEAgel 28817 flsiM e
R oA Ak, QA 2F e AIAEoR @

o
A=Y v
7 714

Aste] Hgsljop Gk ol o 71588
gekslol FlE AN Web] 714909 2okeS

Folo}

Ao

stk 71 Y] A SR FU1EES EAeto]
= T3S BAGIGItKFig. 1). A4e FU1ske
< AAx gl #7718 AANH, N NO;-N)Z H
Shel S WIS UERd ZlolH, o] HlgolA FAE] E ]

S Wl gho] &= F7|EkEo|th A4 o] o AUSE
FE F71skgo] wokom, HE 12899 YL ¥

o ot

&3

Table 2. Total nitrogen, organic matter, and soil texture of the soil used for aerobic incubation experiment

Soil type Total N (%) SOM (%)

Soil texture

Sand (%) Silt (%) Clay (%)

Silt loam 0.12 2.15

31.7 63.2 5.0

100

80

——Rice straw

60

40

== Cow manure sawdust

compost

=== Microorganism compost

=—+=—Mixed oil-cake

20 +

=0—Amino acid fertilizer

Net nitrogen mineralization efficiency (%)

128

-20
Time (days)

Fig. 1. Cumulative nitrogen mineralization over 128 days in soil amended with organic

amendments.
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Table 3. Correlations between the elements of organic amendments and the N mineralization potential

oM Total N Total P Total K Total C C:N ratio NO K ]

(%) (%) (%) (%) (%) (%) (day™)
OM (%) 1.00 0.57 0.21 0.09 1.00%Y 0.22 0.59 -0.96*
Total N (%) 1.00 0.6 -0.25 0.64 -0.60 0.96* -0.67
Total P (%) 1.00 0.07 0.29 -0.78 0.79 -0.32
Total K (%) 1.00 0.06 0.28 -0.16 -0.24
Total C (%) 1.00 0.13 0.66 -0.97*
C:N ratio 1.00 -0.66 -0.08
NO (%) 1.00 -0.68
K (day™) 1.00

U* Gignificant at the 0.05 probability levels, respectively.
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Fig. 2. Predicted and observed inorganic N mineralized from organic amendments treatment (A) Rice straw, (B) Cow
manure sawdust compost, (C) Microorganism compost, (D) Mixed oil-cake, (E) Amino acid fertillzer.

Table 4. Comparison of N mineralization potential (M) and mineralization rate constant (k) of fermented with
non-fermented organic amendments

Organic amendments NO (%) K (day™) Ratio of & (a/b)
Fermented organic amendments (a) 22.9+12.0Y 0.042+0.001 a? 3
Non-fermented organic amendments (b) 69.3+48.4 0.014+0.003 b

D" All values are means+SD (standard deviation)
? Means followed by the same letter within a column are not significantly different according to Scheffe’s multiple range
test at P < 0.05.
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