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Impact of Compost Application on Improvement of Rice Productivity
and Quality in Reclaimed Soil

Young-Hun Moon*, Young-Rip Kwon, Byung-Koo Ahn, Dae-Hyang Kim, and Seong-Soo Han'

Jeollabuk-do Agricultural Research and Extension Services, lksan 570-704, Korea,
IWonkwang University, College of Agriculture, Iksan 570-749, Korea

This study was conducted to reduce the dependability of farmers on chemical fertilizers for rice cultivation.
Soil chemical and biological properties were monitored before experiment and at the time of harvesting. The
results showed that EC, available SiO,, and exchangeable Ca”* were decreased at the time of harvesting while
pH, OM, and exchangeable K and Mg2+ were remain unchanged, compared with soil before experiment.
Population of aerobic bacteria, Bacillus sp., and fungi were also increased at the time of harvesting in the paddy
field, compared with before fertilization, in the treatment of 50% soil-testing fertilizer + 50% compost.
Concentrations of N, P, and K in rice leaves increased with the fertilizers application, maximum increase
was recorded in 50% soil-testing fertilizer + 50% compost. Non-significant difference was observed in the
morphological parameters of rice among the treatments. The chlorophyll contents of rice leaf increased in a
similar fashion up to 60 days, thereafter, sharp decrease was observed in all the treatments. Maximum yield
(per 10a) was recorded in the field treated with 50% soil-testing fertilizer + 50% compost followed by standard
applied fertilizer, 70%osoil-testing fertilizer + 30% compost, soil-testing fertilizer and unfertilized plot. Amylose
content showed non-significant difference within the treatments. Protein content increased with the use of
fertilizers and best protein content was recorded in the treatment of 50%soil-testing fertilizer + 50% compost.
It was concluded that the amount of the chemical fertilizer used was directly proportional to the protein content
of rice grain. However, the palatability of rice grown in unfertilized field was better than the treatments but
minimum yield was obtained. Hence, the treatment of 50 % soil-testing fertilizer + 50% compost, was the best
among the fertilizer combinations for rice cultivation as supported by the yield, protein and palatability index.

Key words: Reclaimed soil, Compost, Soil testing, Rice, Amylose
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Table 1. Treatments of experimental plot.

+ Basal Tillering Panicle Total
Flot N P,0Os K.O Isst N 2nd N KO Iss N 2nd N KO N P,Os KO
kg 10a™

NF 0 0 0 0 0 0 0 0 0 0 0 0
SAF 34 5.1 23 22 2.2 1.7 1.6 1.6 1.7 11 5.1 5.7
STF 3.0 3.0 1.2 2.0 2.0 0.9 1.5 1.5 0.9 10 3.0 3.0
F50+C50 3.0 3.0 1.2 2.0 2.0 0.9 1.5 1.5 0.9 10 3.0 3.0
F30+C70 3.0 3.0 1.2 2.0 2.0 0.9 1.5 1.5 0.9 10 3.0 3.0

fNF, non fertilizer; SAF, standard applied fertilizer; STF, soil-testing fertilizer; FS0+C50, 50% soil-testing fertilizer +50% compost;

F30+C70, 30% soil-testing fertilizer + 70% compost.
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Table 2. Physical properties of soil at the studied site.
Particle distribution Hardness
- Soil texture Plow layer - -
Sand Silt Clay Top soil Subsoil
% mm mm
54.0 39.8 6.2 Sandy loam 146 19.7 24.8
Table 3. Changes in chemical properties before fertilization and harvesting time.
. Lt . o Exch. Cations
Sampling site pH EC oM Avail. P,Os  Avail. SiO;
Ca Mg K
(1:5) dS m" g kg‘1 mg kg‘1 mg kg'l --------------- cmol kg'l ———————————————

BF 6.0 0.96 23 85 157 42 1.5 0.39

NF 5.6 0.62 15 63 87 24 0.7 0.31

SAF 5.9 0.65 18 81 108 33 1.3 0.35
HVT STF 5.7 0.67 22 83 105 3.1 1.1 0.33

F50+C50 5.9 0.64 24 87 110 3.6 1.4 0.36

F30+C70 5.7 0.65 17 77 109 3.2 1.0 0.32

OLRC 5.5~6.5 - 25~30 80~120 157~180 5.0~6.0 1.5~2.0 0.25~0.30

*BF, before fertilization; HVT, soil sampled harvesting time; NF, non fertilizer; SAF, standard applied fertilizer; STF, soil-testing
fertilizer; FS0+C50, 50% soil-testing fertilizer + 50% compost; F30+C70, 30% soil-testing fertilizer + 70% compost; OLRC, optimal

levels of soil properties for rice cultivation.
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Table 4. Biological characteristics of paddy soil at before fertilization and harvesting time.

Microbial number

. i - : ; .
Sampling site Aerotzlxcl(l)37z;ctena BaEZiL:;)Sp. lir;:;:e?j?g% E coli (x10°) Fungi (x10°)
cfu g dry soil
BF 1.7 1.1 1.0 0.6 1.3
NF 1.9 1.5 0.2 0.7 1.5
SAF 2.3 1.7 0.7 0.9 1.6
HVT STF 22 1.6 0.6 0.7 1.7
F50+C50 2.4 1.9 0.8 1.1 1.6
F30+C70 2.3 1.7 0.7 0.8 1.5

+BF, before fertilization; HVT, soil sampled harvesting time; NF, non fertilizer; SAF, standard applied fertilizer; STF, soil-testing
fertilizer; F50+C50, 50% soil-testing fertilizer + 50% compost; F30+C70, 30% soil-testing fertilizer + 70% compos.

Table 5. The contents of N, P, and K in leaf of rice.

Experimental plotT T N P K

30 60 100 30 60 100 30 60 100

%

NF 2.73 1.24 0.42 0.39 0.28 0.12 2.14 1.69 1.62
SAF 391 1.58 0.61 0.53 0.43 0.17 321 2.76 1.77
STF 3.72 1.53 0.52 0.49 0.39 0.15 3.15 2.63 1.71
F50+C50 3.93 1.61 0.63 0.58 0.44 0.18 322 2.79 1.79
F30+C70 3.77 1.55 0.58 0.56 0.41 0.16 3.19 2.68 1.73

+NF, non fertilizer; SAF, standard applied fertilizer; STF, soil-testing fertilizer; FS0+C50, 50% soil-testing fertilizer + 50% compost;
F30+C70, 30% soil-testing fertilizer + 70% compost.
*Sampling day after transplanting

Table 6. Effects of fertilization based soil testing on rice growth.

. + Plant length Culm .
Experimental plot T Culm length  Panicle length
30 60 30 60

cm LT V1| — cm cm
NF 35.1b° 63.7¢ 17.1b 15.8a 65.5b 16.1b
SAF 40.6a 77.6a 22.5a 16.5a 68.5a 18.5a
STF 39.7a 74.5b 21.9a 16.2a 67.9a 18.1a
F50+C50 40.9a 78.3a 22.8a 16.7a 69.6a 18.8a
F30+C70 40.3a 75.9b 22.2a 16.4a 68.1a 18.4a

fNF, non fertilizer; SAF, standard applied fertilizer; STF, soil-testing fertilizer; FS0+C50, 50% soil-testing fertilizer + 50% compost;
F30+C70, 30% soil-testing fertilizer + 70% compost.

iSampling day after transplanting.

*Numbers followed by the same letter within a columns are not significantly different (Duncan test, P<0.05).
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Fig. 1. Chlorophyll contents of rice leaves at 30, 60, and
100 days after transplanting. NF, non fertilizer; SAF,
standard applied fertilizer; STF, soil-testing fertilizer;
F50+C50, 50% soil-testing fertilizer + 50% compost; F30+
C70, 30% soil-testing fertilizer + 70% compost.

Table 7. Yield components of rice fertilized based soil testing.
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Experimental plot+ Panicle No. of grain l:;j)r:r:;aggia&fs I’OV?/(e)igghrfm Yield Index
No. hill"! No. panicle'l % g kg 102" %
NF 132 89 722 27.5 386b" 75
SAF 16.1 103 74.2 27.0 514a 100
STF 15.9 98 73.8 26.3 503a 98
F50+C50 16.4 106 74.6 27.1 521a 101
F30+C70 16.0 99 74.0 26.7 508a 98

fNF, non fertilizer; SAF, standard applied fertilizer; STF, soil-testing fertilizer; F50+C50, 50% soil-testing fertilizer + 50% compost;

F30+C70, 30% soil-testing fertilizer + 70% compost.

*Numbers followed by the same letter within a columns are not significantly different (Duncan test, P<0.05).

Table 8. Chemical properties and palatability of white rice.

Experimental plot+ Whiteness Amylose Protein Palatability
% % Toyo value
NF 38.3 17.8a 5.96" 72.7a
SAF 38.5 17.2a 6.8a 70.2a
STF 384 17.2a 6.5ab 70.6a
F50+C50 39.2 17.5a 6.2b 71.8a
F30+C70 38.7 17.6a 6.1b 72.1a

*NF, non fertilizer; SAF, standard applied fertilizer; STF, soil-testing fertilizer; FS0+C50, 50% soil-testing fertilizer + 50% compost;

F30+C70, 30% soil-testing fertilizer + 70% compost.

*Numbers followed by the same letter within a columns are not significantly different (Duncan test, P<0.05).
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