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The long-term changes in the soil properties are closely related to the policy direction and the national program
for the soil management. In this study, chemical properties of paddy soils in Jeonnam province were
investigated at four-year interval since 1999 and the factors affecting change of chemical properties were
analyzed in relation to the soil management policies. Chemical fertilizers supplied to Jeonnam province
reduced by 57%in 2013 as compared with 1999, and the ratio of Jeonnam province to the national fertilizer
supply gradually decreased to 14.1% in 2013 from 17.6% in 1999 due to national policies to reduce use of
chemical fertilizers in the 2000s. In the chemical analysis of paddy soils in Jeonnam province, pH value tended
to increase gradually within the optimal range. Available phosphate and exchangeable potassium content were
always higher than the optimal range and showed no significant difference since 1999. Organic matter,
exchangeable calcium and available silicate content were found to be lower than average content in the whole
country as well optimal range for rice cultivation in 1999, but were higher than average content in the whole
country and optimal range in 2011 because of faster rate of increase in Jeonnam province than the other region
since the mid-2000s. The cause of increase in organic matter, exchangeable calcium and available silicate
contents is considered to be the increased use of green manure crops and by-products fertilizer as an
altematives for conventional application of chemical fertilizers and soil amendment such as silicate fertilizer
for agronomic control of the disease and insect pest in rice cultivation of environmentally-friendly agriculture.
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Chemical propetties of paddy soils in Jeonnam province.

Exch. Cation Avail.
Year pH OM Avail. P,Os CEC .

K Ca Mg SiO,
(1:5) g kg' T - ——— 7] T — mg kg

1999 57 ¢ 189 d 132 0.33 335 ¢ 1.33 - 61 d
2003 57 ¢ 195 d 159 0.33 441 b 1.23 10.3 139 ¢
2007 58 b 28.1 ¢ 156 0.33 4.07 b 1.34 10.2 165 b
2011 590 30.7 b 126 0.40 546 a 1.38 9.3 154 be
2015 6.0 a 33.0 a 159 0.32 544 a 1.35 11.3 206 a

SigniﬁcanceT ok ok ns ns ok ns ns Hox

Optimal range’ 5.5~6.5 25~35 80~120 0.25~0.30 5.0~6.0 1.5~2.0 10~15 157~180

ns, *, ** *** nonsignificant or significant at P < 0.05, 0.01, 0.001 respectively.

T

*Mean separation within columns by Duncan’s multiple range test at P=0.05.
§Optimal range of chemical properties on rice (NAAS, 2010a).
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Introduction
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Materials and Methods
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Table 1. Supply status of chemical fertilizer and by-product fertilizer in the whole country and Jeonnam province.

Chemical fertilizer

By-product fertilize"

Year

The whole country (A) Jeonnam province (B) B/A in the whole country
thousand tons % thousand tons

1999 847 148.8 17.6 -

2001 717 126.6 17.7 1,334
2003 678 123.2 18.2 1,830
2005 722 119.8 16.6 2,641
2007 631 113.8 18.0 3,068
2009 500 88.2 17.6 3,042
2011 447 73.7 16.5 3,153
2013 459 64.5 14.1 3,808

Source: MAFRA (2015), JeollaNamdo (2007), JeollaNamdo (2014) and KREI (2014)
TIncluding organic fertilizers, livestock manure compost and organic by-product fertilizer.
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400 -+ 2,000
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200 - 1,000

Amount of chemical ferilizer (kg ha')

(;-ey 3y) 1ez1[119) 1onpoud-£q Jo yunoury

0

1999 2003 2007 2011
Year

~e~The supply amount of chemical fertilizer per hectare in the whole country
~&-The supply amount of chemical fertilizer per hectare in Jeonnam province
——The supply amount of by-product fertilizer per hectare in the whole country

Fig. 1. The supply amount of chemical fertilizer and by-product
fertilizer per hectare in the whole country and Jeonnam
province.
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Table 2. Status of cultivation acreage, fodder crop and environmentally-friendly agricultural area in the whole country and

Jeonnam province.

Cultivation acreage

Cultivation areat
of fodder crop

Environmentally-friendly agricultural area

Year

The whole . The whole country Jeonnam province in the whole
country Jeonnam province @A) ®) B/A country
thousand ha % thousand ha
2001 1,876 320 4.6 0.4 9.3 74.6
2003 1,846 326 222 2.9 13.3 97.0
2005 1,824 323 49.8 13.7 27.5 97.4
2007 1,782 313 1229 65.6 53.4 123.4
2009 1,737 310 201.7 104.7 51.9 200.6
2011 1,698 304 172.7 87.8 50.9 221.1
2013 1,711 308 141.7 70.2 49.5 258.7
Source: NAQS (2015) and MAFRA (2015)
1Tncluding area of green manure crops.
Table 3. Chemical properties of paddy soils in Jeonnam province.
Exch. Cation Avail.
Year pH oM Avail. P,Os CEC .
Ca Mg Si0,
(1:5) g kg'I mg kg,'l cmol, kg'I mg kg']
1999 57 ¢ 189 d 132 0.33 335 ¢ 1.33 - 61 d
2003 57 ¢ 195 d 159 0.33 441 b 1.23 10.3 139 ¢
2007 58 b 28.1 ¢ 156 0.33 4.07 b 1.34 10.2 165 b
2011 59 b 30.7 b 126 0.40 546 a 1.38 9.3 154 be
2015 6.0 a 33.0 a 159 0.32 544 a 1.35 113 206 a
SigniﬁcanceT K Hokk ns ns ok ns ns ok
Optimal range’ 5.5~6.5 25~35 80~120 0.25~030  5.0~6.0 1.5~2.0 10~15 157~180

1'ns, *, Rk kR¥ ponsignificant or significant at P

< 0.05, 0.01, 0.001 respectively.

*Mean separation within columns by Duncan’s multiple range test at P=0.05.

§Optimal range of chemical properties on rice (NAAS, 2010a).
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Fig. 2. Distribution of paddy soils by excess, deficient and optimal range of pH, organic matter and available phosphate by year in

Jeonnam province.
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Fig. 3. Distribution of paddy soils by excess, deficient and optimal range of exchangeable cations and available silicate by year in

Jeonnam province.
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