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Seasonal Nutrient Analysis of Paddy Soils in Korean Type of Large

Scale Environment-friendly Agricultural District

Choi, Hyun-Sug - Jung, Seok-Kyu

The study was conducted to investigate seasonal nutrient dynamics in rice-cultivated
soils collected from farmhouses of three large-scale environment-friendly agricultural
districts (LEAD), Jangheung, Suncheon, and Okcheon in which environmental-
friendly agriculture has been exemplarily practiced in Korea. Among three districts,
Crop- livestock cycling organic farming system had been introduced only in
Jangheung. pH and EC of farmhouse soils of three LEADs were ranged between 5.5
- 6.7 and 0.4 - 1.0 dS m™ from March to September, respectively. T-N was observed
to be high on the farmhouse soil in Suncheon and K was observed to be lowest on
farmhouse soil in Okcheon. Concentration of NHs-N in soil was observed to be
highest on June, in particular on the farmhouse in Jangheung, but rapidly decreased
due to the loss of fertilizer applied in Spring. Yield and harvest index were the
highest on the farmhouse in Okcheon in which total annual gross production ha” was
nearly three time higher than those of other two farmhouses. Farmhouse soil of
Okcheon was maintained the highest seasonal nutrient balance due to the high input
of fertilizer. It was estimated that K balance in the farmhouse soil in Suncheon
dropped to - 60 kg ha' on September, and it might have some effect on the less rice
productivity due to K deficiency. Farmhouse soil in Jangheung was maintained low
seasonal balance of T-N and P but showed the highest N use efficiency in the rice
grain. Based on above-mentioned results, we think Jangheung farmhouse can be
recommended as a model farmhouse of LEADs.

Key words : ammonium, balance, large-scale environment-friendly agricultural
district, rice, seasonal nutrient dynamics
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Fig. 1. Monthly mean temperature and accumulated precipitation in three large-scale
environment-friendly agricultural districts in 2016.
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Mettler-Toledo Inc., Schwerzenbach, Switzerland)2} ECVEl7|(HI 2315 Bench-Top Conductivity
Meter, Hanna Instruments Ltd., Schwerzenbach, Switzerland)Z pH2} EC (electrical conductivity)
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Fig. 2. Seasonal dynamics of soil pH (Panel A) and electrical conductivity (EC; Panel B)
in rice paddy fields in large-scale environment-friendly agricultural districts in 2016.

*owk

* adjacent to each datum point (mean values, n=3) on each sampling date indicate significant
differences as determined by Duncan’s multiple range test at p=0.05, p=0.01, or p=0.001, respectively.
NS, not significantly different.
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Fig. 3. Seasonal dynamics of soil T-N (Panel A), P (Panel B), and K (Panel C) in rice
paddy fields in large-scale environment-friendly agricultural districts in 2016.

Rk Ak

* adjacent to each datum point (mean values, n=3) on each sampling date indicate significant
differences as determined by Duncan’s multiple range test at p=<0.05, p=0.01, or p=0.001, respec-

tively. NS, not significantly different.



380 E R REET

AAE Ajste] ES U i =
I Ao ERlel FolieE o]t Aol
2 e £FS B tHFig. 3A and
| #EEo] A&H Fold
A 7hsA ol 11]7]5]913’—, T 3 8ld s B SUekA ¥ ZARE FEste ol
SA Uehded 95 9FS 73S AR AGEHUTE 3~99 Abolo] AZE 14 F
= &7 el QA A= Aolrt HEEHA A UTHFig. 3B). AT Al E7F 27 B A
= A% AT ESF W dEA, H 4F FEE EATHRDA, 2011).
399 Aolo] AIZ1E EQF U] Hite] Aae AL E7) 2ol 434 e At #EH

o Pﬂ

A ek AdEFEH FAET 104] o] Fe S B THFig. 4A and B). °]l& Sol&
QA A Aihe =EddAs G4 §"0] Ho FAHAY dRYolsl Ho| o]l

dEFH daA7F Bo] X9 AR ATAE A THMengal et al., 2001). EF W d=5E 2

A —@— Jangheung
~ —O— Suncheon
15 —W— Okcheon
12 k%
)
o
g 9
% NS
6
* NS
NS
3 4
0
B

150 4

100 A

+ .
NH," (mg kg")

50 A

March May July September
Fig. 4. Seasonal dynamics of soil nitrate (Panel A) and ammonium (Panel B) in rice
paddy fields in large-scale environment-friendly agricultural districts in 2016.

®wk kkx

adjacent to each datum point (mean values, n=3) on each sampling date indicate significant
differences as determined by Duncan’s multiple range test at p=0.05, p=0.01, or p=0.001, respec-
tively. NS, not significantly different.
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Fig. 5. Yield (Panel A) of each farmhouse of LEAD and the average yield of the local
farmhouse, and harvest index (Panel B) in rice paddy fields in large-scale environ-
ment-friendly agricultural districts (LEAD) in 2016. Different lower-case letters on
each mean value (n=3) indicate significant differences as determined by Duncan’s
multiple range test at p < 0.05. Yield data was reproduced from Jeong's thesis (2017).
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Fig. 6. Estimated total gross production in large-scale environment-friendly agricultural
districts in 2016. Different lower-case letters on each mean value (n=3) indicate
significant differences as determined by Duncan’s multiple range test at p < 0.05.
Data was reproduced from Jeong's thesis (2017).
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Fig. 7. Seasonal balance of T-N (Panel A), P (Panel B), and K (Panel C) in rice paddy
fields in large-scale environment-friendly agricultural districts in 2016.
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Fig. 8. Nitrogen use efficiency (NUE) in rice grain in large-scale environment-friendly
agricultural districts in 2016. Different lower-case letters on each mean value
(n=3) indicate significant differences as determined by Duncan’s multiple range
test at p<0.05.
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