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In most agricultural soils, ammonium (NH4+) from fertilizer is quickly converted to nitrate (NQOj3’) by the
process of nitrification which is crucial to the efficiency of N fertilizers and their impact on the environment.
The salinity significantly affects efficiency of N fertilizer in reclaimed tidal soil, and the soil pH may influence
the conversion rate of ammonium to nitrate and ultimately affect nitrogen losses from the soil profile. Several
results suggest that pH has important effects on recovery of fall-applied N in the spring if field conditions are
favorable for leaching and denitrification except that effects of soil pH are not serious under unfavorable
conditions for N loss by these mechanisms. Soil pH, therefore, deserves attention as an important factor in the
newly reclaimed tidal soils with applying N. However, fate of N studies in a newly reclaimed tidal soils have
been rarely studied, especially under the conditions of saline-sodic and high pH. Therefore, understanding the
fate of nitrogen species transformed from urea treated into the reclaimed tidal soil is important for nutrient
management and environmental quality. In this article, we reviewed yields of rice and fate of nitrogen with

respect to the properties of reclaimed tidal soils.
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Table 1. Yield of rice and fertilizer application rate at the Haechang reclaimed tidal area in 2002.

Rate of fertilization Yield
N P K Nampyung Dongan Junam Elmee Dongjin Others Gyehwa
kg 10a™
21.9 45 8.0 465 477 473 495 479 515
Table 2. Proposed fertilizer application rates for salt levels in the reclaimed tidal soils.
N P,0s K0
Salt level
Yield Proposed Yield Proposed Yield Proposed
kg 10a™

High(0.5%) 28 28.0 8.4 83 10.8 10.6
Medium(0.3%) 24.1 23.0 9.8 9.1 8.5 8.30
Low(0.1%) 20.4 19.3 5.8 5.7 83 8.20
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Table 3. Effect of fertilizer types on yield of rice under three levels of salt contents.

Levels of Salt content

Fertilizer High Medium Low
Yield Index Yield Index Yield Index
kg 10a" % kg 10a” % kg 10a” %
Urea 222 100 307 100 414 100
(NH),S04 238 107 339 110 440 106

Table 4. Rice yields depending on fertilization rate of N for growth stages.

Fertilization rate of N for growth stage

. . ) ) Yield Yield index
Basal Tillering Max. Tillering Young panicle Boot stage Earing stage
% kg 10a" %
40 30 - 20 10 348 100
30 20 20 20 10 397 114
20 20 20 20 10 10 424 122
10 10 20 20 20 20 382 110
Table 5. Amount of nitrogen absorbed by rice.
N content
Treatments Straw Brown rice Total
1% yr 2" yr 1% yr 2" yr 1% yr 2" yr
kg 10a’
Recommended 1.94 231 3.99 2.47 593 4.77
No fertilizer 1.62 1.58 3.50 2.49 5.12 4.07
Gypsum 2.39 2.03 5.42 4.58 7.81 6.60
Ca(OH), 2.69 1.67 6.68 3.69 9.37 5.36
CaCO; 1.52 2.13 3.61 2.23 5.14 4.36

&2 FHEct (Table 4). kA Ryu (2009a)= H8iA] =]
A A ol 8B BAAlRFo] Z7HA1717] $iste] A
AHIERE: 10a 20 kg AEE 583 YAES 20% A=
AMEBIIL 252 THA O & 63 o)A BEAISH= A AlAISHL
ot 2o AadvRE 7R A AR EE I
LS, Zejdnas AR AlESH 10ad QA
2 8 kg M 7|H|E, L= 8 kg2 7]H] 3.2 kg, £QH|
]

Blo| YR BT AE M| O pH HE
H

Kim (2009)°0] ZA}3H

AAHRE Q404 §0S A85H7] tEe R AztE
t} (Vleket al,, 1979).

TS Kim (2009)0] ZARH Axfol| w2 7HafA] A&
T EY 5 Gkt MHA AE F 57UV = ASHE
o} ATt B =9kou 1 o]Fofl= Yot Alg &
1559870l A BARS)EA ) A4S o7
NFAE A2lgh 71 FA2|E} pH7l =2 A2 A3lE
AAA| 9] Caghagel 7118k AR F7g3tqict. g 2|
2po] v Asz7)ol= NFAAEA A otz
849710 S7H BYlou 429713 84 25 o]Fo
2ABIA L ALt G E AdkE s FAM L)
AEE ) A4 3]) ) EEAH] <=0 9t} (Table 6). THA
3l M T SEAiA7] o] T2 dse gkl FF
o35S A o8 ATt weba EGUiEEACl ofgt A
gIH= HFEA] Z|5l=91e} w4 28o] sty
%3] Yang (2009)0] ARG Hlol] wh2H JHeFA| A &
2tEZ sFsld o] HItE B EQkitinl= efo ulste] A

oR flo X r®oglr



958 Sang—Eun Lee, Hyejin Kim, Misuk Park, and Doug—Young Chung

Table 6. Changes in soil pH depending on periods after fertilize application.

Periods after fertilize application (day)

Treatments
43 57 87 116 155 316 331 361 392 427
pH 6.9 6.2 5.8 6.5 7.3 6.5 7.7 7.3 6.0 7.1
Recommended
Salt (%) 0.48 0.79 0.72 0.55 0.35 0.71 0.69 0.87 0.86 0.82
No fertilizer pH 6.9 6.7 6.2 6.8 7.2 6.2 7.3 6.1 6.1 7.2
Vs
Salt (%) 0.78 0.61 0.58 0.58 0.43 0.85 0.79 0.81 0.83 0.80
pH 6.7 7.1 6.2 6.6 7.8 6.5 6.0 7.1 6.7 6.2
Gypsum
Salt (%) 1.07 0.96 0.80 0.32 0.48 0.39 0.63 0.65 0.53 0.44
H 7.9 7.3 6.5 7.1 8.4 8.3 6.4 6.3 8.3 8.2
Ca(OH), P
Salt (%) 1.00 1.02 0.95 0.86 0.49 0.50 0.64 0.65 0.67 0.77
CaCO pH 7.9 7.7 6.9 7.5 8.4 8.5 8.2 8.2 8.7 8.5
al
’ Salt (%) 1.16 1.11 0.84 0.95 0.35 0.60 0.68 0.76 0.63 0.54
Initial soil pH before fertilize application : 6.7
Table 7. Changes in soil pH depending on methods of treatments.
Category Conventional Fresh straw CaSOq Compost Soil dressing
pH 5.7 53 53 5.7 6.2
Salt contet (%) 0.27 0.23 0.20 0.25 0.20
Initial soil pH before fertilize application : 6.7
Table 8. Characteristics of the reclaimed tidal soils for soil series.
Soil Soil Soil particle distribution Soil
. . Depth - pH
series Horizon Sand Silt Clay texture
cm % (1:5)
AP 0~13 94.8 1.8 3.4 FS 6.8
Hasa
C1 13~21 92.4 3 4.6 FS 7.7
AP 0~10 69.7 253 5 FSL 5.6
Yumpo
Clg 10~55 75.9 20.9 32 LFS 5.5
AP1 0~8 47 46.5 6.5 FS 6.7
Moonpo AP2 8~18 51.7 42 6.3 FS 8.1
Clg 18~70 87 10.5 2.5 FS 8.1
APlg 0~12 26.6 68.1 53 SiL 7.4
Gwanghal AP2g 12~22 36.7 54.8 8.5 SiL 8.1
Clg 22~35 19.3 60.6 20.1 SiL 8.0
AP 0~10 7.3 69.1 23.6 SiL 4.6
BI 10~25 4.6 64.3 31.6 SiCL 5.8
Poseung .
B2g 35~50 5.4 68.2 26.4 SiL 6.6
Cg 80~140 10.6 61.8 27.6 SiCL 7.1
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