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Fate of Nitrogen Influenced by Circumstances of a Reclaimed Tidal Soils

Sang-Gyun Han, Hey-Jin Kim', Jin-Ah Songl, and Doug-young Chungl*

Agro-materials Management Division, Rural Development Administration, Suwon, 441-707, Korea, IDepartment of

Bio-Environmental Chemistry, College of Agriculture and LifeSciences, Chungnam National University, Daejeon 305-764, Korea

In most agricultural soils, ammonium (NH;") from fertilizer is quickly converted to nitrate (NO;") by the
process of nitrification which is crucial to the efficiency of N fertilizers and their impact on the environment.
However, nitrification studies have been studied extensively in agricultural soils, not in a newly reclaimed
tidal soil which show saline-sodic and high pH. Therefore, understanding the fate of nitrogen species
transformed from urea introduced into reclaimed tidal soil is important for nutrient management and
environmental quality. This paper reviewed studies regarding to transformation and fate of nitrogen sources
such as urea under the circumstances of a reclaimed tidal soils located in a wester coastal area.
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and Craswell, 1979, 1981; Vlek et al., 1980).

Biological N,
fixation
N, N,0 + (NO) + N,

NH,

Volatization
olatizati Vield

\ = N0+ NO
&=
Crop b

Fertilizer Manure residues <€— Plants

Soil organic

matter

Fig. 1. The soil nitrogen cycle (Hofman and Van Cleemput,
2004).

Table 1. Yield of rice and fertilizer application rates on Haechang reclaimed area in 2002.

Fertilizer application rates

Yield of rice

---------- S (1 — kg 10a”
N P K Nampyong Dongahn  Joonam Ilmee Dongjin Others Remarks
vg.
(55) (13) (6) 3) (6) (Gywhwa)
21.9 4.5 8.0 465 477 473 495 479 480 515

(), numbers of rice-farming households.
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and Carter, 1983; Vlek and Craswell, 1981),

Qm o wgsald 8 A2l o7t 2ol
Aol ujeh kAL F25) FHaohs A0 AeA 9
t} (Overrein and Moe, 1967). Rao and Batra(1983)7} %
g ae) Zo dhmuolslde Ang Asiun
A Zol7t A3HoA A|F 7.5 cm HE= FlojFo w}
2} QrRUolF T oF 60 %ol4] 10% ©|8tR k=
AeFe HolFal Qi (Fig, 4).
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7]1\43]- A Sk 34340] oh;]. Fig. 501%1 HE u}g} Zz]'ol
dutd oz 7oA 4tetehd ZRIAE-S +400 WA
+700 mVe] W& 7Y "Adeiol A Atekekl el g
S 250 WA —300 mV AH=9] WS vehHt) (Bohn,

1971), =3 Zo] 27|58 giHlE ARSks EglA
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Fig. 2. Dynamics of floodwater pH following broadcast and

incorporation of 100 kg N ha' as urea. Floodwater depth

was 5 cm (Vlek and Craswell, 1981).
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Fig. 3. Variation of ammonia volatilization with temperature
and pH following broadcast and incorporation of 100 kg N
ha' as urea. Floodwater depth 5 cm (Vlek and Craswell,
1981).
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Table 2. Effect of moisture saturation on volatile losses of
ammonia from applied urea (60 mg L' N), reaction
coefficient (k) and t;, for alkali soil at field capacity
(Vlek and Craswell, 1981).

Treatment N loss k tin
% days™ days
50% 62.66 0.299 2.32
75% 49.33 0.233 2.97
100% 44.40 0.195 3.56
Water logged 34.90 0.066 10.46
60.0

300

200

% of N applied N volatilized

100

0.0 I ) I I )
0.0 25 5.0 75

Depth of soil layer covering urea, cm

Fig. 4. Effect of depth of urea application (60 mg L' N)
on ammonia volatilization from alkali soil at field capacity
(Rao and Batra, 1983).
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Fig. 5. Range of redox potential depending on soil moisture
content.




748 - Fe

Aol 77 AH == A2 AL vlulsitt (Knuteson et
al, 1989) I A27ER 9] 7ER R oA Aol T3 A

22 eE B3 4RO 89 Eb BeE B9 0
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A= SHMAEES. ZhAsh=s HeRE Hojal Qlr} (Fig.
0. TelmE Neell B HEgel v Bl 4
L =& FRiEk oaf Al Also] Wk ERS saline—
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Y ZHEX EYO| 058t SN EFEH 71EA
Eope] 0|3l BAL Avny B3] Pt A E
L ApE] Zolt 20 cm oftholn iR BhRo] 0ol
ke AdE vk 3 A EE ApBo] JERES A
s Rl BB 8557k Hrhz 2ARIIh (Table
3). HHAEPS] EPUARE EHS Avinm A

— — — Capillary fringe in silt loam = — —

Capillary fringe in clay loam °

— Capillary fringe in sand —
— I — Water table — i —

Fig. 6. Capillary rise from a water table depends on soil
texture. Capillary rise will extend higher in a silt loam, silty
clay loam and a very fine sandy loam than in a clay, clay
loam or sand (David Franzen, 2007).

o] PeEe] B¢ AW 30 em ool mlARREo]
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Fig. 7. Evapotranspiration supplied by a saline water table
as affected by water table depth (Gismer and Gates, 1988).

Table 3. Physical and chemical properties of reclaimed soils located in western coastal area.

Exch. Cation

) ) Soil Depth Particle distribution Soil .
Soil series pH oM Salinity
Layer cm Sand Silt Clay texture Ca Mg Na K
% B 7 R — S 1178) S — % dS m’
AP 0~13 94.8 18 34 FS 73 024 12 045 14 008 030 4.69
Hasa Cl 13~21 924 30 46 FS 77 031 15 033 14 o0l 020 3.3
Yunpo AP 0~10 69.7 253 50 FSL 56 056 12 141 40 023 100 1563
Clg 10~55 759 209 32 LFS 55 047 13 131 39 011 060 9.38
AP1 0~8 470 465 65 FS 77 080 15 362 24 026 0.60 9.38
Moonpo AP2 8~18 5.7 420 63 FS 81 024 15 351 32 039 080 1250
Clg 18~70 870 105 25 FS 81 019 16 28 36 051 130 2031
APlg  0~12 266  68.1 53 SiL 74 081 35 441 29 055 070 1094
Kwanghal ~AP2g  12~22 367 548 85 SiL 81 035 29 531 44 114 090  14.06
Clg 22~35 193 606 201 SiL 80 063 19 560 27 123 090  14.06
AP 0~10 730 691 236 SiL 46 201 53 232 25 246 080 1250
Poscung Bl 10~25 460 643 316 SiICL 58 139 44 268 16 018 060 9.38
B2g  35~50 540 682 264 SIL 66 122 54 299 20 184 070  10.94
Cg 80~140 106 618 276 SiCL 7.1 06 61 363 13 011 220 3438
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AP QoL TR AR Ao A =AM EF pHe & T WOl ARelith ey 1dxte] viste] 5AR}
Zhejel sigote Aom AR, whebA ol23t EoF "ﬂL AR Y] FHE, diES, BEETS T2 =S
pHO| Wsh= B¢l 7lelAl= Aag ol Faks A 2 o}, Ao 2HE T W SOt} (Table
=AURS] o]Fd &8 Tl 9= vE Ao ATtd 5) "ﬂrﬂ}/\i A7t o] sfEdshs EdOlA 2= AEl Al A
Ch U WA R el IO Wk AR SR AAE N X AT £UT0) S 0w
A7} UH—?— 2 Ao ZAEATE (Table 4), ZA =) Cabrera et al, (1991)0] ZA}eH Afo] uf=H

02 B S0 BN pHS} RGPS A B pHr) 65904 9,52 276l el aegez Eop
A 24 Aol oI ol BREe) B pit o Aald Asglomne gmuolrla WAlel 73]
= ol St A0R ZAEN B W AFE  Z7kEe] £Agel 2 Ao wuwdth wekA pH 7
Eopslabd WS} F EOMEEL B W ATH WA olel 1A Egel 248 Haflew Az Al g

W5l ofrt WolHth EgRdE 2 o Z5E58 71|
7b Aads ooy 2FE, FEE, HEE &3

SEt WAL Fehe) ) WAL o9 A
S,

PLIJ‘.:

Table 4. Chemical properties of reclaimed soils located in westerm coastal area in 1st and 5th year after reclamation.

Ho=g

. pH OM Avail. P,Os
Location
Ist yr Sth yr Ist yr Sth yr Ist yr Sth yr
(1:5) g kg’ mg kg~ ------meeee-

Wando 8.2 83 93 8.7 18 12
Manduk 7.8 6.8 10.8 8.8 37 21
Nampo 7.6 7.1 34 4.2 14 26
Bojun 8.4 83 2.1 5.0 14 10
Gangsan 8.0 7.9 17.0 10.0 22 12
Seosan A 6.8 6.4 9.9 8.2 40 29
Sopo 8.0 7.6 13.3 10.2 30 25
Haechang 8.3 8.1 133 12.4 36 22
Gywhwa 6.2 6.2 8.6 7.3 37 36
Oma 6.3 6.2 11.6 9.4 72 38

Table 5. Changes in pH and organic matter content for various soils series of a reclaimed tidal soils.

. . . pH OM
Soil series Location
Ist yr Sth yr Ist yr Sth yr
(1:5) g kg'
Manduk 7.7 6.8 8.2 53
Seosan A 8.2 7.0 9.2 10.0
Poseung
Sopo 7.8 7.4 11.5 8.8
Haechang 8.2 8.0 16.0 143
Wando 8.2 8.3 9.3 8.7
Bojun 8.4 83 0.9 6.4
Gangsan 8.0 7.9 17.0 10.0
Podoo
Sopo 8.2 7.7 15.1 11.6
Haechang 8.4 8.2 10.6 10.6
Oma 6.3 6.2 11.6 9.4
Manduk 7.8 6.8 13.4 12.3
Kwanghal Seosan 6.4 6.3 8.6 7.6
Gyehwa 6.2 6.2 9.7 9.7
Bojun 83 8.2 33 3.4
Yumpo
Seosan 6.0 6.0 6.8 6.0
Nampo 7.6 7.1 34 4.2
Moonpo Seosan A 5.8 5.8 12.0 6.9

Gyehwa 6.5 6.5 9.2 6.2
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Table 6. Changes in Eh at the surface and the subsurface in a rice paddy soil.

Eh (mV)
Layer
7.29 8.3 8.9 8.17 8.24 8.31 9.7 9.14 9.21 9.28
surface -183.2 -165.2 -209.6 -327.4 -289.2 -179.8 -8.6 -104.8 -107.2 19.2
Subsurface 322 19.6 54.0 32.8 334 -65.4 -143.4 -64.8 -68.2 -49.4

Initial flooding day, May 15.

AEE0) Kok En Waks 47] o] T HukEe A
shelel whele] AESS BPAES Uk Qi
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HEil FEYgoly Hatele Heke= Bl EfE
ol FEE VA 847keEsl (Urea hydrolysis)=

EopRae] AYSRUY 71F oF 200E HHES

o] oF 20% olate] - favlEES F435]
Aol ZloR defA QI (Savant et al,, 1983; Viek and
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24.8 W2 F43] Wolx|= AoR A= 28l @
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