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Abstract

BACKGROUND: Nitrogen leaching depends on the
drainage pattern and nitrate content, and those are
influenced by soil hydraulic properties and fertility. The
purpose of this study was to confirm how soil texture
contributed to leaching and balance of nitrogen, as well as to
drainage.

METHODS AND RESULTS: This study was performed
using undisturbed weighing lysimeters which were piled up
with clay loam (Songjung series) and sandy loam (Sanju
series) soils in National Institute of Agricultural Science
experimental field. Chinese cabbage was cultivated from
August 30 to October 31, 2017. The application rates of N,
P,0s, and KO were 21.5, 7.8, and 15.0 kg IOa'l,
respectively, and irrigation was supplied at =33 kPa in 30
cm soil depth. Drainage in clay loam was not noticeable,
although it was increased by rainfall in early September. By
contrast, the trend of drainage in sandy loam was strongly
dependent upon rainfall pattern. Owing to different
drainage patterns between both soil textures, nitrogen
leaching was 5-fold higher in sandy loam than in clay loam.
Nitrogen use efficiencies in clay loam and sandy loam were
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represented as 43% and 52%, respectively.
CONCLUSION: The pattern of drainage and nitrogen
leaching were greatly depended on clay content in soil.
From this study, we carefully suggest that soil texture
should be considered as an incidental factor to estimate
nitrogen balance.

Key words: Leaching, Nitrogen balance, Nitrogen use
efficiency, Soil texture, Weighing lysimeter
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Table 1. Soil characteristics of lysimeter soils before experiment

Soils Depth Distribution of soil particle (%) Bulk density CEC pH EC OM Av.P,Os
(em)  Sand Silt Clay ~ Mgm?) (cmol kg') (1:5) (dS m") (g kg") (mg/kg)
0~12 6.8 59.2 34.0 1.18 13.1 5.2 0.6 9.1 463
Clay loam 12~36 5.8 57.2 37.0 1.26 13.3 54  0.01 26 ND
(Songjung  36~61 6.7 56.3 37.0 1.34 14.4 58  0.01 20 ND
series) 61~98 17.6 55.4 27.0 1.32 132 59 001 1.5 ND
98~150 34.0 41.0 25.0 1.43 126 59  0.01 1.8 ND
0~13 54.0 37.0 9.0 1.27 9.4 6.8 0.3 14.4 1,236
13~26 61.8 30.2 8.0 1.37 7.9 5.0 0.2 8.2 794
Sandy loam 5641 472 408 12.0 1.39 9.1 53 01 6.6 221
(Sangju
series) 41~66 61.7 29.3 9.0 1.34 6.0 5.7 0.1 ND 82
66~108 69.2 25.8 5.0 1.34 48 59 0.1 ND 5
108~150  75.7 19.3 5.0 1.37 40 5.8 0.1 ND

Table 2. Chemical properties of top soils before planting in 2017

Exch. cations (cmol. kg’l)

Soils pH (1:5) EC (dSm"') OM (gkg") TN (gkg') Av.POs (mg kg’
K Ca Mg
Clay loam 5.2 0.3 33 15 128 0.14 2.8 23
Sandy loam 59 0.3 15 0.9 743 0.25 4.0 1.4

Germann, 1982). %3+ AEdek} B9 7|5 deps 5
By Aabejds g JEs vFIth (Gaines and
Gaines, 1994; Lim et al., 2015)> HE glgo] wo=
T BAEo] A3 §Eo] Fof AYE A Q0] A
ol &-F&o] ¥, Sogbedji 5(2000)> E/Jel uhet v
Tt AR5 Ah w2t ey, Aa FA TS
o solty 18 BR A £A FUEE AEiE Bl
2% 5490 nE A £ A5 i olgES 4
g 4971 Stk

nluegk S glo|AlnEE Al o) Bof 728 B
s TUE A AdeelA A 9 iR &
Y, olF 9 Higel wWE ErA9 et A4 fEY S
o] 7FestERE dalAQl HioleE FAsk=tl sttt &2
ATe BEAC et A S99 Aa A7 vEA JErd
Aol 7HdE v oR, T4 golAnEE &-8-5te] Hl
2 A F B nE A g AE Ak 55 U

FAE B3l 4] VR FF B

I'EO_NL :lO

of M

=

HiEH
oH

b

S| 2to[A|0[H WL

A& St o) we] S Eetde] AxE T
2t Al E|(UGT, Germany)E °©]&€3te] A5 33}
t}h glolAmElE BHA 1 m? Zo] 1.5 m9) 9EFgow A
gllgl A Adoln], ol BEokFRAA S} AATF TS

Asjo] FiolE W A% FUAe AUl 24T 5

>

> 2

30

t{Seo et al, 2016; Lee et al, 2017a). A|shlja=F
Tipping counter® ©]-8-3t9] S5k, & 223 wl
o] FelA Akl FATES W o w TS
ARSI el Al E = 17t AP RA HHE AlFS
S AAs= SA7E Slo] B ATFelM s whd Azl TellA
ol AE AAEIEk

ANRHES
ARES 201349 $HE(HYE) 7 FTe (AR

o AFspion, ol Eoke] S B
USDA 9] Soil taxonomyE #8331t (Soil survey staff,
1999). AF B EFY olghetd] 545 Bl AlEE ol
713k Ao 2 Qlate] e vllg- R A E AE|SIT) (Table 1).
2017 7k whE Al A B shedE nlashd AtEs
718 T Fou Facihe Wi, ARFES A3 @A
Hrp FaQiih ok faskglont Aokl Hlsl of 5.81)
=9tthTable 2).

o

M
=

M|

HiZ(EEY - ultEs) = 20174 82 300l 6030
cm o7 HA51810, 102 310 el EokelA
F71skE AA0 £E9 HE AlE 88 S Hlasp)
FJato] AYE, AISE BT FHTE Tk AT w5
42 A pH WS flete] A3 207 24 & M3uE
300 kg 10 a” S 84 10U Agaigion, HlgE 2
9 1 BAREAY 71SH(NAS, 2017) 9] M8 BFAMESS



168

Lee et al.

40

—— Ave.Temp. (C)
3 Rainfall (mm)

30 A

0 : : . . . H[l Y r‘||'|

08/30 09/05 09/11 09/17 09/23 09/29 10/05 10/11 10/17 10/23 10/29

Fig. 1. Daily rainfall and average temperature during
chinese cabbage cultivation in 2017.
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Fig. 2. Shoot dry weight of chinese cabbage in the harvest
season.
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Fig. 3. Rainfall (R), Irrigation (I), Drainage (DR) and evapotranspiration (ET) during cultivation in 2017.
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(control) and fertilization plots in the clay loam lysimeters.
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Fig. 5. Daily drainage and nitrogen leaching of non-fertilization (control) and fertilization plots in the sandy loam

lysimeters.

Table 3. Nitrogen use efficiency (NUE) and balance in clay loam and sandy loam lysimeters (kg 10 a™)

NUE Input Output AN
Soils Plot o
(%) Fertilization ~ Precipitation Leaching*  Crop uptake (Input-Output)

N applied 43.0 21.5 0.04 0.14 12.13 9.26

Clay loam
Control - - 0.04 0.29 2.89 -3.14
N applied 522 21.5 0.04 0.70 13.86 6.98

Sandy loam
Control - - 0.04 0.46 2.63 -3.06

*N : NOs-N+NH4-N, P : POs-P, K : Inorganic K
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