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Abstract

A large amount of the mineral nitrogen is necessary for crop growth. With the use of nitrogen
fertilizers, agricultural yield has increased during the last few decades. However, at the same time,
nitrate from the cultivated land can be a source of environmental pollution, especially in water
systems. For nitrogen management, it is necessary to analyze the pattern of nitrogen movement
in soil. In this study, nitrogen leaching in upland soils was evaluated using undisturbed lysimeters
with different soil textures during sesame cultivation. The soil texture of the lysimeters was clay
loam (Songjung series) and sandy loam (Sangju series) soils. Sesame was cultivated from May
25 to August 24 in 2020. The standard amount of NPK fertilizer (N-P,0s-K,0 = 2.9-3.1-3.2 kg-10 a™)
was applied before sowing. The amount of nitrogen leaching was calculated by multiplying the
nitrogen (NO,-N + NH,-N) concentration and the amount of water drained below 1.5 m soil depth.
The water was drained through percolation into macropores in the clay loam lysimeter. In contrast,
in the sandy loam lysimeter, water drained more slowly than in the clay loam lysimeter. There was
a slight difference in the total amount of leachate during the cultivation period, but the amount of
nitrogen leaching was high in sandy loam soil. During the sesame cultivation period, the amount
of nitrogen leaching from clay soil was 5.64 kg'10 a*, and 10.70 kg-10 a” for sandy soil. We found
that there was a difference in leaching depending on the soil physical characteristics. Therefore, it
is necessary to consider the characteristics of soil to evaluate the leaching of nitrogen.
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Introduction

A= 2HE Aol @azjo|m 7 W2 ofo] Q1 E = YA R, AAZ H| 5] ARS-2 7
W2 A7) Bt MIAIS] 5 APAFe] ST E 7Hs 51| R th(Crawford, 1995; Di and Cameron,
2002; Samborski et al., 2009). 121} 5Ll A Zrkst A4 v 50| AREL2 H|E R =
2 Qo] AAtel AArt o] sho|u Aot f-=E 4= 1.2 (Samborski et al., 2009;
Padilla et al.,, 2018), 2-8-2] FAte] A4 57t w5 749 Al 752 71730l A9 FS
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7|2 3 MZS FEksE 4= QITHDI and Cameron, 2002). A4 #2]o] ZH = o|zjst ozl AL &8 7=
SH= dlof] 91.2.™(Schmidt et al., 2009), ]2 Qldi A= EF U] B4 o5 PAFS EA e - Q7 Qlct

SAAONA AA 8HFS AFH 0T Frloly] Yoliie AR FEF Aot 252 AST 4= e |
7} F o5ttt gtol Al E = AR Aol EY F 1 R ols= SAHT 4 = AH = A|(Winton and
Weber, 1996), & AX=ol|M= G2 -82F= H7Isk=tl 2tolA|n|ElE Eo| &85kl ltt. F=ollAl= 1988
- 1995 59k 71 % 2 7of| w2 FE S 7151 Th(Shepherd and Bennett, 1998). O] =0l A= &A] u] S4H&
Aul A] Aikel A4 28-S 1 7FSHS 3 (Meisinger and Ricigliano, 2017), A|glof| A= 77 7152 E]H|9}t H| &
ARgo] W2 N, P K 222 A5 THUIén, 1999).
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Materials and Methods
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Table 1. Chemical properties of experimental soils.

Soil texture Soil depth pH EC . OM_1 T-N_1 Av. Pz(?ls Exch. cations (cmolckg™)
(cm) (1:5) (dSm’)  (gkg) (gkg’)  (mgkg) K Ca Mg
Clay loam 0-10 5.8 0.5 34 1.7 145 037 40 26
10-20 47 04 24 1.1 62 0.15 12 1.0
Sandy loam 0-10 6.3 04 18 1.1 827 041 56 1.8
10-20 6.0 03 13 0.8 967 0.34 44 1.7

EC, electrical conductivity; OM, organic matter; T-N, total nitrogen; Av. P,Os, available phosphate; Exch. cations, exchangeable cations.

d= % N 2HEl 712 5 5 3--F % 1,238.5 mm c} 2020 72 4 SEJ—Q] Q2k0 7k7}569.5, 533.5 mmE um o
| 242192, 194% 2 -2 727 A A th(Fig. 1).
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Fig. 1. Average temperature and rainfall during sesame cultivation.
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My

AN o3 W 54590 EY 7FH| W Excel 54X 21388 0]-85}0] Student t-testS Y5kl SAA §-2)4]
SEATt. o] p-valueZ} 005 TF 212 795 2|5 21 2= A 2|5}t

Results and Discussion

W T 7 G R A S AFEANA 111 g AL 100 2001, AR 2] 252 217} 696, 636
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Table 2. Dry weight and yield of sesame in the harvest season.

. Dry weight of aerial part Grain weight One hundred seed weight Grain filling ratio
Soil texture D) i o
(g-plant’) (g-plant’) @ (o)
Clay loam 69.6+17.7 11.1+£44 02+0.0 842+13.8
Sandy loam 63.6+£17.2 100+5.6 02+0.0 87.5+10.6
t-test ns ns ns ns

ns, not significantly different. (Student t-test, p <0.05).

EQ0| wE x[st HE+E xto]

el TWeh|E 78 SeFE 8 20| A LA Q1 -2 I8l AYE} AIFES] A5 HiEE2 79 1447
El 88 1027FA] 217} 5734, 563.8 mmC.2 7P WA TH(Table 3). A YEL AIFES] 22 YA |E HErTS
H WS /g 57](8.11 - 8.23)5 A QJ5hal FH7|5E 7ot 247712 A1 EGolA a4l Btth ¢
Y Zofl AR A5 A EaF2 AYEL ARFE] wet 2ol 7t AN Th(Fig. 2). 6 142 7397+ A2 ol whet
A FEANM = wEA I ZE0] Lojut 24 6Aloll AT ST ZthX S Uehd Wi (Fig. 3a), AMFEE 27 8
Aol H 2| & Eof AFE Hsl Jhz| o2 JEL=7E =5t 748 30oll= AIRFY 40 mme] -7 FAIRE
o Ax WF L, ool| w2t AFEE 24 10A], AFFEES 124]0 7HE STl Bl THFig. 3b). 82 70l|A 8
8U7HA] AANE AP0l M= ko] = LAte nb7IA| 2 Al FEo|| A 79 Al 2to] whe} HE= 2|5} Y S47F ARl
HEH, AFFEOl M = LRtstA| A8t S0l A thFig. 3c).
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Fig. 2. Leachate of clay loam and sandy loam soils in the lysimeter during sesame cultivation.
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Fig. 3. Leachate of clay loam and sandy loam soils in the lysimeter at June 14 (a), July 30 (b) and August 7

to 8 (c) in 2020.

Table 3. The Leachate and nitrogen leaching of clay loam and sandy loam soils in the lysimeters during

growth stage of sesame.
Soil texture Growth stage Leachate Nitrogen leaching (kg: 10 a, lysimeter)
(mm) NO,-N NH,-N

Clay loam Seedling stage 1114 0.77 0.04
Flowering stage 1374 1.02 0.04
Full bloom stage 5734 329 0.13
Maturing stage 587 0.34 0.02
Total 880.9 542 022

Sandy loam Seedling stage 87.8 1.77 0.03
Flowering stage 1204 2.75 0.04
Full bloom stage 563.8 5.81 0.13
Maturing stage 75.6 0.16 0.01
Total 847.6 1049 021

Seedling stage (5.25 - 6.18), flowering stage (6.19 - 7.13), full bloom stage (7.14 - 8.10), maturing stage (8.11 - 8.23).
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HE ghfo] =11 24 A7t 52 EY2 1% A| 2 50] 2 o] 12 (Albrecht and Benson, 2001), T
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Fig. 4. Nitrogen leaching of clay loam and sandy loam soils in the lysimeter during sesame cultivation.
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