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Effects of Slope and Fertilizer Application Method on the Behavior of
Nitrogen in Saprolite Piled Highland

Ki-Deog Kim', Jae-Hoon Ahn, Kyung-Hoon Park, Eung-Ho Lee,
Chol-soo Park, Seon-Woong Hwang, Sang-Mo Lee'

National Institute of Highland Agriculture, RDA, Pyeongchang 232-955, Korea
!National Instrumentation Center for Environmetal Management, SNU, Seoul 151-921, Korea

The lysimeter (1.2 m with X 1.6 m length) experiment using N tracer method was conducted to
investigate the influence of slopes (degree 5, 15 and 30%) and fertilizer application methods (solid
application and fertigation) on the behavior of applied urea in saprolite piled highland with Chinese
cabbage cultivation. NDFFs( nitrogen derived from fertilizer) in soil were increased with decreasing of
degree of slope and of depth of soil.

The recovery as percentage of fertilizer nitrogen by Chinese cabbage were 69.5% for solid application and
76.5% for fertigation in 5% slope, 65.0% for solid application and 70.2% for fertigation in 15% slope, and
56.1% for solid application and 62.3% for fertigation in 30% slope.

There, fertigation will make great contributions to the reduction of environmental contamination by run
off and to the increase of fertilizer efficiency in Chinese cabbage cultivated highland.
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Left : front view, Right : side view



Huld HEANA AAE 2 Aol BE A2UEEA

HE= Ve A 60%S 79 269, 8Y 94, 8Y 4Y =
3o AA 20%% #5EA EAISATE AlHERE
Alb] Ao E EAS e ddted 2¥HE
AlHl el #HlE Hlw it -4 o] 10 atom
%9 224 (Aldrich 49097-0)& 94k QA4H|E (52
2~ @8k 0366 atom %)9t &3, F=FA gl 2
atom %7} HEE 3|4 3ste] Al&3FA T 78] AlEA]
= AFHEAFY I B YAGEE S
At om, FH) A GAl & IPHFEAH]
P2t dEE ES x4
R R A S e 3 4=
stglew, 71Ef gyby

Al skl ek

B KU moorfe B 2
2 e

AN

SHL BM ¥ RS EY T
d skl FHjA Mo RE, 25, 50
cm@ Zold EoFS 279 100 mL core® |

gl < 2 mme AEZ HA 4

ARE AEHAT, AEARE 89 3100] WFE &

gsted Az F uhAstd AR A EA S
¥ F 22 I EY H HEA Y
(NIAST, 2000)] wa} 2

B
How EAsAT 2
A& 55 A ES
M) AEA 7] (IsoPrime-EA, Micromass, UK)
o] &3le] B89 tH(Hauck, 1982). 2] EA ¢} Bk
of AgH Q2BHE fs Dart AAE W
(Nitrogen derived from fertilizer, NDFF) 2} A]-&3} ©
8] 215 & (Recovery) & th&9] 4 o2 Adstelch

Mo of¥ o e mg 2 K

=

(Soll or Plant 15N atom % - 0.366)
NDFF(%) = = X 100
Fertilizer N atom % - 0366

Ntz X NDFF
Recovery(%) = x 100
Amount of fertilizer nitrogen applied

[e]
HE 2 220 dFelH, IeEe HeAld 501 9
= A& vl yEth

= 2

=
b

Rt

B AT AuEE AEsSY #A=s Ade] o9

>

g/cm’ @ 541%Fo A =
2 505%% Ege] tstE =
Fg9 Wsb} et Aoz B
3 Z
(e}

HE EFFAe

A ol FAGEE stel B3 Hue

A==

AHET AT U, RS E

oo]:
V=N 71W (Joo, et al, 2004), ZAFA AL~

287

2 S FA ol AHHA Ao,
E oF 0|3}t S Table 1

g olg@
A Hs
b Zohae

wel g3 FEel of Paol YNEFH ozt
(Park et al, 2004)3 <& A <9t} Neilsen et al

QL
e
o
o
>
off
o7
o
ox X Ml H

gk
o Tt
s
o =
>
Nz
o MY
=
fu)
Lo
offt
ol
o
rir
N

o
&
ro
jur]
=
> L
my
o
i
ox
2
E=)
)
>

fm

o

0,
o

El
oy
oz -
BN

Y
=2
=
B

—

= o
ol
ol

l:}lj—]
Fol o] M2 B
5l NDFFE ZXAMS
30% ATl A 7HE Rk
ARFE Sk o

M

AP )

lo
=)

SRR
Fol o9 ol BHTh
2

1o,
_?1_4’
ot
rlo
N o
o
o
o)

re o o

%
ofd
rlo
ol
N
ol
of\
o)
B>
1o
2

Table 1. Physico-chemical properties of soil used in lysimeter experiment.
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Before expt. 6.7 0.040 1.22 54.1

After expt. 6.3 0.040 131 50.5
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Table 2. Distribution of total nitrogen, °N atom % and NDFF of soil in lysimeter with 3 different slops ovserved at 21 days after
basal dressing.

Slope Depth of soil Total-N BN NDFF
% cm % atom % %

0 0.040 0.4978 8.0
5 25 0.019 0.4324 4.0

50 0.025 0.3931 1.6

75 0.027 0.3813 0.9

0 0.042 04712 6.4
5 25 0019 04366 43

50 0.017 0.4247 3.6

75 0.019 0.3892 14

0 0.036 0.4187 32
” 25 0019 04183 32

50 0.012 0.3947 1.7

75 0.014 0.3919 1.6
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Table 3. Contents of total nitrogen, °N atom % and NDFF of soil in 30% sloped lysimeter as affected by fertilizer application
method at 15 days after 1st top dressing.

Fertilizer application Depth of soil Total-N N NDFF
cm % atom % %
0 0.037 0.7648 244
Solid fertilizer 25 0.021 0.4640 6.0
50 0.010 0.5089 8.7
75 0.011 0.4962 8.0
0 0.041 0.5662 12.2
Fertigaton 25 0.014 0.4662 6.1
50 0.011 0.3893 14

75 0.013 0.6366 16.5
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Fig. 2. Changes in "N atom% and NDFF of surface soil with
fertigation treatment in 5% sloped lysimeter.
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Table 4. Changes in chemical properties of soil in 30 % sloped lysimeter as affected by fertilizer application method.

Fertilizer Depth of soil Av. P20s Ex. cations(cmol” kg')

application (cm) (mgkg") K Ca Mg
0 157 0.32 8.5 1.6

Solid fertilizer 2 >4 0.38 37 21
50 48 0.39 7.7 2.4
75 34 041 6.0 23
0 149 0.31 9.2 1.6

Fertigaton 25 44 0.32 6.1 2.1
50 38 0.37 59 2.8
75 48 0.44 5.8 2.5

Table 5. Recovery of fertilizer-N by Chinese cabbage grown in °N labeled urea fertigated soil in saprolite piled lysimeter.

Slope Fertilizer application Dry wt. Total-N Noal 5N NDFF Recovery*

% g plot” % g atom % % %

5 Solid fertilizer 1818 4.89 88.9 1.1517 48.1 69.5
Fertigation 1822 492 89.6 1.2255 52.6 76.5

15 Solid fertilizer 1820 4.57 83.2 1.1528 48.1 65.0
Fertigation 1829 4.63 84.7 1.2000 51.0 70.2

30 Solid fertilizer 1816 4.59 83.4 1.0439 41.5 56.1
Fertigation 1824 4.83 88.1 1.0784 43.6 62.3

" Amount of total nitrogen in plant : dry weight X T-N(%) of plant.

t Recovery = (Amout of total nitrogen in plant derived from "N labeled fertilizer / Amount of total nitrogen applied) X 100.
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