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ABSTRACT

Nitrogen is an element required to meet optimal plant growth. However, when it was applied (as chemi-

cal fertilizer or animal waste) more than the demand of plant and managed it unreasonably can be accumu-

lated in subsoil and leached from soil system. Nitrogen also can be act as an pollutant to soil and water

through water contamination if its concentration exceed the critical level. The concentration and downward

movement of nitrate in soil is influenced by cultural practices and soil propoerties. High level of nitrate

nitrogen in drinking water is harzadrous for animal and human health, especially for infants and the

restoration of the quality of groundwater is impossible by now. Therefore it is the only way to prevent

from leaching of nitrate nitrogen to keep the quality of groundwater as vital water resource. The aims

of the presentation of this review paper are to understand the relationship between agricultural practices

and the concentration of nitrate nitrogen in groundwater and to suggest further informations for the

rational management methods to reduce the leaching of nitrate nitrogen in soil.
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Table 1. Classification of nitrogen sources in
agricultural environment

Crop land(134 mill. ha)

Nitrogen Sources mill.ton N/yr %

Fertilizer-N 110 26.6
Waste-N 9.7 235
Soil-N 9.0 21.8
Biologically fixed-N 8.0 194
Atmosphere-N 3.2 7.7
Irrigation-N 04 1.0

Total 413 100

X1,000 tons N/yr
00

-3+ Animal axoreted-N
-8 Ghemical Fert-N

400+
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Figure 1. Yearly change in the amounts of ni-
trogen fertilizer consumption and

excreted nitrogen by animal waste
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Table 2. Groundwater as water resource
(unit: bill. m*)

Nations Total water use Groundwater (B/A)

@A) B)
Japan 100 20,0 20.0
Taiwan 19.1 42 220
USA. 620.5 124.1 20.0
Korea 24.8 1.6 6.5
4.96)*

*) Estimate for 20% of total water use as ground-
water.
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Table 3. Relationship between NO;~ concent-
ration of groundwater and environmental

factors
Environmental factors r value
Clay content —049**
Fertilizer application rate 0.29**
Animal density 0.18*
Well depth —0.28**
Water pH —~0.23**
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Figure 2. Relationship between the clay con-

tent of soil and nitrogen leaching lo-
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Table 4. Seasonal patterns of the rainfall
amounts and nitrogen leaching losses

from soil

Months Rainfalllmm) N leached
(kg N/ha)

Sep.-Fed. 132 12

209 28

310 50

mean 217 30

Mar.-Aug. 205 2

361 7

594 16

mean 387 83
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Table 5. Leaching losses of nitrate-N from
upland soil with and without interc-

ropping
Treatment Nitrogen Leached(kg N/ha)
without
Intercropping(A) 55 73 86 44
with
Intercropping(B) 11 26 39 24

(A-B)/A(%) 804" 64*0 550 459
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Table 6. Effects of animal manure application on nitrate concentration of shallow groundwater

No. of Well Height of water table Depth of well Conc. of NOs-N
—————————————————————————————————————————————— (mg N/D)
With animal manure

8 1.89 - 3.50 442 - 6.60 035 - 34.14

mean 2.70 551 26.78
Without animal manure

8 218 - 454 598 - 7.50 9.38 - 22.25

mean 3.36 6.74 15.27

*Manure application rate: 25 - 29 ton/ha/yr

BAREE Ze) okt & 5 ok 23U &
FolM HAE B2 & HifEo] HEA A&

= Ro] ol srkhf Ee dF AHY HiE
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StEsol % Ay BIFERCl AN EFH
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2 @H NO-N2 Edd B HFHeow
HFKel G%E nd § ode EEEYS ZA 9

N Isached (kg N/ha)
as50

250

160 |-

50 ) .
o 30{180) 80(360) 90(640)
Siurry application level. ton/ha (kg N/ha)

Figure 3. Effect of animal slurry application
on the nitrate nitrogen leaching

loss
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Table 7. Nitrate concentration in a depth of 90cm soil with and without conventional tillage

(ppm)
Month Without N fert. With N fert.
Tillage No-tillage Tillage No-tillage

May 56 25 119 91

June 60 35 157 175

July 88 18 185 147

Sep. 73 15 147 49

Dec. 90 22 319 88

Apr. 46 6 76 11

Mean 68.8 20.2 167.2 93.5

Table 8. Effect of conventional tillage practice

on nitrogen leaching loss

(kg N/ha)

Month No-tillage = Conventional tillage

Jan. 11 8

Feb. 1

Mar. 10 14

Apr.

May

June 6 18

Total 35 56

43 #zol EY 5 (] 90 cm) NO-N Fx=9
BB wslel mxle F3HE 7S A BESHATH
FHRE ANEA FI FHzstA SN EY 2ol 9
cm ZHolo|Ae NOyN B# F=7} 688 ppmo 2
dmEtinE o] 20.2 ppmel Msle] 34uivF Evlalm,
ALE HASIYEHE $EEEC A 1672 ppm, &
#EE) A 935 ppmeZ NOsN =7} 178 2
Z7}ate] #ro] EY $ NO-N FRol pigghos
43S vz Y& ARG 28 ZAE
A EEEA SHzs S d B ol 90cma A4 2] NO
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HEE Hdo 2] ERAEA #zo] EY F NO-

N w=9 #mFEHEe] Hoj3e HEado.
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EgSel o HEZo 2 48E BEHS 2te NO
#No| Z712 el Tyler'®52 L4558 HiE
WA AABES 164 kg/ha A E3tT FHzAlol
SE8HE A4FE 19 2 697X A 2u
(R 8)ell A szl RiE FA89 % 35kg N/haol
H)Bte] Biinkte] ERBEMES 56kg N/bao 2 1.6
W7} FoM o R A BEo]l EYoE RE Lg5+e
NOyN o Qg vA3 AL ATk

5) #EFE NO;~-N Biil s

AfA olm] EREF AHAF PHlM HRWA
BHEEN (Ff W, S A5t AR B
Bacld o3 NON £22 F=z fta FHEA
£ 5o st HEE = o] F M EkRe) Ay
NOs-No] BHaphiko 24 2H8-3h= 8ol &
Rom olug Ml Aol i FIHBRZ K
el wet 24 gebd 4 duk

Remy*”, Willems®%5& #1578 #FK 2 NO
N ZAL |FIAUT (K 9). WHF R =
HE ®HRimACl B il EaEih 19u
7VES BHEH v ABFIH 22X MRk
% NOsNE& e 2.0 ppm ©]3}e] R FEf IS
YeERl R glc) e 7REo] o] FEHER )

o=
=1



Ao wjd=e EPdAe 09 - 452 ppm,
)i RS R o &EHE #iist TAITN Hit
dxe HuEwst 2tz 2937, 33.88 ppm o8 &
WEEme =ATE AA9 WTK F NO-N &
57} & AR oA NO~N @Eo] nlsie] w9
58 e Qloh wEka fevet AY F&
Bfrghh Mol X 4£EBS Hdlslstr] 9% £
Aol &2) A FWinApe) vldshSL MRkt
A9} Asl¢ & NO-N Fxol i FEEE7}
gedittn Azd.

Table 9. Nitrate-N Concentration of ground-
water under different type of land
utilization

(ppm NO;-N)

Land utilizations  Concentration of nitrogen

Forest 0 - 181
Natural land 045 - 0.90
Meadow 045 - 0.68
Grazed grassland 090 - 452
Intensive cropping 3.39 - 29.37
Partly urbanized land 452 - 33.88

Eoz By pRYc EREE AXC o
tt=27) 51 Dressel™® $& sandy loam E%Fol A
EFRIEK 0, 160kg/ha JEFHZ A 2HEo] A=A
NS Bt MERREREEM, HEM, 2ejn Uw FF
Ao Mg BF £EBFE A B (1 ALk
SR A&l ARl FHEE T 2ol
AR ke MY A4 ™) M =
Redl FUFE BRAEFH Bz dloA
B 2Ao] glonz HHEERIT EBEEo NO
#NOo g #HEUE o NO»-N 9 2Ed 23 %
WipEES 71N E 5 glonz MELIERY o8t
A4E NONE& =T Bige EEpHs zZAEY
iy Ego R RE $85e A4 AR
B} el F7HekA dck
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N {enched (kg N/hs)

Bl controi
300+ 21 160 kg N/hs

200

100+

ml . wl
Fallow Hort. land Grassland Crop l-né -
Land utilizations types
Figure 4. Nitrogen leaching losses under dif-

ferent land utilization conditions
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Figure 5. Yearly changes in nitrate-N concen-
tration of groundwater in the region
of Western Lowa State
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Figure 6. Yearly changes in nitrate-N concen-

tration of groundwater in Japan
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Figure 10. Leaching losses of nitrate nitrogen
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—Proportion of nitrogen leached from soil
(%)
=1592 - (0913 x N (kg N/10a)*] — 0273
x N-recovery (%)**
~Proportion of nitrogen remained in soil after
harvest (%)
—9244 + [0.018 x N (kg N/10a)I*] — 0.897
X N—recovery.(%)"""
*} Application rate of nitrogen fertilizer (kg N/10
a)
**) Amount of N absorbed on fertilized plot -
Amount of N absorbed on control plot /
Amount of N applied (kg N/10a)

EMMLER A

SRLIER MHfls B e di9
st 33 3 NH-N 7} NOyNZ2 #({LE< &
AE Higgstel E¢ol NO-N 44E Fole Flolnh
SERMLIER EiER: o] MdEe] AFEsHY
9l Nitrapyrin (2-chloro-6-trimethyl)-pyrin, as
N-serve)y®, DCD (dicyandiamide)®, DCD + Urea
(as Super-N)*®, Guanidine sulfate®™ Fo] 1 fijo]r}.
olE FEYULIEA M FHE&r1Fe: EY F
ELEo] U == IBE AL4E NH,*-N& NO
+NOo.2 Bibsl= EELt: #EE2) Nitrosomonas®)]

Table 10. The effect of dicyandiamide(DCD)
on inhibition of nitrate formation in
soil with application of ammonium
sulfate

(ppm)

Treatment NH,-N NOs;-N

DCD+(5NH).S80, 75 55 10 33
(*NH,),S0, 1 1 89 92
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