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Effects of Cattle Slurry Application According to the Slopes on

Forage Yield and Nutrient Runoff in Mixed Grassland
Min Woong Jung, Ki Choon Choi, Chang Yoon*, Won Ho Kim** and Wan Bang Yook

ABSTRACT

This study was conducted to investigate the effects of the degree of slope according to cattle slurry
(CS) application on productivity of herbage yield and nutrients runoff in mixed grassland. silage corn and
environmental pollution in silage com cultivation soil. Field study was conducted on the steel-made erosion
apparatuses which consisted of various degree of slope, such as 0%, 8.75% and 17.50%, Dry matter yield
and N yield of forages decreased as the degree of the slope increased, whereas N contents increased as
the degree of slope increased. NO;-N and PO,P concentrations from the surface run-off significantly
elevated by increasing the slope during the experimental period (P<0.05). However, NOs-N and PO,-P
concentrations PO,-P content from the surface run-off by application of CS maintained a low levels during
the experimental period.

In conclusion, corn productivity and nutrient losses from run-off are significantly affected by heavy
rainfall on the sloping land. The results of this study suggest that CS application in the sloping land can
be an important source of pollution for surface water if intensity rainfall takes place within a short period.
(Key words : Forage productivity, Cattle slurry, Surface run-off, NO;-N, POs-P)

.M B £ N9 olf EES AT G 87 7}
ne] A7), A§5Ee] Axsor &3t

RS 4% A3 30T A0, 4 S 2 Jepte w3 STl 299 %
s 2RO $& vmdes,  s)EAd PaRAe didew 1d o A

Ege] AR —? QA7) 2(Sommerfeld 5, 1988;  2]7] WEel, 7HEERE ASF o sl &
Campbell S, 1986), £oF9] Z#]3latd 248 o445 T Residual nitrogen effect)E e
W3IA)7])7] W] 037 Egoe A R (Wemer 5 1985 Dilz 5 1990), 7H5¥xo]
wxe] Foade] FZEm UtkAl B 1998  ubEEQl AL FeiAirEIAS FAAA 2
Sommerfeldt 5, 1988). 7}&Ene] 4o w  FHHog At ol aSE A FAANAG

Az 2t FEAAL - 31708t AF(Dep. of Animal Sciences Environment., College of Animal

Husbandry, Kon-Kuk University, Seoul 143-701, Korea)

* ¢} Al 8(Tksan National College)

** 22+ T A (National Livestock Research Institute, RDA, Suwon, 441-350, Korea)

Corresponding author : Dr. Wan Bang Yook, College of Animal Husbandry, Kon-Kuk University, Seoul 143-701,
Korea. Phone:82-2-450-3699. Fax:82-2-455-1044. E-mail:wbyook@konkuk.ackr.

Y



Jung et al.: Nutrient Runoff between Cattle Slury and the Slopes

(Whitmore$} Schroder, 1988; Dilz 5 1990).
29 S Eus gl 47 9 7] o
HPSEL o] o]9] A’ Al

Pote 5(1996)2 715E39] FHoiAE4-2 NOs-N
o] 82 EA03} Aoy AseE 294
ANAY AezA Al 87 F5Ee] Foldl
A= methemoglobin 5-& Fiste] Al
Age] 2 4 Jokn Eudlm gloj(Bewig,
1976), N2| &&A<Q] ©]-87]&(Selenka, 1982),
& AR A8 e AL E5Aoth ¥
F71E9] S FEET JEERe] A 9
£ edE Eo17] A EERS] ASA
It AdeES HEE WAEE gled
(Onenmae 5, 1998), NO:-N9| £e& 33}y
A# e AE2 AP ot 27, TS
Txol EHH P AEAQ] AL Eg P
%°]3(Baber, 1979; Sutton &, 1982; Sutton
, 1986), &2 2 F4 wWEFelA ro FA)
FAE 371 AF]1ER(Pote 5, 1996; Sims
5 1998), FAe) P UE YejAlNA F-3%
3le) 8 8qlew Af3tiy A|AE glt)
(Corell, 1988).

$+2uete] A5 5 70% il 23}
Abx|o]=, AL 1% o]4e] & wAo] AA) ¥
2] 60%% 7AE Al A Bkl R #
Az AL FAE DAYAZL 5 Qi) Es
A EdEle A5FEC]l ASds
6~89ll AFE7t Wol WA=, 7F=x
o] HAEAH AFHE F-YHE B, o

2 ofn win

—_—

o o2 AR A9 Aot EkaA | ok
Fo] Al o3 kg Azt R ke 1A
ol W2 $£A09 F o2 7HA] HellAd A7
FAAE 42 5 glo] o)of gt wjAe] A
23 A3old(ung 5, 1998, 1999; Lee %,
1998). EZF Chichester (1977)2] ATe] 23}H,
lysimeterol| Al AAA1E 41d7k2] AJRelA v &9
AX F 7Fe7 RAFEHE 8- FA
2% NOs-N9| #Alo] 71F wo] dejdela
Bustn glow, fAGe] o3t Ak
844 AWM 10kg Nha, EXoIA kg
Nha% E%9 f&x7} $7184E Zadd
2 3lgich

A7 FeuEe B34 AlRAEL] A
Ad AR AR EuAEF e Bk
F7} diEelA TS, 2003; o 5, 2003), =
2 e el FE o] A we}
SRRl vEAE B o)FALEe W
= AL JHA =l w2 d7E
AAEE 2Ejd A NAM FEQu]L] Alfo]
Z22)9] A 4 {FAs F9 N3} P /A
o "zl G =AY, FIEERS o]
4 Zdist FARA A vl 1 FHo] 3§
c}.

e
o

=

o.Mz & 4d

Z AL 20043 9¥ 19 HE 20059 949
30U71A] AR F4roE 22 L Als%}
€ A18X Y| AA]S erosion apparatuses (0.33x
3m) AAE )83t FA3Gh AP AHE-
5 Bk AFEoln] AEL Table 13} 2o
o, A8 717§t 7V 232 Fig 19 2
o}k A&7 o AEXYY e B,
20059 6942 ¥ 7r4%FE 1,36 mmE Azt
745%F 1,563 mm2] 66%7} 5= ok

ZAFAL 2004 98 19 Orchardgrass



Jung et al.: Nutrient Runoff between Cattle Slurry and the Slopes

Table 1. Chemical characteristics of the soil used in this experiment

Exchangeable Cations

pH oM" P05 (mg/100g) CEC?
(1:5H,0) (%) (ppm) K Ca Mg Na (me/100g)
6.70 0.57 51.48 2.81 7.20 0.14 0.05 132
YoM : organic matter
?CEC : cation exchange capacity
24 | x}
3%0 mm Precipitation (mm) —— Temperature {°C) n | EP"l. E k=
300 25
ol 21 =xo MMM
150 10
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Fig. 1. Meteorological information during the
experimental periods.
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Table 2. Effects of cattle slurry application according to the slopes on dry matter, N yield

and N content of forage in mixed grassland

Ist cut 2nd cut 3rd cut Total
cereeeenes DM yield (/D) +oreeerrrenrnne e
0 % 338+36 295+14 180+10 813+71.0a
8.75% 246+25 273+20 177+13 695+18.5ab
17.50% 220+26 263+32 163+25 647+73.5b
.......................................... N yield (g/m’)
0 % 4.96+0.87 4.06+0.60 3.19+0.46 12.49+1.96
8.75% 3.60+0.67 4.10£0.65 3.36+0.25 11.29+1.39
17.50% 3.35+0.64 3.70+0.01 3.17+0.42 10.56+1.49
.......................................... N COMent (% - onwveeremmsnmsnnenssessssisaineneas
0 % 1.46+0.11 1.37+0.14 1.77+0.20 1.5320.15
8.75% 1.46+0.18 1.50+0.15 1.91+0.25 1.62+0.19
17.50% 1.51£0.12 1.42+0.16 1.95+0.14 1.63+0.08

The data represent the means+SD of the three experiments. a, b, c; Different letters within each slope

represent significant differences (p<0.05).

A BEd, ol FHEY & ML
iAoz AEAUe & N ¥ 7MAL
t}= Plant Dilution Effect®] 933e g Aztsic}
(Lafond, 1996). W&l 482 AF 757t o
= A71E J8 NEERE ALl g9
FE o8 EES wol Alv) whEe] sjAe]
deg Aeg Y4y,

2.

0

% S| NOsN, PO-Pe| S i3}

Espz AN EAue AL G AL
=8 F744 %9 NO;N s d 5 5
%9 Wizh= Fig. 2, 4014 2= wle} o) 9
A A= NOyNo| HTEEL 0%(FA),
8.75%, 11.5%% 7 xs] F71e84E 72
159, 1.88, 230mgLE oA ex F7lshs

AgS B o0(p<0.05), 17.5% ZAAMAIAA %
ANE}h 45% o ¥ = Ut @ ¥
NO:-N¢ 3 wi3lE 29, A A 77
AR SmglE PA dgor, Ay Ax
F A ARE AP 9 418mgLE TP
& 5=& el

SEAu)9) A g 2 HAEE A F
9 PO,Pe FEFES W F FE9 W3
Fig. 3, 5014 B wie} 2k ZAALEE POLP
o) HIEEE 0%(HA), 8.75%, 17.5%F 73}
zo ESE SR A¥E BJe
AAE 175%04 051 mgLE HA<9 0.14
mg/Le 8.75%2) 0.19mg/L B} HHez 5
7181 thp<0.05). Y@ 5 PO~PY F=+ A¥Y
A Aol AR 2mg/LE A W@sten, Hn
EEE 156 mgle YA A3 YA E

— 24 —



Jung et al.: Nutrient Runoff between Cattle Shury and the Slopes
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Fig. 2. Effects of the degree of slope on
NOs-N concentration by cattle slurry
application. The data represent the
means £ SD of the three experiments.
a, b, c; Different letters within each
slope represent significant differ-

ences (p<0.05).
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Fig. 3. Effects of the degree of slope on
PO4P concentration by cattle slurry
application. The data represent the
means + SD of the three experiments.
a, b, c¢; Different letters within each
slope represent significant differences

(p<0.05).
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