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Effects of Pig Slurry Application on Body Weight Gain of
Grazing Hanwoo Heifer and Forage Yields in a

Grass-Legume Mixed Pasture
S. B. Ko, N. G. Park, K J. Hwang*, C. E. Lee and S. Y. Kang

ABSTARACT

A study was conducted to determine the effects of pig slurry application on forage yield and growth
of grazing Hanwoo heifer in a mixed pasture. To each of three treatments 1.4ha were alloted : a
contro} applied with only chemical fertilizer (N-P-K=150-150-120kg/ha), two pig slurry lots applied with
the amount to allow 100% (150 kg/ha) or 150% (225 kg/ha) of N used in the control. A randomized
block design was used without replication. Cattle were allowed to graze continuously during the
experimental period. Results obtained were as follows:

Total dry matter yield was 16,291, 15,632 and 16,320 kg/ha for chemical fetilizer, pig slurry 100%
and 150%, respectively. The pasture was dominated by perenial ryegrass during the first grazing season,
but by orchard grass and perenial ryegrass (60~70%) and red clover (20~30%) during the second
grazing season. Average grazing rate per ha was 2.75~2.76 animal units and daily weight gain of
grazing cattle was not different among treatments ranging from 0.563 to 0.580 kg. Total weight gain of
grazing cattle per ha during the grazing period was 541, 541 abd 555 kg for chemical fertilizer, pig
slurry 100 and 150%, respectively. RBC, WBC, total protein and albumin etc. concentrations in blood
were normal in all treatments.

(Key words : Grass/clover mixed pasture, Pig slurry, Yield, Cattle grazing)
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Table 1. Soil chemical properties before experiment

pH T-N Organic  Available Exchageble cation(cmol'/kg™ ‘)

matter P05
(1:5) %) (gkg)  (mg/kg) K Ca Mg CEC
536 042 186 825 0.85 0.60 0.28 8.55
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Table 2. Treatments and the amount of applied fertilizers

Treatments
T, T," T;”
Chemical fertilizer
Fertilizer types N-P,05-K,0 Pig slurry100% Pig slurry150%

150-150-120kg/ha

. 2),

Table 3. Chemical properties(%) of pig slurry

; T2, T3 pig slurry application level was adjusted to supply 100 and 150% of N in the chemical fertilizer.

N P20s K>0 Ca0 MgO
0.51 0.15 0.23 0.37 0.05
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Table 4. Forage dry matter yields at various cutting times during the 1st year

DM yields(kg/ha)

Treatments
1st(4/17) 2nd6/8) 3rd(7/9) 4th(8/27)  5th(10/10)  6th(11/13)
Chemical fertilizer 5,744 3,213 2,641 2,780 1,724b 1,275
Pig slurry 100% 4,920 2,920 2,536 3,101 2,317ab 1,045
Pig sturry 150% 5,151 3,088 2,429 3,119 2,123a 1,266
LSD(0.05) NS NS NS NS 431 NS

NS : Non-significant.

Table 5. Forage dry matter yields at various cutting times during the 2nd year

DM vyields(kg/ha)

Treatments 1st(4/22) 2nd(5/29) 3rd(7/10) 4th(8/27) 5th(10/22)
Chemical fertilizer 5,900 2,415 2,956 2,286 1,645
Pig slurry 100% 4,962 2,514 2,458 2,578 1,911
Pig slurry 150% 5,697 2,781 2,394 2,622 1,966

LSD(0.05) NS NS NS NS NS

NS : Non-significant.
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Table 6. Total forage dry matter yields

DM yields(kg/ha
Treatments Y )
2001 2002 Mean
Chemical fertilizer 17,380 15,202 16,291
Pig slurry 100% 16,840 14,423 15,632
Pig slurry 150% 17,179 15,460 16,320
Mean 17,133 15,028 16,081
LSD{0.03) NS NS NS
NS : Non-significant.
Table 7. Red clover, grasses and weeds composition in different seasons
DM base ; %
Treatment: i
reatments Season Red clover Orchard Perennial Weeds
grass Iyegrass
01. 4.17 22 56 66.6 25.6
. - 10.10 48.7 388 10.5 2.0
Chemical fertilizer ,
02. 4.22 252 30.4 32.5 11.9
10.22 34.9 214 28.1 156
. 01. 4.17 1.5 7.0 71.4 20.1
Pig slurry 100% 10.10 60.6 256 3.1 10.7
'02. 4.22 36.6 368 227 39
10.22 17.1 273 222 334
01. 4.17 1.1 5.1 67.4 263
Pig slurry 150% 10.10 53.6 282 10.5 7.7
'02. 4.22 220 454 27.7 4.9
10.22 14.6 332 446 7.6
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clover 7} Az} Z71E]glon] E3] red clover
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Table 8. Seasonal changes of the soil chemical properties in the experimental fields

Treat- pH TN TP oM Available  Exchangeble cation (cmol'/kg™")
Season P20s
ments 1:5) (%) (%)  (g/kg) (mg/kg) K Ca Mg Na CEC
01. 3 5.5 - 0.15 50.2 220.8 0.62 341 1.38 0.13 15.1
Chemical '02. 3 5.6 0.19 0.13 53.1 204.3 0.44  3.00 1.39 0.03 11.0
fertilizer  ’02.10 53 0.26 0.13 65.1 87.9 077 343 1.57 0.14 15.4
Mean 5.5 023 0.14 56.1 171.0 0.61 3.28 1.45 0.10 13.8
01. 3 5.7 - 0.16 52.8 227.5 0.80 4.51 1.72 0.14 16.2
Pig slurry '02. 3 5.8 0.19 0.13 53.2 187.6 0.74 3.75 1.60 0.07 12.9
100% '02.10 52 025 0.12 66.9 85.9 095 4.01 1.68 0.21 15.6
Mean 5.6 022 0.14 57.6 167.0 0.83 4.09 1.67 0.14 14.9
01. 3 5.6 - 0.15 47.7 246.4 069 5.18 1.47 0.12 15.2
Pig slurry '02. 3 5.6 0.19 0.13 51.3 1913 059 3.12 1.41 0.06 11.6
150% '02.10 54 025 0.13 62.6 92.7 0.98 4.59 1.97 0.16 17.0
Mean 5.5 022 0.14 53.9 176.8 075 430 1.62 0.11 14.6
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Table 9. Seasonal grazing rates and body weight gain during the 1st year

Ist 2nd~3rd 4th Daily mean Total

Treatments GR* ADG*¥ GR ADG GR ADG GR ADG WG* CD¥ WG

(Au/ha)” (kg) (Awha) (kg) (Awha) (kg) (Awha) (kg) (kg/ha) (days'ha) (kg/ha)
Chemical

. , 4.

el 32(10) 071 29(57) 049 24(43) 031 275(54) 046 261 528 4940

P‘glof;;“y 30(6.4) 056 28057 067 26(43) 032 276(53) 051 280 529 5290
0

P‘%Si)l;”y 32(7.1) 058 28(5.7) 076 2.6(43) 0.18 297(54) 049 283 535 5350
]

Mean 3.1(6.9) 062 28057 064 25@3) 017 277(5.4) 049 275 531 5193

LSD(0.05) - NS - 03 - o110 - NS - - -

Ist ; 5/10~6/13(34 days), 2nd~3rd ; 6/14~9/1(80 days), 4th ; 9/2~11/15(75 days).

# GR ; Grazing Rates, ADG ;, Average Daily Gain, WG ; Weight Gain, CD ; Cow Days.
Y Au ; Animal unite, ( ) ; Actual grazing cattle numbers. NS : Non-significant.
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Table 10. Seasonal grazing rates and body weight gains during the 2nd year

Ist~2nd 3rd 4th Daily mean Total
Treatments GR® ADG* GR  ADG GR ADG GR ADG WG* CD* WG
(Awha)’ (kg) (Awha) (kg) (Awha) (kg) (Awha) (kg) (kg/ha) (days/ha) (kg/ha)
(f::;‘ﬁ‘zf:l 296.4) 071 2.5(50) 068 2243) 049 274(57) 068 386 408  587.1
P‘gw%';"y 2.96.4) 067 2.5(50) 071 2243) 039 27457) 062 364 408 5529
0
P‘%Sﬂ;"y 3.06.4) 068 2.5(5.0) 076 22(43) 045 276(57) 067 378 418 5750
0
Mean 2.9(6.4) 067 2.5(5.0) 072 22(43) 045 27557 066 376 411 5717
LSD(00S) - NS - NS - NS - NS - - -

Ist~2nd ; 5/11 ~8/12(93 days), 3rd ; 8/13~9/10(29 days), 4th ; 9/11~10/10(30 days).
% GR ; Grazing Rates, ADG ; Average Daily Gain, WG ; Weight Gain, CD ; Cow Days.
D Au ; Animal unite, ( ) ; Actual grazing cattle numbers. NS : Non-significant.
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Table 11. Overall means of two-year grazing rates, cow days and body weight gain

Daily mean ‘ Total
Treatments Grazing rate ~ Weight gain ~ Weight gain Cow days Weight gain
(Awha) (kg/head) (kg/ha) (ha) (kg/ha)
Chemical fertilizer 2.75(5.6) 0.570 324 468 540
Pig slurry 100% 2.75(5.5) 0.563 3.23 468 541
Pig slurry 150% 2.76(5.6) 0.580 3.31 476 555
Mean 2.75(5.6) 0.571 3.26 471 545.6
LSD(0.05) - NS - - -

Au ; Animal unite, ( ) ; Actual grazing cattle numbers.

Table 12. Blood chemical properties in grazing cattle

Chemical Pig slurry Pig slurry

Ingredients fertilizer 100% 150% Normal
RBC(10%40) 6.99 7.21 7.44 5~10
WBC(10%/10) 122 112 11.8 4~12
PVC(%) 352 34.8 36.0 24~46
Total protein (g/d{) 8.76 8.21 9.01 6.7~75
Blood urea nitrogen (mg/d{) 322 30.5 31.1 20~30
Albumin (g/df) 4.82 4.82 5.01 3.0~3.6
Glucose (mg/de) 88.8 90.4 98.2 45~75
Direct bilirubin (mg/d¢) 0.14 0.15 0.14 0.04~0.44
Total bilirubin (mg/de) 0.35 0.40 036 0.01~0.5
Glutamic oxaloacetic transaminase 95.9 128.4 107.0 78~132
Glutamic pyruvic transaminase 28.5 329 322 6~18
Creatine (mg/dl) 1.08 1.23 1.14 1.0~2.0
Calcium (mg/df) 11.2 112 11.8 9.7~124
Inorganic phosphorus(mg/df) 7.53 6.96 6.97 3.0~8.0

o ZAgs 323~331kgo® A FEg  dehfgiey, 3 5(1993)0] 2wt FHv|s
Jolx= @igith Hel® ubEols: olu] 150%  FollA mA$-2] ZA|ko] 877kg/hacl BlEl &
ANET7} 476902 Av] 100% T FEET  AEAFANA e FAFL Tt 23l
of ulaf Tkt ¥ WEUSE Uitk ha S AFEe] WA didx A, 2 A
I 2 =A% 9 SASe GEU5s @ oA dha] x4 o7t g AT A
& alu] 150% A&7} 555kg o2 o] 100%  HE$-o] FAlo]l v Ao o3 AJA=
T g vjE ti e FARE  YOoE v dysojAor & Aotk
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