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Effects of Applying Livestock Manure on Productivity and Organic
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Stock Carrying Capacity of Summer Forage Crops

Jo, lk-Hwan - Hwangbo, Soon - Lee, Ju-Sam

This study was carried out to estimate the selection of appropriate forage crops,
proper application levels of livestock manure, and carrying capacity per unit area
for organic livestock, as influenced by livestock manure application levels com-
pared with chemical fertilizer to corn and sorghum x sorghum hybrid, in order to
produce organic forages by utilizing livestock manure. For both corns and sorghum
x sorghum hybrids, no fertilizer plots had significantly (p<0.05) lower annual dry
matter (DM), crude protein (CP) and total digestible nutrients (TDN) yields than
those of other plots, whereas the N+P+K plots ranked the highest yields, followed
by 150% cattle manure plots and 100% cattle manure plots. Dry matter, CP and
TDN vyields of cattle manure plots were significantly (p<0.05) higher than those of
no fertilizer and P+K plots. In applying cattle manure, the yields of cattle slurry
plots tended to be a little higher than those of composted cattle manure plots.
Assuming that corns and sorghum x sorghum hybrids produced from this trial
were fed at 70% level to 450kg of Hanwoo heifer with 400g of average daily
gain, livestock carrying capacity (head/year/ha) ranked the highest in N+P+K plots
of the case of corns (mean 6.7 heads), followed by 150% cattle slurry plots (mean
5.6 heads), 150% composted cattle manure plots (mean 4.8 heads), 100% cattle
slurry plots (mean 4.4 heads), 100% composted cattle manure plots (mean 4.3
heads), P+K plots (mean 4.1 heads), and no fertilizer plots (mean 3.1 heads).
Meanwhile, in case of sorghum x sorghum hybrids, N+P+K plots (mean 5.7 heads)
ranked the highest carrying capacity, followed by 100~150% cattle slurry plots
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(mean 4.8~5.2 heads), 150% composted cattle manure plots (mean 4.7 heads), 100
% composted cattle manure plots (mean 4.3 heads), P+K plots (mean 3.8 heads),
and no fertilizer plots (mean 3.4 heads). The results indicated that replacing chemi-
cal fertilizer by livestock manure application to cultivation soil for forage crops
could enhance not only DM and TDN vyields, but also organic stock carrying
capacity. In conclusion, it was conceived that organic forage production by
reutilizing livestock manure might contribute to reduced environmental pollution
and the production of environment friendly agricultural products through resources
recycling.

Key words : summer forage crops, livestock manure, dry matter yields, TDN
yields, Stock carrying capacity
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Table 1. Chemical characteristics of the soil used in experimental sites.

Available » | CECY Ca K Mg Na
@9 | @sm | 20 | oy | o
' (mg/kg) (cmol+/kg)

7.60 0.36 329.0 0.12 2.05 20.2 17.83 0.60 1.34 0.10

1) Lancaster method, 2) OM : Organic matter, 3) CEC : cation exchange capacity
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Table 2. Meteorological data during the growth period in 2008 and the averages for 30

years.
Year Mar. Apr. May Jun. Jul. Aug.
2008 9.1 14.8 19.7 211 284 25.8
Temperature
(C) Average for
5.7 123 17.2 21.2 24.7 25.1
30 years
2008 238 54.5 82.5 187.3 7.7 2353
Precipitation
Average for
(mm) J 48.9 76.0 785 | 1405 | 1999 | 2039
30 years
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Table 3. Effect of application of chemical fertilizer and cattle manure on dry matter and
total digestible nutrient yields (tons/ha) of corn

Treatment I_Dry matter Ay?e%SmI?;;er Crgde protein . TDN

yield(ton/ha) ANitrogen kg yield(kg/ha) yield(ton/ha)
No fertilizer 8.39 - 336.9 5.08
(150k§h§£nols?|1;%rligIZ}EZO/ha) 10.72 ] 4316 6.80
(200kg N-Clr;%i‘écﬂzgittllgéek; K0/ha) 1592 26.0 7686 10.64
Composted cattle manure 100% 9.82 7.2 498.3 6.96
Composted cattle manure 150% 11.02 13.2 598.9 7.38
Cattle slurry 100% 10.19 9.0 529.8 6.94
Cattle slurry 150% 12.30 19.6 666.9 8.78
L.S.D(p<0.05) 1.86 - 99.0 1.29
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Table 4. Effect of application of chemical fertilizer and cattle manure on contents of crude
protein(CP. %), neutral detergent fiber(NDF, %), acid detergent fiber(ADF, %)
and total digestible nutrient(TDN, %) of corn

Treatment CP(%) ADF(%) NDF(%) | TDN(%) RFV
No fertilizer 4.01 35.95 69.70 60.50 81.27

Chemical fertilizer
4.09 32.35 67.86 63.34 87.32

(150kg P205 - 150kg KzO/ha)

Chemical fertilizer

4.83 27.96 68.51 66.81 91.15
(200kg N-150kg P,0s-150kg K:O/ha)

Composted cattle manure 100% 5.07 22.90 62.92 70.81 105.08
Composted cattle manure 150% 5.44 27.71 64.62 67.01 96.91
Cattle slurry 100% 5.20 26.43 62.66 68.02 101.42
Cattle slurry 150% 5.42 22.15 60.33 71.40 110.49
L.S.D(p<0.05) 0.14 0.82 1.22 0.64 2.01
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Table 5. Effect of application of chemical fertilizer and cattle manure on carrying capacity
per unit area for organic livestock, as fed by corn at 70% level to 450 kg of

Hanwoo heifer with 400g of average daily gain

Organic livestock carrying capacity (heads/year/ha)l)
Treatment
Crude protein TDN Mean
No fertilizer 2.17 4.00 3.08
Chemical fertilizer 281 535 408
(150kg P-Os - 150kg K20O/ha) ' ' '
Chemical fertilizer 494 838 6.66
(200kg N-150kg P.0s-150kg K,Orha) ' ' '
Composted cattle manure 100% 3.20 5.48 434
Composted cattle manure 150% 3.85 5.82 4.83
Cattle slurry 100% 341 5.46 4.44
Cattle slurry 150% 4.29 6.92 5.60
L.S.D(p<0.05) 0.64 1.02 0.82

1) at 70% level to 450 kg of Hanwoo heifer with 400g of average daily gain.
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Table 6. Effect of application of chemical fertilizer and cattle manure on dry matter and
total digestible nutrient yields (tons/ha) of sorghumxsorghum hybrid.

A
Dry matter I_Dry matter Crude protein TDN
Treatment yield(tonhay | YIE19S KO/ | Cietdkgia) | yield(ton/ha)
ANitrogen kg

No fertilizer 8.60 - 464.4 471

Chemical fertilizer
11.00 - 537.9 5.30

(150kg P,0s - 150kg K,O/ha)

Chemical fertilizer

14.57 17.9 779.9 7.99
(200kg N-150kg P,0s-150kg K2O/ha)

Composted cattle manure 100% 11.09 125 623.0 5.81
Composted cattle manure 150% 12.38 18.9 661.1 6.46
Cattle slurry 100% 12.63 20.2 649.1 6.83
Cattle slurry 150% 13.29 235 741.6 7.09
L.S.D(p<0.05) 2.34 108.6 1.25
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Table 7. Effect of application of chemical fertilizer and cattle manure on contents of crude
protein(CP. %), neutral detergent fiber(NDF, %), acid detergent fiber(ADF, %)
and total digestible nutrient(TDN, %) of sorghumxsorghum hybrid

Treatment CP(%) ADF(%) NDF(%) TDN(%) RFV
No fertilizer 5.40 44.23 64.94 53.24 79.10

Chemical fertilizer
5.44 44,74 60.62 53.56 82.94

(150kg P.Os - 150kg K»O/ha)

Chemical fertilizer

5.36 43.14 59.20 54.82 86.88
(200kg N-150kg P20s-150kg K:O/ha)

Composted cattle manure 100% 5.62 46.23 56.35 52.38 87.36
Composted cattle manure 150% 5.44 46.51 60.48 52.16 81.02
Cattle slurry 100% 5.14 44.07 58.39 54.08 86.95
Cattle slurry 150% 5.58 44.05 50.12 53.81 99.88
L.S.D(p<0.05) 0.09 0.99 1.32 0.78 2.38
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F7V15AH5 5

AzAEGF wHE
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Table 8. Effect of application of chemical fertilizer and cattle manure on carrying capacity

per unit area for organic livestock, as fed by sorghumxsorghum hybrid at 70%

level to 450kg of Hanwoo heifer with 400g of average daily gain.

Organic livestock carrying capacity (heads/year/ha)l)
Treatment

Crude protein TDN Mean
No fertilizer 2.98 3.71 3.35

Chemical fertilizer
3.46 4.17 381

(150kg P-0s-150kg K:O/ha)
Chemical fertilizer 502 6.29 565
(200kg N-150kg P.0s-150kg K,Orha) ' ' '

Composted cattle manure 100% 4.00 4.58 4.29
Composted cattle manure 150% 425 5.09 4.67
Cattle slurry 100% 4.17 5.38 4.78
Cattle slurry 150% 4.77 5.58 5.18
L.S.D(p<0.05) 0.70 0.98 0.84

1) at 70% level to 450kg of Hanwoo heifer with 400g of average daily gain.
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