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Effects of Applying Livestock Manure on Productivity and Feed

Value of Corn and SorghumxSorghum Hybrid

Jo, lk-Hwan

This study was conducted to determine adequate forage crop choice and optimal
level of livestock manure, when different types and levels of the livestock manure
were applied in corns or sorghumxsorghum hybrids for the production of organic
roughages by utilizing livestock manure. For the corn, yields of annual dry matter
(DM) and total digestible nutrients (TDN) were highest in N+P+K-applied treat-
ments, showing 17.3 and 11.7 ton/ha, respectively. Treatments applied 100% com-
posted cattle manure (8.9 and 6.1 ton/ha) and 100% cattle slurry (9.4 and 7.5 ton/
ha) in contrast with chemical fertilizer-N had higher yields of DM and TDN than
no fertilizer (4.8 and 2.7 ton/ha) and P+K-applied treatments (8.8 and 6.0 ton/ha).
Particularly, treatments applied 150% composted cattle manure and 150% cattle
slurry were markedly higher, which represented 11.4 and 7.6 ton/ha and 10.3 and
7.3 ton/ha, respectively. Crude protein (CP) contents for corns applied livestock
manure ranged from 5.6 to 6.6%, which were significantly (p<0.05) higher than
those of no fertilizer (3.9%) and P+K-applied treatments (5.5%). ADF (42.4%) and
NDF (58.3%) contents for no fertilizer treatment were significantly (p<0.05) higher
than those of other treatments. However, TDN contents were higher for livestock
manure treatments than for no and/or chemical fertilizer treatments. In particular,
TDN contents of treatments applied 150% composted cattle manure and 150%
cattle slurry showed 72.3 and 70.8%, respectively and both treatments were signifi-
cantly (p<0.05) higher than all of the other treatments. For the sorghumxsorghum
hybrid, yields of annual DM and TDN for 100% (12.4 and 7.4 ton/ha) and 150%
(13.1 and 7.6 ton/ha) cattle slurry-applied treatments, and N+P+K-applied treat-
ments (12.6 and 7.7 ton/ha) were significantly (p<0.05) higher than those of the
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others. In the others, 150% composted cattle manure (9.3 and 5.2 ton/ha) had
higher annual DM and TDN vyields than P+K-applied (8.4 and 4.8 ton/ha) and
100% composted cattle manure treatments (7.4 and 4.2 ton/ha), with no significant
difference. Crude protein contents for sorghumxsorghum hybrid applied P+K and
cattle slurry were 8.8 and 8.6%, respectively. CP contents for both treatments were
significantly higher than those of composted manure (7.5~8.3%) and no fertilizer
(4.0%) treatments, but 100% livestock manure treatments had higher CP contents
than 150%-applied treatments. ADF and NDF contents for N+P+K and cattle
slurry-applied treatments were significantly (p<0.05) lower than the others. How-
ever, TDN contents were highest in N+P+K and cattle slurry-applied treatments,
showing 61.2 and 58.3 to 59.4%, respectively. These results indicated that appli-
cation of livestock manure instead of chemical fertilizer to the soil of forage crops
might not only improve yields of DM and TDN, but also reduce environmental
pollution by producing organic roughages through recycling of livestock manure.

Key words : corn, sorghumxsorghum hybrid, composted cattle manure, cattle
slurry, dry matter yields, TDN yields, crude protein
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Table 1. Chemical characteristics of the soil used in experimental sites.
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Table 2. Meteorological data during the growth period in 2007 and the averages for 30

years.

Year Mar. Apr. May Jun. Jul. Aug.
2007 7.0 12.2 17.8 215 23.6 26.5

Temperature (C)
1977~2006 5.7 12.3 17.2 212 247 25.1
2007 72.0 33.0 76.5 120.0 185.5 2585

Precipitation (mm)
1977~2006 48.9 76.0 78.5 140.5 199.9 203.9
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Table 3. Effect of application of chemical fertilizer and cattle manure on dry matter and
total digestible nutrient vields (tons/ha) of comn

Dry matter yield . 1o .
Treatment (ton/ha) Relative yield(%) | TDN yield(ton/ha)

No fertilizer 481 100 2.67
Chemical fertilizer

(150kg P05 - 150kg K-O/ha) 8.17 182 6.03
Chemical fertilizer

(200kg N-150kg P,0s - 150kg K:O/ha) 17.31 360 11

Composted cattle manure 100% 8.94 186 6.08

Composted cattle manure 150% 11.41 218 7.57

Cattle slurry 100% 9.44 196 6.47

Cattle slurry 150% 10.25 213 7.26

L.S.D(p<0.05) 485 3.29
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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(%) | CA(%) | TDN(%)
No fertilizer 3.91 42.35 58.25 4.67 55.44
Chemical fertilizer 5.49 25.40 56.90 3.74 68.83

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

Chemical fertilizer

(200kg N-150kg P,Os - 150kg K,O/ha) | % 268 | 6690 370 67.69
Composted cattle manure 100% 5.86 26.55 52.15 4.99 67.93
Composted cattle manure 150% 6.65 21.05 46.15 4.30 72.27

Cattle slurry 100% 5.57 25.85 57.70 5.05 68.48
Cattle slurry 150% 571 22.95 49.40 4.18 70.77
L.S.D(p<0.05) 0.29 0.43 0.42 0.26 0.33
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Table 5. Effect of application of chemical fertilizer and cattle manure on dry matter and
total digestible nutrient vyields (tons/ha) of sorghumxsorghum hybrid

Dry matter yield . N .
Treatment (ton/ha) Relative yield(%) | TDN yield(ton/ha)

No fertilizer 6.26 100 3.54
Chemical fertilizer

(150kg P;0s - 150kg K;O/ha) 831 134 4.18
Chemical fertilizer

(200kg N-150kg P,0s - 150kg K:O/ha) 12.62 202 .13

Composted cattle manure 100% 7.40 118 4.20

Composted cattle manure 150% 9.26 148 5.17

Cattle slurry 100% 12.42 198 7.37

Cattle slurry 150% 13.07 209 7.62

L.S.D(p<0.05) 4.01 2.29
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Table 6. 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(%) CA(%) TDN(%)
No fertilizer 3.99 40.90 69.90 9.25 56.59
Chemical fertilizer
(150kg P,Os - 150kg KsO/ha) 8.84 40.30 65.80 6.81 57.06
Chemical fertilizer
(200kg N-150kg P,Os - 150kg K;O/ha) 8.56 30.05 61.05 5.09 61.21
Composted cattle manure 100% 8.26 41.90 70.60 6.92 55.75
Composted cattle manure 150% 7.47 41.85 68.35 6.09 55.84
Cattle slurry 100% 8.62 37.40 64.50 7.36 59.35
Cattle slurry 150% 8.38 38.80 64.65 6.03 58.25
L.S.D(p<0.05) 0.27 0.53 0.82 0.34 0.43
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