Journal of the Korean Society of Grassland and Forage Science 34(4
http://dx.doi.org/10.5333/KGFS.2014.34.4.254

EE| 1 Al SH AIREE2
/1St Al

70¢et

=
-
=

): 254~261, 2014

ISSN 2287-5824  (Print)
ISSN 2287-5832 (Online)

Euie 20| AIZ0| MAK, AlR7HK| %
S50 njxls A

EIET
sha BEAA}

Effects of Sowing Mixed Legume Forage and Applying Cattle Manure on the
Productivity, Feed Values and Organic Hanwoo Feeding Capacity of Whole
Crop Barley
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Department of Animal Resources Science, Daegu University, Gyeongsan 712-714, Korea

ABSTRACT

This study was to assess the effect of sowing mixed legume forage and applying cattle manure on the productivity and feed
value of whole-crop barley (WCB) as a representative of winter crops and to estimate feeding capacity of Korean native cattle
(Hanwoo) per unit area by defining optimal application level of cattle manure for more fertile soil and manure recycling for the
purpose of reduced environmental pollution and efficient production of organic forage contributable to production of organic
animal products. Sowing mixed legume forage significantly (p<0.05) increased yields of dry matter (DM), crude protein (CP) and
total digestible nutrients (TDN) for WCB compared to WCB alone sowing, but there was no difference between mixed sowing
treatments. The yields of DM, CP and TDN were significantly (p<0.05) highest in 100~150 kg N/hg. The CP and acid detergent
fiber (ADF) contents were highest in mixed sowing with hairy vetch, followed by sowing mixed forage pea and WCB alone
(p<0.05). There were no differences in CP and neutral detergent fiber (NDF) contents among cattle manure application levels. As
nitrogen application level increased, ADF content increased (p<0.05), but TDN content decreased (p<0.05). Feeding capacity of
organic Hanwoo (head/ha) weighing 450 kg of body weight with 400 g of daily gain significantly (p<0.05) increased due to mixed
sowing with legume forage, and with increasing application levels of fermented cattle manure, feeding capacity significantly

(p<0.05) increased.

The results indicate that mixed-sowing of WCB and legume forage not only cut nitrogen application level of fermented cattle
manure by over 50kg per ha but also increased their feed value and productivity, and feeding capacity. This would be
contributable to diversity of forage resources as well as production of organic animal product by creating low cost and high

quality of forage.
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Table 1. Chemical characteristics of the soil at experimental site in 2012~2014

‘ pH oMm" EC? Available TN’  CEC?  Ca* K Mg**
Experimental year P,0s
(1:5) (g/kg) (dS/m) (mg/kg) (%) (cmol+/kg)
2012 5.7 5.92 0.75 188.33 0.019 41.65 9.67 0.44 2.65
2013 6.0 3.16 0.11 211.34 0.210 13.06 8.47 2.51 2.60
Y OM: organic matter, 2 EC: Electric conductivity, ¥ T-N: Total nitrogen, ¥ CEC : Cation exchange capacity.
Table 2. Meterological data during the growth period in 2012~2014 and averages for 30 years
Item Year Sep. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May
2012~2013 19.0 12.5 4.7 0.9 -19 2.5 6.2 8.0 18.1
Temperature (C) 2013~2014 20.8 15.0 6.8 1.3 0.3 2.3 7.6 13.1 18.6
1981~2010 20.0 13.7 6.9 53 -1.0 1.2 6.0 12.5 17.3
2012~2013 265.5 37.2 42.8 483 20.6 23.7 80.2 84.6 75.8
Precipitation (mm) 2013~2014 67.6 112.7 33.7 59 4.0 19.5 114.6 86.5 425
1981~2010 135.0 31.8 32.8 15.2 22.6 273 46.9 62.4 87.2
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Table 3. Effects of sowing mixed legume forage and applying cattle manure on the dry matter, crude protein

and total digestible nutrient yields of whole crop

barley or its mixture crops in 2013~2014.

Productivity

Cattle Manure

Culture method Dry matter Crude protein Total digestible nutrient
level(kg N/ha) (tha) (ke/ha) (t/ha)
0 3.72+1.26 339.2+ 98.4 2.44+0.76
50 3.89+0.94 3244+ 77.8 2.55+0.63
Barley
100 4.31+0.82 350.6£145.8 2.80+0.55
150 5.17+1.66 499.84+237.5 3.27+1.02
0 3.97+0.68 3754+ 41.3 2.48+0.33
) 50 4.82+1.50 469.3+152.9 3.03+0.95
Barley + Hairy vetch
100 6.03+1.74 615.6+273.1 3.71+1.04
150 6.04£2.12 575.7£200.4 3.60+1.38
0 4.21+0.67 383.9+ 62.7 2.73+0.39
50 4.71+1.07 464.3+£110.5 2.95+0.68
Barley + Forage pea
100 5.35+1.15 496.5+132.0 3.32+0.78
150 6.07+0.56 556.3+ 61.8 3.77+0.35

Table 4. The effect of sowing mixed legume forage on the productivity of whole crop barley or its mixture crops

in 2013~2014.
Productivity
Culture method Dry matter Crude protein Total digestible nutrients
(t/ha) (kg/ha) (t/ha)
Barley 428° 378.5° 2.76°
Barley + Hairy vetch 5.21% 509.0% 3.21%
Barley + Forage pea 5.09% 475.3" 3.19%

&5 ¢ Values with different superscripts in the same row significantly differ (p<0.05).
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Table 5. The effect of applying cattle manure on the productivity of whole crop Barley or its mixture crops in

2013~2014
Productivity
Cattle manure level (kg N/ha) Dry matter Crude protein Total digestible nutrients

(t/ha) (kg/ha) (t/ha)

0 3.97° 366.2° 2.55¢

50 4.48™ 419.3" 2.84%

100 5.23% 487.6™ 3.28%

150 5.76" 544.0° 3.55%

&5¢. Values with different superscripts in the same row significantly differ (p<0.05).
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Table 6. Effects of sowing mixed legume forage and applying cattle manure
barley or its mixture crops in 2013~2014.

on the feed value of whole crop

Culture method Cattlezk?algl/lﬁ:) level %,Zl)) A(](,)ASZ) 1\1(1;)1;3) T(?/Ijl) RFV?
0 9.20+0.47 29.38+2.20 59.3445.63 65.69+1.74 104.07+ 7.37
Barley 50 8.36+0.89 29.82+0.61 58.3145.91 65.35+0.48 105.66+10.61
100 7.87+£2.02 30.45+0.55 60.04+7.02 64.85+0.43 102.10+11.33
150 9.30+1.91 32.28+1.14 59.50+7.34 63.40+0.90 101.09£13.77
0 9.554+0.59 32.86+3.30 55.56+1.42 62.94+2.61 105.98+ 3.02
Barley+Hairy 50 9.70+0.36 32.99+1.07 56.06+1.25 62.84+0.85 104.89+ 1.18
vetch 100 9.81£1.73 34.63+0.70 54.96+1.78 61.54+0.55 104.92+ 4.25
150 9.55+0.12 37.69+2.90 55.24+1.42 59.13+2.29 100.26+ 1.90
0 9.13+0.51 30.40+3.19 53.4540.87 64.89+2.52 113.56+ 5.19
Barley+Forage 50 9.85+0.87 33.23+2.14 52.304+2.03 62.65+1.69 112.31+ 7.24
pea 100 9.19+0.71 34.29+2.61 54.44+1.83 61.81+2.06 106.46+ 6.86
150 9.18+0.86 33.95+2.03 56.14+0.98 62.08+1.60 103.48+ 1.04

Y CP: Crude protein, 2 ADF: Acid detergent fiber, ¥ NDF: Neutral detergent fiber, ¥ TDN: Total digestible nutrient,

) RFV: Relative feeding value.

Table 7. The effect of sowing mixed legume forage on the feed value of who

le crop barley or its mixture crops

in 2013~2014
Culture method CPY (%) ADF? (%) NDF? (%) TDN? (%) RFV?
Barley 8.68° 30.48° 59.29° 64.82° 103.2°
Barley + Hairy vetch 9.65° 34.54° 55.45° 61.61° 104.0°
Barley + Forage pea 9.33%® 32.97° 54.08° 62.86° 109.0?

a, b, c

: Values with different superscripts in the same row significantly differ (p<0.05)

Y CP: Crude protein, 2 ADF: Acid detergent fiber, ¥ NDF: Neutral detergent fiber, ¥ TDN: Total digestible nutrient,

) RFV: Relative feeding value.

Table 8. The effect of applying cattle manure on the feed value of whole crop barley or its mixture crops in

2013~2014
Cattle manure level cpY ADF? NDFY TDNY RFVY
(kg N/ha) (%) (%) (%) (%)
0 9.29 30.88° 56.11 64.51° 107.9°
50 9.30 32.01% 55.56 63.60° 107.6*
100 8.95 33.12% 56.47 62.73% 104.5%
150 9.34 34.64° 56.96 61.54° 101.6°

a, b, c

: Values with different superscripts in the same row significantly differ (p<0.05)

D CP: Crude protein, 2 ADF: Acid detergent fiber, ¥ NDF: Neutral detergent fiber, ¥ TDN: Total digestible nutrient,

) RFV: Relative feeding value.

NDF 32 Z}2F 9.0~9.37% 55.6~57.0%= AHelEgt v ol Ade HaEfwe] Sl wet AEFH (53] ¢
oJgh Apol7b G FUAAINE (p>0.05) ADF FHgFe A& o] H]&)o] F7hgel wet ol AAsh= &7]19 H[E]
o] Fhetel wel FolshAl Frke A (FHl: 309 Eoldo s A ¥ 53], ADF o] FlEA
%, 150kg N/ha : 34.6%) TDN 32 whj= ZHAsiiet w2 TDN 5 7hagh o= AyZFEvi(Schechtner,
(R ¢ 64.5%, 150kg N/ha : 61.5%, p<0.05, Table 8). 1978).
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Table 9. Effects of sowing mixed legume forage and applying cattle manure on feeding capacity (head/ha) for
organic Hanwoo heifers (450 kg) with 400 g average daily gain fed the diets including 70% whole crop

barley or its mixture crops in 2013~2014

Hanwoo feeding capacity

Cattle manure level

Culture method Crude protein TDN" Mean
(kg N/ha) (heads/ha) (heads/ha) (heads/ha)
0 1.20+0.58 1.86+0.89 1.93+0.58
50 1.91+0.46 1.95+0.48 1.93+0.46
Barley

100 2.07+0.86 2.14+0.42 2.10+0.63
150 2.94+1.40 2.50+0.78 2.72+1.08
0 2.21+0.24 1.90+0.26 2.06+0.25
. 50 2.76+0.90 2.32+0.73 2.54+0.81

Barley + Hairy vetch
100 3.62+1.61 2.84+0.79 3.23+1.20
150 3.39+1.18 2.76x1.05 3.07+1.12
0 2.26+0.37 2.08+0.30 2.17+0.33
50 2.73+0.65 2.26+0.52 2.50+0.58

Barley + Forage pea
100 2.92+0.78 2.54+0.60 2.73+0.69
150 3.27+0.36 2.88+0.27 3.08+0.30

Y TDN: Total digestible nutrient.

Table 10. The Effect of sowing mixed legume forage on feeding capacity (head/ha) for organic Hanwoo heifers
(450 kg) with 400 g average daily gain fed the diets including 70% whole crop barley or its mixture

crops in 2013~2014

Hanwoo feeding capacity

1 h
Culture method Crude protein (heads/ha)

TDN" (heads/ha) Mean (heads/ha)

Barley 2.23°
Barley + Hairy vetch 3.00°
Barley + Forage pea 2.80°

2.11° 2.17°
2.45° 2.72°
2.44° 2.62°

a, b, ¢

D TDN: Total digestible nutrient.

: Values with different superscripts in the same row significantly differ (p<0.05).
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Table 11. The Effect of applying cattle manure on feeding capacity (head/ha) for organic Hanwoo heifers (450 kg)
with 400 g average daily gain fed the diets including 70% whole crop barley or its mixture crops in

2013~2014
Cattle manure level Hanwoo feeding capacity
(kg N/ha) Crude protein (heads/ha) TDN" (heads/ha) Mean (heads/ha)
0 2.16° 1.95¢ 2.05¢
50 2.47% 2.18"™ 2.32"
100 2.87" 2.51% 2.68"
150 3.20° 2.71° 2.96

a, b, c

U TDN: Total digestible nutrient.

fFolatAl  F71eke] (p<0.05), ZHdy TDN  7]5ol A
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