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Evaluation of Carrying Capacity for Hanwoo Heifers When Fed
Whole Crop Barley and Rye as Influenced by Organic Fertilizer

Application and Mixed Sowing with Legumes
IK-Hwan Jo

ABSTRACT

This study was conducted to estimate Hanwoo carrying capacity when whole crop barley or rye as
winter forage crops was grown on different applying sources (chemical fertilizer, cattle or organic fertilizer)
and mixed sowing combination with hairy vetch or forage pea during the period of 2008~2010. The
experimental plots within whole crop barley or rye were consisted of 7 treatments, which were
non-fertilizer, chemical fertilizer (P+K), chemical fertilizer (N+P+K), organic fertilizer, cattle slurry, cattle
slurry with hairy vetch, and cattle slurry with forage pea. Each plot was triplicates and experimental
treatments were allocated in the randomized complete block design. For whole crop barley, annual mean
dry matter (DM) and total digestible nutrients (TDN) yields were the highest in N+P+K plots, but there
were no significant differences among organic fertilizer, cattle slurry and mixed sowing with legumes. The
TDN and RFV were the highest in mixed sowing plots of forage pea plus cattle slurry application. As
450 kg Hanwoo heifers were fed diets included 70% whole crop barley, organic fertilizer, cattle slurry
application and mixed sowing with legumes plots is capable of raising average 2.5 to 2.9 heads/ha a year.
For whole crop rye, annual DM, crude protein, and TDN yields of application groups and mixed sowing
treatment with legumes showed 6.69~7.13, 0.46~0.51 and 3.95~4.18 ton/ha, respectively. In case of 450 kg
Hanwoo heifers fed diets included 70% forage rye, it is estimated that cattle slurry application (mixed
sowing with legumes) plots can rear average 3.1~3.3 heads/ha a year. It can be concluded that, on the
basis of DM yield, not only mixed sowing with legumes by applying cattle slurry rather than single
sowing of whole crop barley or whole crop rye enhanced production yield and feed values, but also it
could be a substitute for imported grains as dietary protein sources in the case of feeding Hanwoo.

(Key words : Cattle sluury, Mixed sowing with legumes, Feed value, Hanwoo carrying capacity, Winter
forage crops)
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Table 1. Chemical characteristics of the soil at experimental sites

year pH (1:5)

EC Available T-N

T

CEC  Ca* K

2+

oM

(dS/m)  P,Os (mg/kg) (%) (%) (cmol ' /kg)
2007 7.60 0.36 329.0 012 205 20.2 17.8 0.60 1.34
2008 6.80 0.56 369.0 0.12 1.85 20.2 14.0 0.60 1.34
2009 5.89 0.75 239.8 017  3.01 245 1710 375 3.33

@Hix o) 151/2_9‘1‘;7(]‘5‘
o A&t G AE o5 B A5
4 ol Algeigick o]
T Eo ol3tebd 5442 Table 13} 2},
WA Az A7) HHE +7 A A

AellAl 5em EolE CFH3te] SA3GT AE
ke 7k ATt} 500 AEE AF she
65C w3AFZxT|NA 48217t ZAxA7] o}
+ AEES AN o)F 7FoR 3o o
AT AE FFE ARSIt A=
ABEE Wiley millZ2 335l dnkAlE
AOACH (1990)°2.2, ADFe} NDF ¥

;&r

Georing®} Van Soest™ (1970)°1] ]3| #43}
t}. T3 ADFe} NDF 3=fe= Y¥ TDN
(total digestible nutrients)®} RFV (relative feed
value)x= Nahm (1992)¥} Linn¥} Martin (1989)
2 AXtAel ofste] Feigint g QojAl
ZebAl (CP) &t 7hast ok F%F (TDN)
< Aeedat Fste] DAY cpek TDN
TS Tkl o5 CPe} TDN 32 k-
AFRE (C5ERAEA, 2007)00 oA T g
oF 450 kgo] LF5A] 400 ¢S HEZE dlo] 1d
ZY7r 426.3 g7 3479 kg 7152 E CPL} TDN
ol ogk AT A7t - A EE
B} (Jo, 2003; Ryu et al., 2006). ¥ A&
] A= SAS package program (Version 8. 01,
USA, 2005)= ©]-&3}4 %swi AR 3,
A HF7re] vlaEs 5% v AR A
7473 (LSD test) &2 3}%iTh

7} Ak AR v

200834 20100744 AaTFHoz WAk
TEno] AlS W T AEAEe] E3t A
2|l 39 AL, xeblA (Cp) & 7hAast
SFEHTDN) el vlx]= &= Jehd 2
Table 20]t}.

HR2le 39 (2008~2010) HF A7 AESF
F> FH|T7}t 386 towha® TRE ol M|
FrelspAl wsken (p<0.05), sHehu]s NPKT7F
6.14 ton'ha®  7FF =3O (p<0.05), F71A
H BT, BEn W Fofelx] 9 (5.15
~5.53 ton/ha) 2= 2] A Apo]7b A kgt
CP oA = 33m) 8 NPKT7} 0.58 ton/ha
2 7P E:3ou (p<0.05), Hofula] v
(0.49 ton/ha) 2} 2] & z}o]7} vl okgtar, 3
olglex] &= FulTet s PKF
b olde} 714 W ET (037 toha) H A
A9-E 5 (0.39 ton/ha) Bof =& S8k ® )
(p<0.05). TDN S Fu]37} 2.56 ton/haZ
oAl ek, Al@E 3.32~3.97 ton/ha®
HelZ wdor) AHwele Ao wE AR
i) 39 HE A7t AEFHE Tt
S54ton/ha® RE AEFelA 7Y wgke
(p<0.05), AlBTE 6.61~7.58 ton/ha®] HHZ
vel A 7oA Aol dEhA] kst
t}. CP % 3}3H| 8 NPKT7} 0.73 ton/ha o
= 7P =% (p<0.05), #7714 B|EF, B
e YW FHEE E997F 046~0.51
ton/ha?] P o, Fu]7= 034 ton/ha® 7}
7 ok} (p<0.05). TDN =32 3}3k] 2 NPK
T, 7714 vET ¥ FAEE E971 4.08~
458 ton‘ha® TS 2] Eo} ) (p<0.05).
38 Lee?} Lee (2006a and 2006b) 52 A}
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Table 2. Effects of applying of cattle slurry and mixed sowing with legumes on dry matter,
crude protein and total digestible nutrient yields of whole crop barley and rye in

2008 ~2010

Dry matter Relative Crude protein Total digestible

Variety Treatment yield yield yields nutrients yield
(t/ha) (%) (t/ha) (t/ha)
Non-fertilizer plot 3.86 100 0.26 2.56
P+K plot" 5.06 131 0.33 3.33
Whole  N+P+K plot” 6.14 159 0.58 3.97
crop  Organic fertilizer plot 5.24 136 0.37 3.37
barley cattle slurry plot” 5.53 143 0.39 3.63
Hairy vetch mixture” 5.15 133 0.49 333
Forage pea mixture’ 5.00 130 0.45 3.32
LSD(p<0.05) 1.00 — 0.09 0.65
Non-fertilizer plot 5.40 100 0.34 3.10
P+K plot" 6.61 122 0.43 3.81
Whole  N+p+K plot” 7.58 140 0.73 4.58
crop  Organic fertilizer plot 6.89 128 0.46 4.08
rye  cattle sy plot” 6.69 124 0.48 3.95
Hairy vetch mixture” 7.13 132 0.48 4.18
Forage pea mixture’ 6.91 128 0.51 4.11
LSD(p<0.05) 0.98 — 0.08 0.59

Note. ” Application plot of chemical phosphate and potassium fertilizer, 2 Application plot of chemical nitrogen,
phosphate and potassium fertilizer, 3 Application plot of cattle slurry 100 kg N/ha, 9 slurry plot (whole crop
barley 160 kg/ha + hairy vetch 20 kg/ha), % cattle slurry plot (whole crop barley 160 kg/ha + forage pea 20 kg/ha).

BAE F U2 Ay ®u 22 S5
= Yehdoha spgled 2 ATelA e o]
ARk} o HF 1.60 ton/ha A YeERY 7
a1k 235 vepdz itk ®3F Yook
(2005)2 7}EHu|E SHA] AlE A 3}
v 8 AH|2 3t AAbAe] 85.1% FFolet
HUBAI Jo (2009 ARAE A A
7V Algo] 3| E NPKE AlH|shs A
o] 85.2% olike] AAAE veldtty ¥ w3}
S, & A= Areel sl Al
WEm AlST7 Fela AT
TFo] 717 81.4~90.0%2} 88.3~94.1%
vete] Fdg Ae veldigleon &
3] 3HeA oL 2 AMYS 7S3ICh
E3 32y AlRAEY 33 AEe vk
et B s %] S} (Ta and Faris,

Rl 1o ofn lo

1987; Jo, 2009)9} oAl ghefo] =2 3t
7} ZEE A 4= ¢lo} (Osman} Osman, 1982;
Drew et al., 2005; Jo, 2009)1 3}F=d]. 2 4]
oAM= CP o] Flofe]ux]e} HlgbF &
sH(eF 20% 15 F5)77F NPK 75 Al9)d
o2 A2l 2} ha & 0.03~023 ton Eo}A
T A=) £} sty e whe o
A 3R] FE9er TeAe Ak eH
®3 FHARAE 20t Ao AAR-Ene} 3}
g 7k CP % Aol7t AR 75-(0.09
~0.13 ton/ha) ¥t} &9 (0.22~0.25 ton/ha)ol| A o]
5 FEste] AR Al A 73 AlgAE
o] £yt °s S 4 = Sdsith

4. AaslA wa

(<3 =]
AegFAos PeEn Ag 2 AL
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o] a7} Arejel sl Algrbx|el] w|H]
oJ8k2 Table 33} 7t}

Hyee] 339 HF CPp IS s
NPKT7} 9.93%% 7P =%k, 1 o522 F
HAE Eo(9.119F 9.23%) > 712 BET
(7.26%) > QAF-F- 357 (6.95%) > F-v] -2} 3}8+
H|E PKT(6.729} 6.6%)2] T2 F2]3}7
wolAth (p<0.05). ADF2} NDF 32 3}3h]
E NPKT8 714 v|577) Fo]7-9f Al
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B NPKT7}F 9.57%% 7F =33 (p<0.05), o
o7 WEn AT Y THEE £
7} 6.81~7.37%=2 FH|T-(6.29%) Xt} F-2]3}7
=9k o1} (p<0.05), ADFS} NDF 3ske Fu]
o} z}sh)g PK77F 38| NPKT-9] ZH2t
36.249} 66.86 HTh J3FA| =9k (p<0.05),
TDN =7 RFV ubde] A3s welo
(p<0.05). AEAE2L] 7Fx= 71EeAl 59 F
I Aakzel o8 HrlEl= Zlo] A v
ojuf, AlmAES] JU4 T T A

% Ad I TON §9F 9 RFV So] 33}

ol [

I

ut

A AR HrplEe s Fadk 8glo)E)
& A glth(Nahm, 1992). £ A|&oA= AR
2| Al Ale] xxbWA =k TDN €=F W
RFVE 3% Boh {o8bA] =9k, ole
Table 204 B ulel 7o) FTme] AZ=y}
o} A AA FEFe] =olxl d (Table 3)°l]
7185k AR A Ed wiEgl Zlog AR
= o]y3d ZAI= Lee9t Lee(2006a and
2006b) 52 ®ue} odx]slsit) 3k Kim 5
(2009)> AHrzlet T A& E3b A AL
B27k7} A5, Ccp ¥R Eolxthy )
Sl (Seo et al,, 2000), ¥ A@)H=  CP
sFa} RFVZE AreE] depAl Al (37 6.95
~7.26%, 108.1~109.3) 2.t} F7} ZAEzle] Eu}
A1 (9.11-9.23%, 110.7~115.6%)° =4 eh}
ALRZFA7Y SAE fARE 23S A 5 3
Rom, sHlo] A= Fo AEAE F
AelgkFo] Eulrt f71 AR E o) A
B AgEe 2ol 3 TDN 3 W
RFV7} f2]8HA =7 et S348=2ke] &
s 3] AlRIHAE AR 5 e )

4% At

Table 3. Effects of applying of cattle slurry and mixed sowing with legumes on nutritive
values of whole crop barley and rye in 2008 ~2010

Variety Treatment CP (%) ADF (%) NDF (%) TDN (%) RFV
Non-fertilizer plot 6.72 28.69 54.22 66.23 114.43

P+K plot 6.60 29.19 55.92 65.84 110.10

Whole  \pig plot 9.93 30.61 56.90 64.72 106.39
crop Organic fertilizer plot 7.26 30.51 56.18 64.80 108.13
barley cattle slurry plot 6.95 29.49 56.34 65.61 109.29
Hairy vetch mixture 9.11 30.72 54.76 64.63 110.68

Forage pea mixture 9.23 29.04 53.36 65.96 115.62
LSD(p<(0.05) 0.31 0.89 0.93 0.70 2.37
Non-fertilizer plot 6.29 39.54 69.90 57.66 77.85

P+K plot 6.69 39.27 70.10 57.88 78.26

Whole  n\4piK plot 9.57 36.24 66.86 60.27 84.56
crop  Organic fertilizer plot 6.67 37.54 69.06 59.25 80.73
rye cattle slurry plot 7.11 38.00 69.05 58.88 80.50
Hairy vetch mixture 6.81 38.12 69.25 58.79 79.89

Forage pea mixture 7.37 37.36 67.71 59.38 82.61
LSD(p<0.05) 0.33 0.72 0.63 0.57 1.04
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Table 4. Effects of applying of cattle slurry and mixed sowing with legumes on carrying
capacity per unit area for Hanwoo, as 450 kg Hanwoo heifer with 400 g average
daily gain was fed diets included 70% whole crop barely and rye in 2008 ~2010

Variety Treatment

Hanwoo carrying capacity (heads/year/ha)l)

Crude protein TDN Mean

No fertilizer 1.65 2.02 1.84

P+K plot 2.09 2.62 2.36

Whole  Nipik plot 3.70 3.13 3.42

crop Organic fertilizer plot 2.38 2.66 2.52

barley cattle slurry plot 2.48 2.86 2.67

Hairy vetch mixture 3.16 2.62 2.89
........................... Forage pea mixture o ZBT 202l E

L.S.D(p<0.05) 0.55 0.51 0.53

No fertilizer 2.15 2.44 2.29

P+K plot 2.80 3.00 2.90

Whole N+P+K plot 4.71 3.61 4.16

Organic fertilizer plot 2.97 3.22 3.09

CIoP 1Y€ cattle slurry plot 3.07 3.11 3.09

Hairy vetch mixture 3.10 3.30 3.20
........................... Forage pea mixture 327 32325

L.S.D(p<0.05) 0.50 0.47 0.48

Note. " Barley was included at the level of 70% in diets of 450 kg Hanwoo heifer with 400 g average daily gain.
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