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Effects of Mixed-Sowing of Legume and Applying of Cattle Manure
on the Productivity, Feed Values and Organic Hanwoo Carrying
Capacity of Rye in Southern Area of Gyeongbuk Province

Hwangbo, Soon + Choi, Kwang-Won - Jung, Soon-Mi - Jo, Ik-Hwan

This study was conducted to investigate the effects of mixed-sowing of legume
forage and applying of cattle manure on the productivity of organic rye to provide
dairy farmers with safe organic feeds. Also the present study aimed to evaluate
optimal applying level of cattle manure and carrying capacity of Korean native
cattle (Hanwoo) per unit area. The amount of crude protein was significantly
higher in the mixed-sowing of legume forage (average 760~786 kg/ha) than in the
single-sowing of rye (average 353 kg/ha) (p<0.05). The mixed-sowing of forage
peas and the single-sowing of rye tended to improve by increasing the level of
nitrous fertilization rather than the fertilization treatment. The amount of crude
protein on the rye according to the mixed-sowing of legume was significantly
higher in the mixture (average 8.29~9.90%) than in the single (average 4.93%)
(p<0.05). The comparison by the level of nitrogen fertilization indicated signifi-
cantly high for the rye in 50 kg N/ha than in fertilization treatments (p<0.05).
Total digestible nutrients (TDN) amount in the single-sowing of rye was average
46.86% and has lower than average 49.96~50.12% of the mixed-sowing of legume,
and especially the mixed-sowing of forage pea was the highest with 54.55% in
150 kg N/ha for the level of nitrogen fertilization (p<0.05). The breeding ability of
annual organic livestocks per unit area according to the feed value of rye presented
significantly higher ability in the mixed-sowing of legume (3.72~4.12 heads) than
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the single-sowing of rye (average 2.26 heads) (p<0.05). By summarizing above
results, the mixed-sowing of legume is required to improve the productivity and
the feed value of rye for increasing organic livestock breeding ability in southern
area of Gyeongbuk regions, and the study for identifying the appropriate fertiliza-
tion level using livestock excretions is further necessary.

Key words : cattle manure, feed value, forage pea, rye, sowing with legumes

I. M =
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T FAHE G F 2 HSE AASA e AR 258 THA 9 F4bET)
Hol A S7FE AL = A OITHKREL 2015). 3 =] AR o] &2 i
&3t 7t AFSShal, FEo AR FHoRIES 35% AR w2 HolH, U
x}ﬂ & I 20139 7]EOE 82%°l EHSITHMAFRA, 2014a).

FolA= AR A4 S ol AFRS SES tiAsHE = =gl Fdo] A
=2t zﬂuﬂmaol Z7ketar Qo 201797bA ©F 370 Zha7hA] SoiE A & o] H(MAFRA,
2013), A=Ak AR 7F ST e AASFES oyt golagts, HHeE 3 T
o] FAAEAEC] Z HFE AA S Ut

SAAMNERE T TE2 YA o] St o]eel gho] etk H e Ajulrl o
& THAYGNAE A7t 7hssta = of HulR|o| & AJAo] §-F3fed
SH|§ 9 ZASE go] AujE Jon, ALH fF =5 83t AN F Jex
2 FIEAIR 2 2dEnd og 583 JOF AEE 4HA ATHKIm et al, 1986).

AR ZAES] AL I AFRTHA] S -‘H‘H 7MEERS 2 fUIAY S &8s 2
BAANA T4 ARFHES =% 9 THRamesh et al., 2005; Sharma et al.,
2004). 7t o]-&2 3SHH| R A8 1 DA E = BeFY] AHdstel B¢ mF YA
a7Z-E WA ¢ o (Schechtner, 1978), +71& o] FHstal A4, QI Z}
F GRS T3t (Jo et al, 2008), AHFZEHE2] AYakAo] BlehH| Rl 53 Folgka
23 vl AtkJo et al, 2008, 2010).
ek s A g AR dojEHA], AlRE $F T 22 T A= T3, O
o] FoOFA| AL AFRTIX 7L M E o] AR FE o] A H(Seo et al., 2000; Kim
et al., 2004; Lee and Lee, 2006), €% Zoll= 27| S0] Wl FxdAjo] A=, Eoko
3l Al B&E =T el S RG9S RS AAsHA AT F e HeE 4y

Z ATthHLee et al., 2005).
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Table 1. Chemical characteristics of the soil at experimental site in 2012~2014

. 4) 2+ + 2+
Experimental pH ECV Av;ugable T-N? om? CEC ca K Me
. 2Vs 0 0,
year a5) | @sm | el e | o) (Cmol+/kg)

2012-2013 6.80 0.77 63222 | 0.018 6.03 19.16 9.98 0.8 3.76

2013-2014 7.06 0.59 8430.06 | 0.017 5.26 13.10 8.42 0.65 2.99

DEC: electrical conductivity, ¥ T-N: Total nitrogen, ?OM: Organic matter and CEC: Cation exchange

capacity



586

oot
fz
i
B
o
e
ol
o
=y

(1995)©2.2, Acid detergent fiber (ADF)®} Neutral detergent fiber (NDF)2] 32 Georingd}
Van Soest (1970)°l <Ja] EA5IATE =3 ADF9} NDF2] $HEFOo 2 BE Total digestible
nutrients (TDN; 7}4=3}oF 2% 2)& Nahm (1992)3% Linn¥} Martin (1989) 52] Al4F2)(TDN =
88.9-(0.79 x ADF%))°ll ]3] &t SiTh.

Table 2. Meteorological data during the growth period in 2012~2013, 2013~2014 and
averages for 30years

Item Year Oct. Nov. Dec. Jan. Feb. Mar. Apr. May
2012-2013 13.7 6.9 -0.9 -1.1 1.6 7.9 10.6 17.8
Temperature
©) 2013-2014 15.3 7.4 1.8 1.1 2.4 7.7 12.8 18.7
1981-2010 16.6 10.3 44 1.8 3.8 7.9 13.8 18.2
2012-2013 233 56.0 49.0 20.0 18.4 66.0 83.0 77.2
Precipitation
2013-2014 127.7 34.5 8.4 3.0 57.6 94.5 102.6 45.7
(mm)
1981-2010 43.7 41.1 25.7 36.5 40.8 60.9 68.9 85.2
EF ozl 2y PP} TDN Fe ABF) Fitol gouad 2o 5
F3k TDN $3¢ 7ok ol5e IFAYTEAXRDA, 201209 o7 @5 4 o
450 kgo] 4 FA) 400 g ZFER —a—}E A, F71 AR AYLE 70% FAE Aol o g
sHs 2T A TDNS 1Y 247} 4263 g7} 3479 kg 71% 0.2 sto] Zohwld s} TDNO]
o3k gAY A {1713 A} 58S H7FsAtH(Jo, 2003; Ryu et al., 2006).
2 A3 A= SAS (2013) o] &35t FYAS AR, AHE Hd e vl
5% 2] HA F2)27 A (Least significant difference test)PH O Z 3FA T
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Table 3. Effects of mixed sowing with legume and applying of cattle manure on crude
protein yield (kg/ha) of rye or its mixture crops

Applying amounts of cattle manure (kg N/ha)
Culture method Mean
0 50 100 150

Rye 277 Y 389 Y 350 Y 399 Y 353 Y

Hairy vetch mixture 732 X 835 X 797 X 676 XY 760 X

Forage pea mixture 618 X 792 XY 788 X 945 X 786 X

X, Y, Z: Values with different superscripts in the same column significantly differ (p<0.05)

Sgof T AFERFES] dojgwx| et AEE ¢ Toto] iE 2UWE £ wi)
T(ET 353 kg/ha)Rth T3 E9-77KEH T 760~786 kg/ha) Fol& o2 =4 Ut THp<
0.05). F-H]7¢} ZAAAH] $220] 100 & 150 kg N/ha Al &TFolAE A58 9% 7}
TabTt Boh 2242378 H2 2O s BYom, AAAH] FFo] 50 kg N/haT-ol
A slolgi ] E9trt gk B} 2.044] 2 TS BATHp<0.05). AAAIN]
of W& BluoA e @i, AEE oF T3 TR (277618 kgha)oll HIE| A AAH]
FFo] FIVMESFE ZoFA=(399-945 kg/ha) AEFS BHPoH, Fojgwx] Eahte] -
HAAA] FFo] EESFE 2O d F7Fo] golAle AARE Biou oA ol
ERUFA] e¥ghkTh

BEA AN FAAEL] Ee} VtERE] Al g mE s 2uwd FEs B
(Oh et al., 2014), AAAI A= 361~414 kg/ha, AFAET= 503~684 kg/ha, FFA12
234~245 kgha S & 71’3203 AP EA B o]3}etd B4 wat a7 QA et
NE&FFo] =1 FHAEL 4580 EE4F Zuhid S50 ZUisital B sy,
AN F3 379 Bt 760~786 kghao 333 4
& o]3}etH EAdo] -3t (Table 1), A@A <
20] mEEste] FHAEL YFo] ¢4t 2T

ArEZAHE ] AL AR AT ARIAIZ] e whet xfol 7t QAIRE, YREH O Z A AA]
Hl FFo] ES55 A7 2awd Ffo] Folx| W (Park et al, 2006), duHgt EYFUF
= S
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Table 4. Effects of mixed sowing with legume and applying of cattle manure on the
contents of crude protein (%) in rye or its mixture crops

Applying amounts of cattle manure (kg N/ha)
Culture method Mean
0 50 100 150

Rye 471° | Y 547 | Y 462° | Y 492% | Y 493 Y

Hairy vetch mixture | 9.73 X 11.14 X 10.03 X 8.69 X 9.90 X

Forage pea mixture 6.94 XY 8.45 XY 8.59 XY 9.19 X 8.29 X

a, b, c: Values with different superscripts in the same row significantly differ (p<0.05)
X, Y, Z: Values with different superscripts in the same column significantly differ (p<0.05)

Table 5. Effects of mixed sowing with legume and applying of cattle manure on total
digestible nutrient (%) of rye or its mixture crops

Applying amounts of cattle manure (kg N/ha)
Culture method Mean
0 50 100 150
Rye 45.76 45.51 45.96 50.20 Y 46.86
Hairy vetch mixture | 50.35 48.73 49.79 50.94 Y 49.96
Forage pea mixture | 49.10 46.95 49.88 54.55 X 50.12

X, Y, Z: Values with different superscripts in the same column significantly differ (p<0.05)

sl T ARZE Evto] mE Zuuld FeFe dut(HT 4.93%) 20 FHEE
ST 8.29~9.90%)7F ol H o2 FA UEMSETHp<0.05). FHI e} AAAH] FEo
50 2 100 kg N/ha Al-gTFolAe slojg]ulx] Ea77} dhub7t 2o} 2042178 g9
gako] EZgtom, FAAAH] F30] 150 kg NhaTolA= ALR 8 5% E3t771 97 B
o 1.87H) =2 FFS HATHP<0.05). AAH] ol I HlwoAs 3 dub9] 7
- FHF B} 50 kg NhaT7F +2l8HAl A1 YEFSE O U (p<0.05), T3 AHEZE E34+

N e AaAH FFE E Zo|7F YERA] eigktt,

TDN 32 o8 G377 Heh 46.86% %2 T34 AASAE S99 4 49.96~50.12%
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Hop 2o Ao, 53] AaAH £F0] 150 kg NhaTol e AlR S &5 E347}
54.55%= 71 A UERSTHp<0.05). AA&AH] FFof| mE TDN 8] Zols &-&xt
E FolA vERA] eFSkTh

s AR AE FHRAGES IS, 2 ARAES] Bt Al Bt AT H(Ta
9} Faris, 1987)3% 7}43} AES 2 (Lee} Lee, 2006) X iz dheko] o} ALE7}X|7}
G4 5= slFo] O™ (Osman and Osman, 1982), T3, 323} 2HE9] Tz yFdoz
7Fedol thlo, 2012). B A A= FHA4ES 92 Qs =oid §efo] it
8.29~9.90%C. % TotA] KT} 1.69~2.01H] Fobx o] AE7X|7}F dEo] 7]Ee] B
o} IHES & & AUk

T AIEAES] Eatef R Algo] e AW AT FU7HE AMSEE S YERA
A& Table 67 2T}

Table 6. Effects of mixed sowing with legume and applying of cattle manure on mean
carrying capacity (head/ha) for organic Hanwoo heifers (450 kg) with 400g of
average daily gain fed the diets including 70% rye or its mixture crops

Applying amounts of cattle manure(kg N/ha)
Culture method Mean
0 50 100 150

Rye 1.76 Y 2.28 Y 227 Y 2.73 Y 2.26 Y

Hairy vetch mixture | 3.61 X 3.88 X 3.87 XY 3.52 XY 3.72 X

Forage pea mixture | 3.41° | X | 4.02* | X 407" | X 495 | X 4.12 X

a, b, c: Values with different superscripts in the same row significantly differ (p<0.05)
X, Y, Z: Values with different superscripts in the same column significantly differ (p<0.05)

71 3 A AF 450 kge dGFEAH 400 g TEE sl UL {7 AR AP S
2 70% FoAE Aol o= = 2o A3 TDNS 19 22} 4263 g3} 3479 kg2 71F2

2 392 wl(Jo, 2003; RDA, 2012), 2] AZ7}x o] wE S| Y A7k §71713 A
598 39 Gy ET 2269 R 9 FE B9} 3.724.2F2 s e
AT E S BATHP<0.05). A FFo] S7HETE sdwaTe) gojw x| St
= Fulte] 7 1763 3.615F0A 2733 3.885F 2 F71sl= A0, AR &
Eapol e AAAR] 0] 150 kg N/haT7} 4.95F 2 F0] 9] 341F Rt f25H
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EA e THp<0.05).
o FEAIEH FHEI A Al AZE ha% 7VEANS TEE 27
%3l (Hwangbo and Jo, 2013), BEA G 9 HLAFTF= 1.68~2.21F
2.88~3.78%F, BT AP T+ 1.47~1.54F= E_TLI'S}OJ](Oh et al., 2014), & Alg2] 2.26~4.12F
oF Hlul Al WA Hl3 AAE B, e FF9 AARZEC|g R A Y mE 7|59}
Edof o3 11 A4Ho] B2 FFo] ASS & 7 AT
stARE, ©@hup Bohe dojgux] H ALR R $F FHEE £33 Al 7HEANS 5ol
T3 A0 E Yehge, ook 22 dae a9 wy Bo F3 AAEZE £33 7t
FASEHol =dth= EiJo et al, 2010; Jo, 2012; Hwangbo and Jo, 2013; Oh et al,
2014)9F dX|et] FH AFRAES EUt 7HE AR o] F7HHE & F AU
ol AaE T E wl, AEEFAHANA 771 7}%/‘}% Y SUE AT =Y
AT ALRTER] S A e T AARAES £t sy, FARE E3ket
A 7R AR AN&FE FHS o E FU AIEH A 2APE O Rt A

sHoh

5~3.08FZ HIil3s}k
%, A% NPTE

BEH BANTAR 5o B
o} AL EAE Eo) SR D, e 23
= 2

2

o S H T 353 kgha)Bth FHAERE EaT7HH T 760~786 kg/ha)
A GEFRTHp<0.05). T3}, A58 g7 EdkE FHlFrel] Bl AAAM] o] F
7}%‘—’?% FolA= AEE Btk o F3 ARAE Sl mE 2uhid gk

4.93%)E T} SIF7HE T 8.29-9.90%) Ao 2 =A YEGTHp<0.05). A4

AH] ] g HlaoAe &Y @] 39 FHIFE B} 50 kg N/haT7F 2] 81A
A UERSTHp<0.05). TDN 332 &4 G771 Bt 46.86%= 33 ALS2HE S99
Bt 49.96~50.12% KTk @& oI, 53] HAAAH] FF0] 150 kg NhaT-olA = AR
e E9TTY 54.55% = 7HE A YERATHp<0.05). SEO AFRTIA] O] E T A
F 5717 A e Ba(E T 226%F) Bo T3 e S99} 3724122
2 AHSEE S EATHp<0.05). o9 AiE T = of, AEGFA G A

71 7}EAS Y FUE 91 o] AT AR S e T AAES
7F 8

e, FAAR Exhoh W NEERY AH AESE TR FOE F
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