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Comparison of Dry Matter Yield, Feed Value and
Stock Carrying Capacity at Mixture of Rye, Triticale and
Legume in Central Region of Korea

Park, Sang-Soo - Noh, Jin-Hwan - Park, Jun-Hyuk - Yoon, Ki-Yong - Lee, Ju—Sam

This experiments was conducted to investigate the influence on growth of rye,
triticale with legume and investigated their productivity, feed value and stock
carrying capacity in order to select the appropriate forage species in the central
region of Korea. In the results, RyetRed clover showed 5.2ton/ha of dry matter
yield. But there was no significant difference with Triticale+Red clover and Rye in
upland field. In paddy field, Rye+Hairy vetch showed 5.2ton/ha, but there was no
significant difference with TriticaletHairy vetch and Rye. Mixture effects with
Rye, Triticale and Red clover, Hairy vetch by relative yield were more than 1.00
compared to monoculture, and their mixture effect was recognized in upland and
paddy field. Relative feed value was highest in the applications of Triticale
mixture in upland and paddy field. The average value of Kcp and Krpn showed the
highest one as 2.75head/ha/yr in Rye+Red clover in upland field and 2.84head/
ha/yr in Triticalet+Hairy vetch in paddy field. According to the results, Rye+Red
clover in upland field and Triticale+Hairy vetch in paddy field were considered to
be the most appropriate winter forage crops for the central region of Korea in
terms of productivity, feed value and stock carrying capacity.

Key words : rye, triticale, legume, dry matter yield, feed value, stock carrying
capacity
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T fElvete] SAEY2 20089 S VIE LR T F AN 346%E AR s TR
g ez w2 st hREe FAt srkEdAs AR i Tle s 74
3l7] 915ted FoIALE F NDF gFo] HA3 27~30%7F Sed 2439l

g FHoE A wLd ANE BFSA o) el
9ue) AAGA BT QAR FRAGL ARLE AL A ARAA P
; F8 243 AN AL £ FREAYAAY ZF)

S7tek A FAGH 2E AEE DA Al ZAFESY ko] BbEEithe $9de] 4
s

AF7HA Y AFEe st FRALAA Aol A FAARAES -] F
SHH(A T, 2004; & 5, 2007), FHAEHY E9E T3l A= FEF ST L AEIAE
ZAAZ = Adrkel, 2006). BF 5(2011)S =E %)X RyetRed clover E3} A] =k 2 A}
27l oA 7HE AL, ©1(2009)= LE Gl A RyetHairy vetch <3} A
gt wls| zowld koA EtEa A JIFETAL ST

e B Ao M= Rye(F-$)9} Triticale(A19)2] &, &3} AHE 53] a4, Al
7 g TtEAS T E S 2AREY FRALAA 7] AR AR <

AwslnA s

o. A= 3 Ty

B Ay FAZREL 32 ALEZREE Rye(3F-F), Triticale(Ad), FHAEZ Red
clover(Tyrant), Hairy vetch(Oregon common)®] 4%%°]31t}.

9 A7) 2ol 20093 9Y 299, =ollA 109 150l HE3FATh FF e gl A
@} Aol Rye 120kg/ha, Triticale 150kg/haS Au}alglal, &3} Alo]= Rye 80kg/ha,
Triticale 120kg/haS Red clover Skg/ha$} 74 b3ttt ok =l A @3l Aldl= Rye
120kg/ha, Triticale 180kg/has Atu}s}$al, &3} AJoll= Rye 80kg/ha, Triticale 150kg/has
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Hairy vetch 20kg/ha$} 3HAl 2tulsldch AlET WAL 6m’Gm2m)Z 35HE9] dayjow
i X] &k 3ot

Table 1. Chemical properties of soil before the experiment

Avail. CEC Ex.cation (cmol(+)/kg)
pH oM EC N C/N P05 |(cmol(+)

( 1 5) (%) (dS/ m) (%) ratio (mg /kg) kg) CaH Mg++ K+

Upland field | 6.19 450 | 0.013 0.18 1450 | 413.33 9.70 4.12 0.55 0.26

Paddy field | 5.95 3.93 0.018 0.17 13.17 | 198.67 | 11.62 3.72 0.47 0.24

pH : potential of hydrogen, OM : organic matter, EC : electrolytic conductivity, T-N : total nitrogen, C/N
: carbon-nitrogen ratio, P,Os : available phosphorus, CEC : cation exchange capacity, and Ex.cations

. exchangeable cations

A A EXS B4 A Table 13 2T} pHE LEY 6.16, =EY 5952 2% oF
Aol FU1E T WEY 450%, =EY 3.93%E WEYFO] ¢ & Holuh A
A e WESF 0.18%, =EXF 0.17%=2 Ao £ ko, FaIA ke wE
413.33mg/kg, =E%F 198.67mgkg S 2 WESFo] =EF HF] wl-$- =4th T3 cation
exchange capacity(CEC)= LE ] 9.70cmol(+)/kg, =EFE %] 11.62cmol(+)/kgSA T}
FAFES HAEZEAATY 77 RS AFEER, AEHe A RS VIES
2 100kg N/has A 71H 2 A&tk 79 318174 542 Table 29 2t} pHE 8.93
o7 dztEAgolYda, AEAE 1.07%JeH, FaA S 323 4lmg/kgo] AT 3

o

N

CECE 41.87cmol(+)/kgE =& Ho|Uth

Table 2. Chemical properties of organic cow manure

pH oM EC ™ ON Avail. CEC Ex.cation (cmol(+)/kg)

Treatment ) o o . P>Os  |(cmol(+)
(1:5) (%) | (ds/m) | (%) ratio (mgke) | /kg) Catt MgH K
Organic
8.93 80.9 0.83 1.07 | 44.08 | 32341 | 41.87 | 431 2.52 3.13
COwW manure

pH : potential of hydrogen, OM : organic matter, EC : electrolytic conductivity, T-N : total nitrogen, C/N
: carbon-nitrogen ratio, P,Os : available phosphorus, CEC : cation exchange capacity, and Ex.cations

: exchangeable cations
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Crude protein(CP)2 A.0.A.C(1990)°1] <] A3s}o] #2413} 9 31, total digestible nutrients (TDN)
88.9-[ADF(%)x0.79]s° ¢J3ted & THAnon, 1973). 3+H Aojx Cp =3} TDNS
AETFH Holod S HH T CP %3 TDN %S 73T} Acid detergent fiber(ADF)
9} neutral detergent fiber(NDF)= Goering®} Van Soest(1970) ®Hol <sle] AT
ADF2} NDF & ZH-E dry matter digestibility(DMD)+= "88.9-[ADF(%)x0.779]s, dry matter
intake(DMI)= T120/NDF(%)s(Linn®} Martin, 1989), RFV= "TDMD(%)*DMI(%)/1.29; (Holland
s, 1990) Alxk2jel et 8kt FAHA(GE)= =(bomb)ZZ 2] =74 % (parr-6200)
o7 T3t &9 HAY TEAMSEY HI7ElA Ke, Kione 7FHSAFEFET(FH)(FAE
e, 2007)0 GA TS A SAS 350kg, DY FA 04kg ERE = A CPRT
2H(540g/Y), TDNL T #4.12kg/Y) 5 ZAIREE 70% Fo Alo] o= 3= CPHH,
TDNF&-& Fate] AAFSHATHZ, 2003; ©], 2006).

flo

[0

Table 3. Meteological data at Won-ju area(2009-2010)

Temperature Precipitation (Snow depth) Duration of sunshine
Month (C) (mm (cm)) (Hour)

Normal” | 2009~2010 Normal 2009~2010 Normal |2009~2010
May 17.2 18.4 93.8(0) 111.1(0) 225.1 2114
June 21.7 224 149.7(0) 95.0(0) 198.6 166.0
July 24.5 24 366.1(0) 602.8(0) 156.0 102.0
August 24.6 25.1 288.4(0) 208.8(0) 178.0 160.9
September | 19.3 20.6 154.7(0) 50(0) 181.5 186.4
October 12.6 14.2 50.0(0) 62.5(0) 193.0 189.0
November 5.1 6.2 43.3(0.8) 69.9(0.4) 153.1 112.7
December -1.5 -1.5 24.9(7.7) 26.6(2.3) 157.9 126.5
January -4.3 -5 22.2(14.2) 40.8(18.1) 164.1 150.6
February -1.3 1.2 25.6(9.3) 62.1(16.5) 169.2 127.8
March 4.7 4.6 50.9(5.2) 78.2(23.3) 194.5 120.5
April 11.7 10.0 71.3(0.1) 58.5(0) 216.7 155.1
Mean 11.2 11.7 Sum | 1,340.937.4) | 1,466.3(60.6) | Mean | 182.3 150.7

Y Normal : mean data for 30 years. (Korea

meteorological administration)
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BAIAY = SAS 9.15 o] &3t 94 AAS Ao, AT Bzt vlae 5%

T Hafox FALSD)L-Z st

7|17 F AFANY] HF 7|8 Table 33 2ot HALEE ARt 05C &2
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m. Zap 3 &
1. REH =EdiX sz A543

WE T =8 A Rye, Triticale @39} Red clover, Hairy vetch®] &3}z 2] Al
S ZA3}= Table 49} 2t}

Table 4. Agronomical characteristics of winter forage crops in upland and paddy field

Treatment PL (cm) FW (ton/ha) DM (ton/ha) RY
R 91.33° 17.87" 453" 1.00
R+R 94.33" 18.67° 5.20° 1.15
Upland field
T 49.00° 14.40° 3.73° 1.00
T+R 53.67° 18.13° 4.40™ 1.18
LSD(p<0.05) 30.49 21.90 4.07
R 90.00° 14.93 3.87" 1.00
R+H 94.67" 18.93 5.20° 1.34
Paddy field
T 52.33° 15.07 3.73° 1.00
T+H 56.00° 19.47 493" 1.32
LSD(p<0.05) 10.72 NS 1.41

PL : plant length, FW : fresh weight, DM : dry matter yield, and RY : relative yield

R : Rye, RtR : RyetRed clover, T : Triticale, T+R : Triticale+Red clover, R+H : Rye+Hairy vetch, and
T+H : Triticale+Hairy vetch

a-b Values with different superscripts in the same column significantly differ by LSD test. 5% level, NS

: not significant difference
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HEE kol A 7S Ryet+Red clover(R+R)©] 94.33cm o2 7} =k} Rye(R)% 2] %
Zlol= AT A4S RHRO] 18.67ton/haZ 71 B3O} TriticaletRed clover(T+R),
R} Fol3k zpol= (A, AEFHE R+Ro] 520ton/ha® 7 Ekoy R, T+HRT} -9
3k zlol= AT S Rye, Triticale™} Red clover2}e] &3} 7o) Zhzte] whylo
HI3) 1.15, 1.18E 1.00 ©]/¢e] & Yelo] 3877} 1= Ut

Hl 5(2011)2 DESFT =EFA A Ryeet 734 E(Red clover, Winter pea, Hairy vetch)
o] Eutzx7o A EF Rye @] vls] E9tE 77} JAAHATL 85I, (20060 LE
%ol Al Rye + Hairy vetch 37} x5 B A5, 20Wd F23 TDN ol A
Rye @yt R T} f2]slttar sttt BE3F 0](2006)= REE U4 Rye9} Hairy vetchS Z3}3}
R W Rye @R T Ao AEFIZolA oF 18815 Uehlol Exta st Avka skt

=R A AW ZFFE TriticaletHairy vetch(T+H)7} 19.47ton/ha® 7H4 ko y &3k
o= F23 zol= AT AEFFHS RyetHairy vetch(R+H)7} 5.20ton/haZ 7} B9ko.
U R, T+HE} 3t AFol= It a2 Rye®} Triticale TR T} 1.349}F 1325 U
Bl A 3 Ea 77 A= AT

o] Adte REGH =EY T EH ARHEY duite FHAERY] &3
Z 53l iAol SulEd e, REYRY =B Eutarrt Zith

2. WEYH EEF AR B Bt

WEFT =EFo A Rye, Triticale ©®3}9} Red clover, Hairy vetch®] &3}z 2] AL
B7FX]= Table 59} 2t}

WEG A 2otz gaF 2 TDN g2 T+Ro] 22 7.67%, 63.14%, Triticale(T)7}
7.31%, 63.57%% R+R¥} RETH 19314 =okth Z2dhld 482 R+Ro| 0.37ton/ha= 7}
oL} R, THRF F9J3F 2to]= §IUTh TDN %% R+RO| 3ton/ha® 7HF Z3ko U R,
T+R¥%} o35k xo]= fIUth NDF $&2 Ro] 69.89%% thE Al@TFE3 F93 o=
B3, ADF e Ro] 40.04%, R+RO] 39.61%% T, THRE Y +931A =tth DMD+=
T+R°] 63.92%, T7} 63.50%= R+R, RET} F9]3}4] =31, DMIE T+Ro] 1.94%=E T}E
AFTFEL 793 ZFol& BA FUALRE7ER= T+RO| 96.192 &2 AlFTEH f2g
ztelE B AL, GE= R+RO] 16.77MIkgE & AFTEEY Fo35HA =2 ks WErd
ATt

7} gruhtol] mls]| Eakrol| Ao ekl ko] ke, ole FHAERS Eua
2 94E 4 JrHOsman and Osman, 1982). T3 ©](2006)= LEYF =
Hairy vetch £3}7} Rye @3} o} gl kel oA oF 631, o) TDN FFol| A of
22805 YERo] £ata Ayt Zivka shith
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Table 5. Feed values and nutrient yields of winter forage crops in field and paddy field

CpP TDN

CP . TDN | . NDF | ADF | DMD | DMI GE

Treatment | yield o yield o o o o RFV
(%) (tonha) (%) (fon/ha) ) | W | ) | (%) (MJ/kg)
R 6.79° | 0.31% | 57.27° | 2.60™ | 69.89" | 40.04* | 57.71° | 1.71° | 76.81° | 16.68°

Upland | RFR | 7.06" | 037 | 57.61"| 3.00° | 68.83" | 39.61" | 58.05" | 1.74° | 78.45° | 16.77°

field T 731° | 027° | 63.14° | 2.36° | 62.46° | 32.61° | 63.50° | 1.92° | 94.56" | 16.30°

T+R 7.67° | 034 | 63.57" | 2.80™ | 61.82° | 32.07° | 63.92° | 1.94° | 96.19" | 16.31°

LSD(p<0.05) 0.44 0.08 0.68 0.58 0.62 0.85 0.66 0.01 1.45 0.09

R 6.59° | 0.25° | 55.90° | 2.16° | 70.57* | 41.78* | 56.36" | 1.70° | 74.29° | 16.64°

ab a b ab b a b c C a
Paddy R+H 7.04 037" | 56.11" | 2.92 69.237 | 41.51" | 56.56" | 1.73" | 76.00" | 16.74

field T 702° | 026 | 62.91° | 2.35% | 62.65° | 32.90" | 63.28° | 1.91° | 93.94° | 16.31°

T+H 761° | 038" | 63.34° | 3.12° | 62.01° | 32.36° | 63.69" | 1.93* | 95.55" | 16.26°

LSD(p<0.05) 1.62 0.07 1.03 1.12 1.38 1.30 1.01 0.04 244 0.08

CP : crude protein, TDN : total digestible nutrients, NDF : neutral detergent fiber, ADF : acid detergent
fiber, DMD : dry matter digestibility, DMI : dry matter intake, RFV : relative feed value, and GE
: gross energy

R : Rye, R+R : Rye+Red clover, T : Triticale, T+R : Triticale+tRed clover, R+H : Rye+Hairy vetch, and
T+H : TriticaletHairy vetch

a-d Values with different superscripts in the same column significantly differ by LSD test. 5% level

EEYA 2 A ke T+H7E 7.61%E 7P Bekou} R+HSF 23 x1o)

3 TDN ke T+H7} 63.34%, T7}F 62.91%% R+H, RE T 9314 Egkth ok
2 R+H, T+H7} 0.37ton/ha® o844 2o ™, TDN 38 T+H7} 3.13ton/ha®
o} R+H, TS 593 Fol= §IATh NDF 32 Ro| 70.57%= 2 A|FTET f
2]3t z}o]= K Yal, ADF $HaFS Ro] 41.78%, R+RO] 41.51%=% T, T+HRE T} #2314 =%k
t}. DMDE T+RO] 63.69%, T7} 63.28%= R+R, RET} f2]8tA] =9k, DMIE T+Ro|
1.93%2 T2 A|FTLET F9o3F 2po]2 Btk AhALEZIXE T+RO| 95552 THE A|¥
TEY 593 2Jo]E HY 1, GEE R+RO| 16.74MJ/kgZ TFE A FTEH 23+ 2fo|=
ATk =EF JA] Epolxe] 2amd FiFo] ko, EuadtE A8 F AU
ADF % NDF &3S B Triticale &, E£3}79 4|5 Rye &, 347} 45
glow, 3 DMD, DMI @ AALE 71X Triticale ©&, E317} H-&
AUtk o9k 22 AT Ryeoll HIS| Triticale®] AFE7FA7F S woh= A
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Table 6. Stock carrying capacity of winter crops in field and paddy field

Treatment Kep" (head/ha/yr) Koy~ (head/ha/yr) Mean (Kep+Kry)
R 2.23% 247" 235
R+R 2.66" 2.85° 275
Upland field
T 1.98° 2.24° 2.11
T+R 2.44% 2.66" 2.56
LSD(p<0.05) 0.54 0.55
R 1.85° 2.05° 1.95
R+H 2.65 277" 271
Paddy field
T 1.90° 2.23% 2.07
T+H 2,72 297 2.84
LSD(p<0.05) 0.68 0.82

"2 Korean cattle (Female) 350kg, ADG 0.4kg, Requirement of TDN (4.12kg) and CP (540g) per day,
supplied to 70% by forage crops

CP : crude protein, and TDN : total digestible nutrients

R : Rye, R+R : Rye+Red clover, T : Triticale, T+R : Triticale+Red clover, R+H : Rye+Hairy vetch, and
T+H : TriticaletHairy vetch

a-b Values with different superscripts in the same column significantly differ by LSD test. 5% level
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W E ko) A Kepe RHRO] 2.665F/ha/yrO 2 714 =9Eo 1} T+R, R#9] #2135k x}o)
AL, Kion G4 RHRO] 2.84F/ha/yr2 7HE £% oW TR, R%ES] F93 2ol ¢l
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TOE F 7ISAE T H e BF Besitial AHETH(E, 2006; ©], 2006; ©], 2009).
EEYIA Kepts THHZF 2715 /ha/yr2 7F3 E9kor} R+H9ES) #9]3 2hol= 191,

Kion GA] T+H7}F 2,975 /halyr2 7H8 =9k R+H, TS o8k ztol& f1dth Kot
Kmon#te B o2 2 7FS5AS59S T+H7} 2.84F/ha/yr2 718 =SkTh
°] i%+ﬂ%4%%

ge] Aohe FRAW LEAE AN Lol FREFL 12
=13

FolA Ekom,

2o WEgA ZE i 2445, =ESA] 23955 e o]
T3k Eulxo] dulxAHT JtEANS T o] =34t

V. A

0

B Ao FH Autol A Rye(F-)9} Triticale(A 9)e] &, &3 AHE& F3lo] ALHA,
APE7EA] 2 7FEANS TS 2ALSEY SRRl A jE
15 goFsld o 2tk A AlEAE AESFFE RESAE R+RO| 5.20ton/ha
2 7P wkou R, T+R# 193 zto]= ¢
BRAT T+H, R#o] fF93 zteo]= A =3 &

o] AdigFe] 1.00E T Fof Eata R YSHATh JEHA}JEJ}‘]% WEek =gk W
Triticale 3ol A T2 AIEFS FY35 2ol BATh 7HEAR 52 Ke®t Ky
P o 2 vlus] Bk w), WE A= R+RO] 2.75, =E A= T+H7} 2.842 4 7}
d =S %k~ Bk o4 A3 & u FH AWdA A Ats2E Ak lolA 7t

ZZFL WEYIAE RyetRed clover &3 o], =FE = Triticale+Hairy
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