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Effect of Different Legumes on Dry Matter Yield

and Quality in Mixtures
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ABSTRACT
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The objective of this experiment was conducted to evaluate the effect of various legumes in mixtures:

AA mixtures(orchardgrass 40% + tall fescue 25% + Kentucky bluegrass 15% + alfalfa

20%), RC mixtures

(orchardgrass 40% + tall fescue 25% + Kentucky bluegrass 15% + red clover 20%) and WC mixtures
(orchardgrass 50% + tall fescue 25% + Kentucky bluegrass 15% + white clover 10%). The field trials
were conducted from 2000 to 2003 at Chungnam National University in order to evaluate the dry matter

yield and forage quality on different legumes in mixtures.
The dry matter yield was significantly higher in WC mixtures than in other mixtures(p<0.05). In the

chemical composition,

the content of crude protein and dry matter digestibility were higher in WC

mixtures than in other mixtures. However, the content of fibrous constituents of WC mixtures was lower
than in other mixtures. The yields of crude protein dry matter and digestible dry matter were significantly
higher in WC mixtures than in other mixtures. In botanical composition of alfalfa, red clover and white

clover in each mixture were maintained 21%,

36% and 48% respectively, at the last cutting time in 2003.

The results of this experiment indicated that WC mixtures were more effective in enhancing the DM yield
and forage quality, but it needs to control the optimum botanical composition of WC.
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A wldolt}. B3], alfalfats £ pH} vl
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o] EX|qF 7|3 Alo], white clovers $HE =
ofe] 7HA] AditE= FAlE kA Stk ey
A e A Folxl EgRAS FAEAL
e wihd GepAar e Ve ® Y W
ste} Adu] 5o oY 7HA] 7)stE Qe
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B ATEE 20001 9¥HH 20031 12714
sHEea Argastdiet o & ZAARE
ol sl eAE kA AYulg
2 alfalfa =3}%X|(AA mixtures, orchardgrass
40% + tall fescue 25% + Kentucky bluegrass 15%
+ alfalfa 20%), red clover <3} X](RC mixtures,
40% +tall fescue 25% + Kentucky
bluegrass 15% +red clover 20%) 2 white clover
S 3} ZX|(WC mixtures, orchardgrass 50% + tall
fescue 25% + Kentucky bluegrass 15% + white
clover 10%)9] 342& Fo] Algstie) 9%

orchardgrass

N

A7k WS 20009 99 119 AR2ARA
Wl os A4Sty #EES 24t h

30kg o1l oM, EapxA| o] AlRFE Al 7]
H]Z N 60kg + P,0s 200kg + KO 50 kg/has
A1 &8ty 24 vl tE o] mid deEl e
N 180 kg + P,0s 200 kg + KoO 200 kg/haS A&
St AT WA= iy 33E] 3ukEo
=2 Slck AEFES oFH Al vt =AM A
2o AEES wokel A=tk Crude
protein(CP)> AOAC(1990) *}'*H O 2 neutral det-
ergent fiber(NDF), acid detergent fiber(ADF) %
lignin> Goering®} Van Soest (1970) WO =,
cellulosei= Crampton®} Maynard (1938) W o=
#2493} ). Hemicellulose= NDF$} ADFQ| =}
ol2 e}l In vitro dry matter digestibility
(DMD): Tilley$} Terry(1963)2] Wi o= 1A
shoint. e 9 ALSARFRE 7} o3
A A 7 o)H A AR P HF 2
in viro A=A3&S ¥ato] AbEeqlth 3<%
A AlFEAe] EAEIE pH 6.2(1:5 H0),
7= S 124 gke, A T 1.2gkg, FE
Q1at FF 38 mgkg oL X|FA Ca, Mg, K,
Nat 2H7} 6.6, 1.97 042 2 0.20(cmol+/kg) ©]13]
°om, CECE 12.6 cmol+/kg |t $-2uhete]
Hat BAA e B vud o & A4 3
718 3, fFadiite ke uhe wolinh
Algel BAAEE 5% 19 A #o
S AASITHA B, 1995). 200017 F-E] 2003
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Table 1. Monthly temperature and precipitation at Daejon, 2000-2003

Jan. Feb. Mar. Apr. May

Jun. Ju.  Aug. Sep. Oct. Nov. Dec.

2000

Mean Temp. (C) -12 -1.1 6.1 119 172
Precipitation (mm) 1.8 4.1 794 67.8 543

222 256 258 199 145 66 14
2383 470.1 473.6 2632 246 44.6 21.6

Mean Temp. (C) 22 09 59 137

19.5
Precipitation (mm) 612 70.0 16.0 204 302

2001
23.0 261 258 218 157 64 00
2342 171.0 781 259 93.0 &3 209
2002

Mean Temp. (C) 1.7 24 86 148
Precipitation (mm) 92.1 12.0 33.5 1555

18.1
130.5

226 258 246 210 129 49 24
554 149.1 5388 77.0 67.8 240 43.0
2003

Mean Temp. (C) -1.7 29 69 136 194
119.5

Precipitation (mm) 11.2 59.2 442 2175

220 234 244 216 140 100 23
186.4 5763 2549 2085 21.5 326 17.1
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Table 2. A comparison of dry matter yield of herbage from the different legumes mixtures

Mixture 2001 2003
Mean
type Ist 2nd 3rd 4th Total Ist 2nd 4th  Total Ist 2nd 3rd 4th Total
Kg/ha
AA 32670 24500 1,513° 2,620° 9,517° 3,699 3251° 22200 29250 12,195°  3.941° 2247 1,735 1,621° 9,544°  10485°
RC  3,045" 2,168" 1,660° 2,582" 9455 5155 3411° 2367 3506 14439" 3,736" 3,052 2,045° 2,910° 11,544° 11,813
WC 4329 2,117 1,867 2,607° 10919°  4,161° 4215° 3250° 2,702° 14227  4,026" 2,795° 2,374* 3,066° 12261°  12,469°

a, b, ¢

Means in the same column with different letters were significantly different (p<0.05).
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Table 3. A comparison of chemical composition of herbage from the different leqgumes mixtures

Hemice-

Mixture . .
Year type C. Protein ~ NDF ADF llulose Cellulose  Lignin DMD
.................................. DM’% M mEEEEEEEEEEEEEEEEEEEEEEE ..
AA 19.7° 62.5° 32.1° 30.5° 26.5° 5.1° 80.6°
2001 RC 18.8° 72.3 34.5° 37.8° 28.8° 57 75.4°
wC 23.1° 58.2° 29.0° 29.2¢ 20.4° 4.9° 82.2°
AA 18.8° 723 34.5° 37.8° 28.8° 57 75.4°
2002 RC 18.7° 71.5° 33.7° 37.7° 27.3° 54° 76.2°
wC 21.4° 68.2° 3.7 35.1° 28.5° 4.8° 78.8°
AA 14.2° 71.5° 37.0° 34.5° 28.7° 4.1° 73.7°
2003 RC 16.1° 68.8" 37.5° 31.4° 28.5° 3.9° 77.6°
wC 16.4° 67.4 36.5° 30.1° 28.5° 4.0 79.2°
AA 17.6° 68.8" 34.5° 34.3° 28.0° 50" 76.6°
Mean RC 17.9° 70.9° 35.0° 35.6° 28.2° 50" 76.4°
wC 20.3° 64.6° 33.1° 31.5° 25.8 4.6° 80.1°

CP; Crude protein, NDF ; Neutral detergent fiber, ADF ; Acid detergent fiber, DMD ; Dry matter digestibility.

a, b, ¢

A7} 2,545 kg2 RC &3}274(2,151 kgLt AA
E9k27](1,858 kg)oll vlate] w2 AIE K
THp<0.05). ol&idt Avl= 37 29} 33 o] WC
E9%A7F AAY RC E3}xA|9] H|&te] Cp
TG F ATl FUHoRE E3] Wi
of dojxl Az} stzlrh. A, ha'd DDM
Fo dAxe FAGle] WC T At dx
AT AEhsge] e 73 £3x4
of nlgte] Ul o= %9k7] witel RCH AA
EotxAel Hlgte] E Y-S Ho DDM
ol v =2 AiE 7HASth(p<0.05), whet
A, 3 7 DDM % 9A] WC Z3kxA|7}

Means in the same column with different letters were significantly different (p<0.05).

9,998 kg/ha®. & RC &3}3%](9,076 kg/ha)lt AA
&9} %4](8,074 kg/ha)oll BlslY] =2 AE o
ERAATH

FAhEES Qe EhzAe] dud, o
AR 2ALE AAWEE E ash @tk o)
ARow Awst Anael met Aagl A4
& 23 %S YEIITh RCS) gl &
gAHoR o ZbEla, wesl A4
Au F7hEE AFe el

Table 4. A comparison of crude protein dry matter(CPDM) and digestible dry matter(DDM)
yields of herbage from the different legumes mixtures

, CPDM DDM
Mixture type

2001 2002 2003 Mean 2001 2002 2003 Mean
.................................. KE/ha ==

AA 1,957 2267°  1,349° 1,858° 7,948 9,165  7,109° 8,074°

RC 1,884°  2,697° 1872° 2,151° 7,083 11,089 9,057 9,076

wC 2,603" 3,058 1,974 2,545 8,991 11,297  9,706" 9,998°

a, b, ¢

Means in the same column with different letters were significantly different (p<0.05).
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Table 5. Botanical composition in different legumes mixtures

Year Mixtures 1st cut 2st cut 3rd cut 4th cut
OG TF PR KB LG OG TF PR KB LG OG TF PR KB LG OG TF PR KB LG
%
AA 35 15 10 5 35 40 15 10 5 30 35 20 10 5 30 38 17 8 6 31
2001 RC 42 29 5 5 19 46 31 4 3 16 40 28 5 3 24 43 30 5 3 19
wC 39 16 5 2 38 39 17 3 3 38 34 21 4 5 36 35 19 4 4 36
AA 40 29 6 5 20 35 33 5 4 23 39 32 5 3 22 30 335 3 24
2002 RC 30 32 5 5 28 25 36 5 3 31 32 40 4 2 22 28 38 4 2 28
wC 31 21 4 2 42 30 23 3 3 41 29 18 3 2 48 29 20 3 2 46
AA 31 30 5 8 26 39 34 2 5 21 34 39 2 3 22 34 38 3 4 21
2003 RC 25 35 2 3 35 26 30 3 2 39 27 35 2 1 35 27 33 3 1 36
wC 20 30 2 2 46 22 30 1 3 44 19 27 2 2 50 20 28 2 2 48

TF; Tall fescue, PR; Perennial ryegrass, KB; Kentucky bluegrass, RT; Redtop, RF; Red fescue,
CB; Creeping bentgrass. LG; Legumes, AA; Alfalfa, RC; Red clover, WC; White clover.

OF
=

2000 9€H-E 2003 d 12€7}
Stal A Ietisiy F-E5 24
Faxge A Fasigith A FHREES @
st E3lxA|= alfalfa E3ZA(AA mixtures,
orchardgrass 40% + tall fescue 25% + Kentucky
bluegrass 15% + alfalfa 20%), red clover <3}%4]|
(RC mixtures, orchardgrass 40% + tall fescue 25%
+ Kentucky bluegrass 15% +red clover 20%) 2
white clover <3} X](WC mixtures, orchardgrass
50% + tall fescue 25% + Kentucky bluegrass 15%
+ white clover 10%)2] 3x8]& Fo A3}

o} doixl A¥= v 2t

39 Hi had AETHS white clover(WC)
T 3922(12,469 kg)7} red clover(RC) Z3}%4]
(11,813 kg)t} alfalfa(AA) E3}3%%](10,485 kg)©ll
Hlgto] & ARE BATHp<0.05). CP g
WC &£3227} & 73 Z3kxX]o H]3}o
= ko] MRAEde g Addide
2 9o oS W om(p<0.05), TUEAIE
(DMD)> WC E3xA417} & 73 Z9kx4]
o mlate] F& AIE B THp<0.05). T
AFHCPDM) Y} 7FA43k 5 5-H(DDM)> WC
E32A7F RCH AA E3kxA]o] Hlste] A
3 =2 A3E Hthp<0.05). 2003 3% 53

3T

O
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