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A Comparative Study of Dry Matter Yield and Nutritive Value

of Mixtures on the Different Grass Species and Seeding Rates
In Duk Lee and Hyung Suk Lee*

ABSTRACT

The object of this experiment was to investigate the effect of mixture which consist of different
seeding rates and species on dry matter yield and quality in Daejon area. The field trials were conducted
from 2003 to 2005 at Chungnam National University in order to evaluate the dry matter yield and quality
of different mixture. The experimental design includes three mixture types: Conventional mixtures,
CM {orchardgrass(Potomac) 50% + tall fescue (Fawn)20% + Kentucky bluegrass(Kenblue) 20% + white clover
(Regal) 10%}, red clover+mixtures, RM {orchardgrass(Potomac) 40% + tall fescue(Fawn) 20% + Kentucky
bluegrass(Kenblue) 10% +red clover(Kenland) 30%} and Turf type grass-+mixtures, TM {orchardgrass
(Potomac) 50% + turf type grass (tall fescue, Millennium 20% + Kentucky bluegrass, Midnight 10% +
perennial ryegrass, Palmer Il 10%) + white clover(Regal) 10%}. The average DM vyield for 2 years of red
clover+mixture(11,656kg/ha) was higher than those of the other mixtures(p<0.05). The content of crude
protein and dry matter digestibility were higher in red clover+mixture than in other mixtures(p<0.05). but,
the content of fibrous compounds like as NDF, ADF, cellulose and lignin were lower in red
clover+mixture than in other mixtures(p<0.05).

The crude protein dry matter(CPDM) yield was higher in red clover + mixture(2,832kg/ha) than in
conventional mixture(2,372kg/ha) and turf type + mixture(2,266kg/ha)(p<0.05). The digestible dry matter
(DDM) yield was higher in red clover + mixture(8,881kg/ha) than in conventional mixture(8,255kg/ha) and
turf type + mixture(7,3 14kg/ha)(p<0.05). In botanical composition at last cutting time in 2005, conventional
mixture were maintained orchardgrass 45%, tall fescue 22%, Kentucky bluegrass 5% and white clover
24%. Red clover + mixture were maintained orchardgrass 40%, tall fescue 22%, Kentucky bluegrass 4% and
red clover 31%. turf type+ mixture were orchardgrass 37%, tall fescue 23%, Kentucky bluegrass 6%,
perennial ryegrass 8% and white clover 24%, respectively. As summary, DM yields and quality of mixture
species and seeding rates were observed significant difference. The results of this experiment indicated that
red clover + mixture was more effective in enhancing the DM yield and forage quality in Dacjon area.
(Key words : Mixtures, Red clover, White clover, Turf type grass, DM yield, Forage quality)
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Table 1. Monthly mean air temperature and precipitation in Daejeon during 2003-2005

Jan. Feb. Mar. Apr. May Jun. Jul. Aug Sep. Oct. Nov. Dec.
................................................... D003 «-reereverreoreencnsstosstiotisiisiiasenssasanansans
Mean Temp. (C) —1.7 28 68 135 194 220 234 244 215 140 100 23
Precipitation (mm) 112 592 442 217.5 119.5 1864 5763 2549 2085 215 326 171
................................................... DTy O
Mean Temp. (C) —04 3.5 69 138 185 235 260 259 214 147 90 3.0
Precipitation (mm) 109 306 832 73.1 109.0 383.5 391.0 1983 1337 5.0 371 4l1.1
................................................... DS -evvnenrerarnmcarnaresiartiiiitri i tareanes
Mean Temp. (C) —14 —09 47 136 173 226 254 251 220 141 83 -29
Precipitation (mm) 6.0 37.5 388 485 605 2096 463.3 499.5 2264 305 203 152
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Table 2. A comparison of dry matter yield(kg/ha) of mixtures on the different grass species

and seeding rates

. 2004 2005
Mypes® 21 18 23 6 2 3 3 14 29 2 o
S mean
fype Apr. May Jun. Aug. Sep. Total May Jun. Jul. Aug. Oct. Total

CM 2,663 2,427° 2,468° 1,610° 2,126° 11294° 2,524° 2300° 2,235° 1,822 2,315° 11,196° 11,245°

RM 2243° 2,835 2,684* 1,666° 2,191* 11,619° 2,633° 2,318° 2,440° 1,897* 2,403* 11,691° 11,656°

™ 1,720° 2,102° 2,485° 1,578° 2,016° 9,901°

2,168° 1,995 2,072° 1,626° 2,031° 9,892°

9,397°

CM; Conventional mixtures,

orchardgrass(Potomac) 50% + tall fescue (Fawn)20% + Kentucky blue-

grass(Kenblue) 20% + white clover(Regal) 10%}, RM; Red clover mixtures, orchardgrass(Potomac) 40% + tall
fescue 20%(Fawn) + Kentucky bluegrass(Kenblue) 10% + red clover(Kenland) 30%}, TM; Turf type grass
mixtures), orchardgrass(Potomac) 50% + turf type grass(tall fescue, Millenium 20% + Kentucky bluegrass,
Midnight 10% + perennial ryegrass, Palmer Il 10%) + white clover, Regal 10%)

3 b ¢
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33 AEH LIS AR Ao

Table 33 Zc}h CP ¥ Axe} Evfxx]9]
89 BAYel dH= ZzH + EukxEAs}

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

#8y EFEAY AYY 23 + EuhEA]d v
3lo] ¥ AFAE RQAHp<0.05). 21 HF CP
FF 2 FFE JEIRTHp<0.05). ]
3 A= 53] Table 5904 2y ule}l 7o)
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Table 3. A comparison of chemical composition(DM, %) and in vitro dry matter digestibility
of mixtures on the different grass species and seeding rates

Year Mt;’geusre CP NDF ADF 2™ Celllose  Lignin  IVDMD
cM 20.5° 68.1* 36.9* 31.2° 21.0° 7.5° 71.1°
2004 RM 25 651" 329° 322 18.4° 5.8° 74.5°
™ 21.5° 67.5 35.1° 32.4° 19.9° 7.1° 72.0°
cM 21.7° 59.4* 31.1? 28.3* 18.0° 7.7 75.7°
2005 RM 26.7* 55.8° 27.1° 28.7 13.4° 54° 77.8°
™ 242° 576" 300° 27.6° 152° 6.7 75.7°
CcM 21.1° 63.7° 34.1° 29.6° 19.5° 7.6* 73.4°
r‘;::fn RM 24.3* 60.4° 30.0° 30.4* 15.9° 56° 76.2*
™ 229° 626"  326° 30.0" 17.6" 6.9° 73.9°
CP; Crude protein, NDF; neutral detergent fiber, ADF; acid detergent fiber, IVDMD; In vitro dry matter
digestbility

Means in the same column with different letters were significantly different(p<0.05)
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Table 4. A comparison of CPDM and DDM yields(kg/ha) of herbage on the different grass

species and seeding rate of mixtures

Mixture CPDM DDM
types 2004 2005 Mean 2004 2005 Mean
CM 2,304 2,429° 2,372° 8,030° 8,474 8,255°
RM 2,615° 3,051° 2,832 8,657 9,094° 8,881°
™ 2,128° 2,393° 2,266° 7,106° 7,488° 7,314°

CPDM; crude protein dry matter, DDM; digestible dry matter
»b° Means in the same column with different letters were significantly different (p<0.05).
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Table 5. A comparison of botanical composition(%) of mixtures from

species and seeding rates

KBE 7%, ted clover(RO)= 33%% v]a3 =
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w2AE 37t Al gt oG] &
W3} glo} 53] oF A 36%E FABIL, &
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259 AL 0%S FA3AT weE
2 Aol ol 2% AUES FAFHA
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3ol me} OGE F7HY Zrax|o] 53] o3 A
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AHA57) Al w2} 0Go] A A)
& Faste 53] A A 0%l e, TF
= 22%, KBE 4%, RCE I7H4 Z7lss <

A=

the different grass

Mixture  Cutting 2004 2005
types times OG TF KB WC Weeds OG TF KB WC Weeds
Ist 46 25 7 18 4 60 15 8 10 7
2nd 43 26 8 20 3 59 18 5 14 4
cM 3rd 41 28 6 22 3 54 23 3 18 2
4th 37 29 5 26 3 48 21 3 23 5
5th 39 29 6 24 2 45 22 5 24 4
OG TF KB RC Weeds OG TF KB RC Weeds
Ist 41 20 7 29 50 18 5 24 3
2nd 38 21 8 31 2 42 20 8 26 4
RM 3rd 35 22 6 34 3 40 2 5 30 3
4th 32 24 5 35 4 42 20 5 28 5
5th 35 22 7 33 3 40 22 4 31 3
OG TF* KB* PR* WC Weeds OG TF* KB* PR* WC Weeds
Ist 38 21 8§ 12 19 2 48 16 10 15 12 4
2nd 37 21 10 10 20 2 40 18 8 16 13 5
™ 3rd 35 20 9 11 22 3 38 20 8 17 15 2
4th 34 18 8§ 12 25 3 34 24 5 12 21 4
5th 36 20 9 1 22 2 37 23 6 8 23 3

OG; Orchardgrass,
WC; White clover
* Turf type grass

TF; Tall fescue,

KB; Kentucky bluegrass,

PR; Perennial ryegrass, RC; Red clover,

-106~—



Lee and Lee: DM Yield and Nutritive Value of Mixtures on the Different Grass Species and Seeding Rates

AHe 6] 31%E2 A dxo) u]sle] ot FAa
s A9E 2 9o 393 £2F + E3pxA
£ #3457 At wel oGe oy 7t
A35]o] 53] o3 A 37%e19x, TF 23%, KB
£ 6%, PR 8% A3le ol ¥MY =
Zo| AN AlAPu]&L 37%el @3}t 2y
WCE 7MY F7Ele] 23%9] AAvES &
A8} 5t

et 2 A¥dMx 2F U FElES
23l of FojA A Pu]&] Holr} AE
4%(Table 2), 3183 AJ¥(Table 3) ¥ =Y
A @ 7} 3AESKTable 4)9] F7tol] 33k
£ vz gl-go] Felsgict t]L-o] Minson
5(1954)2) Hae]] o3pd A gu)go] 715
AEAFF s & 8oz I,
Peel?} Green(1984)2 Al Au|-&o] 71352 Aat
Aol GFe F& shie ARetn Ruspgl
ok 53] oAl FAEE] A4S
7124 (Van DyneZ} Heady, 1965; Kothmann,
1966)7 AZH&(Ulyatt, 1981)2] 7l mAl&
odgfo] ATIT BRIty Qlef, EpEA|e =
A4 R Ao glojA AAuEE AFA FA
3l #E)sivhz A’V ls WS- F83kdn 8
Zct.

V.2 %

2 d7e 259 336)ES 2% 92
A vZ AR} AEFFH FEE 2
9t EpEe Rud BY EEs
{Conventional mixtures(CM), orchardgrass (Poto-
mac) 50% + tall fescue (Fawn)20% + Kentucky
bluegrass(Kenblue) 20% + white clover(Regal)
10%), dl= 3 + FuEA|{Red clover
mixtures(RM), orchardgrass (Potomac) 40% +
tall fescue 20%(Fawn) + Kentucky bluegrass
(Kenblue) 10% + red clover(Kenland) 30%} %
Ay 2F + E5EA{Turf type grass mix-
tures(TM), orchardgrass (Potomac) 50% + turf

type grass(tall fescue, Millenium 20% + Ken-
tucky bluegrass, Midnight 10% + perennial rye-
grass, Palmer I 10%) + white clover, Regal
10%)9] 3x8E Fol ARGt AHL d
W ko z gdigte A 2 EE
oA 2003 9YH-E] 2005\ 12€74A] 3
siglon, ARANE dedt 2t 249 3BT
A = 229 + EFsRRA7} 11,656
kg/hao 2 T3 Eulix|(11,245kg/ha)yt Zeld
%% + E£2X)(9,897kg/ha)ol| Blsle] 22 A
5 7FASHp<0.05). CP 3 dxs} &3
A9 F¥o BAQle] = FE + 3
A7) W3 EokEAV Ay 23 + Eokx
A)of| )8}y 2 AFE R Hp<0.05). NDF,
ADF, cellulose ¥ lignin®t 2+ AF4AEAS]
3tk Al e} EnpxAe ¥l wHet o
Adeoz = 229 + EdzA7L By 9
A 2y 2F + EFEA ) ulste] P2
AFAE R gchp<0.05). 29 ¥ DMDE #H=
224 + ERERA} 762%oF B3P Eux
A(134%)t By 2E + EoE2(73.9%)°0
w)sle] o AFAE 2gckp<0.05) 29 AT
CPDM #3& H= F2¥ + EvxA}
2.832kg o2 W} FTAEA(2372%kgt AT
2% + Eo}EA(2,266kg)oll vIEle] Ee Az}
E Yeh g ckp<0.05). 21 HF DDM %
gz 22w + Eukxx]7} 888lkgo T WY
FolxA|8,255kg)} FH 2F + EnpEA
(7314kg)ell Bl3t =& AFAE A UTHp<0.05).
20054 53] AFHAS] AlAgH]E2 B Tz
x| orchardgrassi= 45%, tall fescue 22%,
Kentucky bluegrass 5% 2 white clover 24%°]
Qe = 23w + EupEAE orchardgrass
40%, tall fescue 22%, Kentucky bluegrass 4%
B red clover 31%°)% 2, A1y 2% + Ev}
Z A+ orchardgrass 37%, Zt]¥ 2% 37%(tall
fescue 23%, Kentucky bluegrass 6%, perennial
ryegrass 8%) ‘2 white clover 23%E A5}

o oldel ATE FUE o, 233 HFulE

—-107~



o

o8 BT 4 gglen, A=
247 AF4F ARAAE

Lee and Lee: DM Yield and Nutritive Value of Mixtures on the Different Grass Species and Seeding Rates

we ERxAS A5 ARTHAS A
224 + &9
Foled &%

Aol 3ict.

10.

11.

HO
ro

v. ¢

2
o

AR, AR AR AR A3, AEE

A, TR 1995 854 FEEsA
AE.

. ZAESE 1983, ARAERANES e FHAL =

22 AAATY. AL, 140-196.

A%, olald, wbEg, 1At 1989, 2AHY

W Zze) i 9 o] 8RN B3 A
2], 31(11):730-750.

- ollE, o1q 4. 1993. ExHFHo| Fxe $¥7

Z Ao wjx]E F3F FEA. 13(1):38-42.

ColalE, ol¥Al. 2003 APIE W A - S2Y

EstxA 9] AESF 9 ARk vadT @

24, 23(2):121-128.

. oladd, o84, 2005. ExtEAY TozTel 3}

0|7} A% @ FA- A 9% TEAR
=}, 47(6):1075-1080.

. o]Z%), o]ald, o}3A. 2004. A2y Eukx

e} 24P, AR % el va
TF. SEAIAL. 46(3):443-450.

. o184, o]qld. 2006. AiE R AY Tz

A9 AB4F Y AL@bH] vimaE. FTEA.
26(4):221-226.

. AOAC. 1990. Official methods of analysis(15th

ed) Association of Official Analytical Chemists.
Washington, DC.

Cordova, F.L. and Wallace, J.D. 1975. Nutritive
value of some browse and forb species. Im:
Factors affecting forage intake by range ruminants.
J. Range Managt. 38(4):305-312.

Crampton, F.W. and L.A. Maynard. 1938. The

12.

13.

14.

15.

16.

17.

18.

19.

20.

—108—

relation of cellulose and lignin content to the
nutritive value of anmimal feeds. J. Nut. 15:383-
395.

Frame, J. and R.D. Harkess. 1987. The produc-
tivity of farm forage legumes sown alone and
with each of five companion grasses. Grass and
Forage Sci. 42:213-223.

Goring, HK. and PJ. Van Soest. 1970. Forage
fiber analysis. Agr. Handbook. No. 379. ARS.
USDA. Washington, D.C.

Handricksen, R.E., D.P. Poppi and D.J. Minson,
1981. The voluntary intake, digestibility and
retention time by cattle and sheep of stem and
leaf fraction of a tropical legume. Aust. J. Agr.
Res. 32:389-398.

Kothmann, M.M. 1966. Nutrient content of forage
ingested in the morning compared to evening. J.
Range Managt. 19:95-96.

Minson, D.J., CE. Harries;, W.F. Raymond and
Milford, R. 1954. The digestibilly and voluntary
intake of S-22 and H. I ryegrass, S-170 tall
fescue, S-48 timothy, S-215 meadow fescue and
germinal cocksfoot. J. Brit. Grassl. Soc. 19:298-
305.

Peel, S. and J.O. Green. 1984. Sward composition
and output on grassland farms. Grass and Forage
Sci. 39:107-110.

Tilley, JAM. and R.A. Terry. 1963. A two stage
technique for in vitro digestibility of forage crops.
J. Brit. Grassl. Sci. 18:104-111.

Ulyatt, M.J. 1981. The feeding value of temperate
pasture factors affecting forage intake by range
ruminants. J. Range Managt. 38:305-312.

Van Dyne, GH. and HF. Heady, 1965. Dietary
chemical composition of cattle and sheep grazing
in common on a dry annual range. J. Range
Managt. 18:78-85.



