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Effect of Cutting Height on the Winter Survival, Early Spring Yield and
Energy Production of Italian ryegrass, Tall fescue and Perennial ryegrass
. Comparison of chemical composition, energy production and relationship of yields
Jae Soon Shin, Guen Je Park, Young Ho Cha, Pil Sang Lee and 1k Suk Yun®

Summary

This experiment was conducted to find out the effects of the different cutting height on
the chemical composition, energy production and relation of yields of Italian ryegrass, tall fescue
and perennial ryegrass swards. It was carried out on the experimental field of Livestock Experi-
ment Station, in Suweon, from Sept. 1986 to May 1987,

The results obtained are summarized as follows:

1. Chemical composition and Van Soest fiber contents were slightly different among grasses.
But were not same trend with cutting heights. At the late vegetative stage, crude protein
and crude fiber content were much more in tall fescue, Ash in perennial ryegrass, E.E. and
NFE in Italian ryegrass respectively, NDF, ADF, Hemicellulose, Lignin, Cellulose and Silica
contents were much more in tall fescue than the others.

2. DM, DCP, TDN, StE, ME and NEL productions were appeared to high in line with Italian
ryegrass, perennial ryegrass and tall fescue. In addition 6 c¢cm cutting height was the most
production in Italian ryegrass, 15 cm cutting height was the most production in perennial
ryegrass and tall fescue.

3. The much more content of crude protein, the less nonstructural carbohydrate content.
The less content of NDF, the much more nonstructural carbohydrate content.

Green and dry matter yield before wintering were not influence the green and dry matter

yield of the late vegetative stage, but green yield before wintering influenced total green

yield.

I.# & %, 1987; =465, 1987; Plank, 1981).
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DCP (digestible crude protein), TDN (total diges-
tible nutrient), o2l N
EL (net energy lactation) % Bugstaller (1983) 2|
arsiel  THIAR

StE (starch equivalent)

Praktische Rinderfiitterung 5
o5 Rt
%) StE per kg=(0.94 X af L Ml BB +1.91 x
] AERIAG Y + AT AL HURAE 4 BT L n i R
FEY) —H# M5 8 X Correct factor)
*)NEL (MJ/kg) =0.6 x [1+40.004 X (q—57) )
ME (MJ/kg)

Table 2. Chemical

ME

* )ME ! metaholizable energy, q = GE

X100
GE : gross energy

Table 1. Correct factor by dry matter ratio.
Correct % Crude fiber (DM base)
factor Green or fresh  Silage and hay
0.29 by 22 by 20
0.31 22.1-24 20.1-22
0.34 24.1-26 22.1-24
0. 38 26.1-28 24.1-26
0.43 28.1-30 26.1—-28
0.48 30.1-32 28.1—-30
0.53 32.1-34 30.1-32
0.58 over 34 over 32
* ) Source; Bugstaller (1983), Praktische Rinderfiitterung.
P30 - 36.
A 797 Goering % Van Soest (1970) ol &}

3l NDF (neutral detergent fiber), ADF (acid det-
ergent fiber), cellulose, Lignin % silica &8-S 7
¥r3led 2ol Hemicellulose & -2 NDF 4 #3 ADF
Ghel EREZA AMESHet = AR S
B R e A (%mma%, 1983) ol 4 5k
c},

composition of Italian ryegrass, tall fescue and perennial ryegrass (DM base).

Cutting P (%) EE (%) CF (%) Ash(%) NFE (%)
Species height

(cm) w v W \Y W \Y w \Y w \Y
Italian  Unclipped 16.6 17.1 3.4 50 134 22.9 9.6 11.2  54.9  43.8
ryegrass 6 185 17.4 3.7 50 159 229 1.3 10.4 50.6  44.3
15 159 161 3.5 4.9 126 229  10.8 10.3 57.2  45.8
X 17.0 169 3.5 50 140 229  10.6 10.6 54.9  44.6
Tall Unclipped 23.5  19.3 4.9 52 129 256 1.3 9.8  47.4  40.1
fescue 6 23.9 199 3.8 4.3 12,8 23.9 127 1.0 46.8  40.9
15 22.8 184 4.5 4.4 12,2 255 13.6 9.9 46,9  41.8
X 23.4  19.2 4.4 4.6 12.6 250 12,5 10.2  47.0  40.9
Perennial Unclipped 19.7 19.9 3.5 4.4 1.5 23.7 10,0  10.4  55.3  40.4
ryegrass 6 18.9  20.5 3.8 4.9 13.8  24.0  10.5 10,2 530  39.8
15 19.0 2.1 3.8 56 13.3 21 10.7 1.8 53.2  38.8
X 19.2 20,5 3.7 50 129 23.2 10,4 10.8 53.8  39.7

% ) W;before wintering
V ;late vegetative
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Table 3. Van Soest fiber analysis of Italian ryegrass, tall fescue and perennial ryegrass
(DM base)
Species i‘étghntg NDF (%) ADF (%) ?eeumlliose (%I;lgmn lclifclse (%) S(li/lj)a

(em) W \Y w \Y W \Y w v w v w %
[talian Unclipped 32.7 51.2 - 28.0 — 23.1 — 1.4 - 24.8 - 0.7
ryegrass 6 33.8 46.9 20.2 26.6 13.6 20.4 1.6 L5 156 233 21 0.8
15 34.0 49.2 17.2 27.5 16.8 2.6 1.7 1.2 11.9 238 2.8 0.6
X 33.5 49.1 — 27.4 — 2.7 - L4 — 20 — 0.7
Tall Unclipped 35.6 56.6 16.7 30.2 18.8 264 1.7 29 128 254 1.7 10
fescue 6 38.1 54.4 17.8 29.9 20.4 24.5 1.9 39 121 241 27 L1
15 38.4 56.9 188 29.5 19.6 27.4 1.3 3.1 125 250 4.7 0.9
X 37.4 56.0 17.8 29.9 19.6 26.1 1.6 3.3 125 2.8 3.0 1.0
Perennial Unclipped 34.5 51.5 15.8 28.3 18.6 23.1 1.2 4.0 11.8 22.9 2.4 0.8
ryegrass 6 3.2 51.8 29.1 17.7 18.4 22,7 1.7 4.3 13.7 233 21 0.6
15 35.7 50.6 17.7 27.5 17.9 23.1 1.4 3.4 13.7 227 1.9 0.6
X 35.5 51.3 20.9 24.5 183 23.0 L4 3.9 130 230 21 0.7

* ) W;before wintering

V ;late vegetative



Table 4. Comparison of DM, DCP, TDN, KStE, ME and NEL production of ltalian ryegrass,
tall fescue and perennial ryegrass (DM base)

Specics Cutting DM DCP TDN KStE ME NEL
height (kg/ha) (kg/ha) (kg/ha) (kg/ha) (kg/ha) (kg/ha)
Ttalian Unclipped 5538.0  729.2 3972.2 3479. 2 593119 35830.9
ryegrass 6 7688. ) 1030. 0 5562. 3 4876. 3 83030. 4 50202, 6
15 7440. 0 921.1 5377. 0 4125.6 80318.3  49592.2
X 6885. ) 893. 4 4970. 6 4160. 3 74220.2  44875.2
Tall Unclipped 6512. 0 942.6 4709.7 4009, 2 69678.4 418070
fescue 6 5387. 0 804. 0 3857.2 3304.3 56455. 8 33884. 2
15 6849. 0 945, 2 10.7 4184.9 72599.4  43628.1
X 6249. 0 897.3 1525. 8 3832. 8 66244.5  39773.1
Perennial Unclipped 6280. 0 887.3 4537. 2 3913. 1 67572.8 408828
ryegrass 6 6137.0 $93. 2 4489. 8 4913.1 £6831. 9 40381.5
15 7208. 0 1079. 8 5192. 6 4993, 0 77486.0  46779.9
X 6542. 0 953. 5 4739.8 4289.2 70630.2  42681.4
Miggolng ohh A wlojFolx HPL Hog r . 1 Talian ryegrass
A ° o Tall fescue
w0 : Perennial ryegrass
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Fig. 1. Relationship between CP (%) and aver-

age TSC contents of three grasses.
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Table 5. Correlation coefficient of Variables.

Variable
Green yield (X1) X1
before wintering
DM yield (X2) 0. 98** X2
before wintering
Green vyield (X3) 0.24 .18 X3
at late vegetative
DM yield ~ (X4) 0. 06 0. 02 (). 92%* X4
Grass height » (X5) 0.24 0. 17 0. 42* 0.32 X5
Total green yield 0.49* 0.43* 0. 96™* 0. 83** 0.44* X6
at WV (X6)
Total DM yield 0.36 0.32 0. 92** 0. 95** 0. 36 (. 93** X7
at W+V (X7)
W before wintering *:0.05 **.0.01

V :late vegetative

WL |z £d Zlog vielt Bi%di AlMeE
olof wp& ks B 4 giolch(Table 5).

e vh B L R TR R Gl 7hel Rl
Rl r=0.49*2 & (P<0.05)°] 9191 ouf i
SRl A B B B I RS e =0. 36 (P >0.05)

o7 kel gidl
V. & E

7hgol Mg skod BT Alffiszeol & we] shlE
wl) AR S RN L, Energy iR H K
o) HIBHBHER 58 dol® 7] $8]  fiffi (Italian
ryegrass, tall fescue, perennial ryegrass)$ Fht
2 8ba B MEGE el (BAIEL, 6em, 15em) &
i 2 8o frElpaldi 3o s Jibslel 48
gk ABAH e o e

1. —# & 52 Van Soest fiber &hS
ol w7 Aol om AEEollills sl
bkt od 7ol HUkEE &t "B AN
tall fescue 7} &3 HIK S & 42 perennial rye-
grass 7} E9ok 3 HURN &3 NFE -+ Italian ry-
egrass 7} &etth. &3 NDF, ADF, Hemicellulose
Lignin, cellulose 18] 1 silica 1% ki tall fescue
7b A Eokch

2. DM, DCP, TDN, 7} disfelifa] =
NEL A: g &2 Italian ryegrass 7} 7} 3 =9kir ¢}
2 © 2 perennial ryegrass 12| i tall fescue lfio]

9l o [talian ryegrass+ 6 cmAlHioll 4 7F2b =2+

3L perennial ryegrass 2} tall fescue+= 15cem Al Hitoll
& 7}z =obch,

IL AN

3. HUEEIE Fsie
Q

SRS Ak WA LA R

M (P<0.05)0] lglr
V. 51Xk

1. Bugstaller. 1983. Praktische Rinderflitterung. Ver-
lag Eugen Ulmer Stuttgart. 30-36.

2. David, B.H. and John. H. Reynolds. 1979. Seasonal
changes in organic acid, water-soluble carbohydra-
tes and neutral detergent fiber in Tall Fescue
forage as influenced by N and K fertilization.
Agron. J. (71):493-496.

3. Plank, R.D. 1981, #ithfgRIFif. A2k 22)
1 25~28.

4. Weinmann, H.1961. Total available carbohy-

drates in grasses and legumes. Herb. Abstr.

31(4): 255-261, 46 in &Fi&. 1984

AR A, 1981 BRHEY - F T, 2

FECRL Bt P 290

6. HE Y, g4, 1979. Italian ryegrassic

5 RS R AL o M fas ] ER. 1.
2 fi7 8 ltalian ryegrassiC kit % REEER.

ol



HAEEE 253): 178 - 186.

7. BIIEHES. 1983 BEARFTEELLE.
8. BfRPUE. 198]. BEEAEFFIK S K. 38-41.
9. THMIEE ACKE&ESE. 1983 SEEE, S

10.

F&. 26-48.

2GE, b, ZelE. 1983 dbzAdE o

11.

_25_

n)ebA AL FA]Q R (7FEH) [ 634652,
ok, TR, X, & O ol¥Ad. 19
87. AW HHEEES B HE 1. BE
ol A 7)ok ol Hzelrl B %, @4 %
ol ¥ Yol vlAe HE. @& 7118
- 24



