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Summary

The experiments were carried out to study the influence of meteorological factors and cutting management
on dry matter accumulation and net energy value in orchardgrass (Dactlylis glomerata L.) cv. Potomac and
Baraula, perennial ryegrass (Lolium perenne L.) cv. Reveille and Semperweide and meadow fescuer(Festuca
pratensis Huds.) cv. Cosmos 11 and N.F.G.. The field trials were designed as a split plot design with three cutting
regimes of 6-7 cuts at grazing stage, 4-5 cuts at silage stage and 3 cuts at hay stage in Korea and West Germany
from 1975 to 1979. The results obtained are summarized as follows:

1. Productivity of orchardgrass, perennial ryegrass and meadow fescue were mainly affected by cutting sys-
tems and meteorological factors, especially air temperature, rainfalls, solar radiation and their interactions.
In West Germany, cutting fréquency was to be found asan most important factor influenced to dry mat-
ter yields and net energy value.

2. Orchardgrass, taken as average of all experimental sites in Korea, produced high yield of 875 kg/10.a in
dry matter, which was as much as 32 % and 27 % higher than those of perennial ryegrass and meadow
fescue, respectively. The annual dry matter yields of orchardgrass from 1976 to 1977 were shown a little
variation, while that of perennial ryegrass ana meadow fescue decreased to about 65.5 and 29.0%, re-
spectively. Dry matter yields in Freising and Braunschweig in West Germany were increased in all grass
species continuously. ‘

3.  Orchardgrass, perennial ryegrass and meadow fescue showed different response to cutting frequency. The
highest dry matter yields were found under 3 cuts at hay stage for orchardgrass and 4-5 cuts at silage stage
for perennial ryegrass and meadow fescue. In West Germany, dry matter yields, as average of all grass
species under different cutting systems, were 1326 kg, 1175 kg and 1098 kg/10a for 3 cuts, 4-5 cuts and
6-7 cuts, respectively.

4. Chemical composition and net energy concentratic;n of temperate grasses were influenced by ’cutting

managements. The hichest yields of digestible crude protein were obtained under 6-7 cuts at grazing stage

*HigE, 28l LB (Minchen Technical University, West Germany)
J. Korean Grassl. Sci. 6{(2) . 103~110, 1950
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both in Korea and West Germany. In net energy yields, 3 cutting system produced the highest yield with

694 (orchardgrass), 665 (perennial ryegrass) and 623 kStE/10 a (meadow fescue). However, frequent
cutting at grazing and silage stage produced higher yields than 3 cuts at hay stage in Cheju, Suweon and

Taekwalyong.

I.#& @&

Orchardgrass, perennial ryegrass 3 meadow fe-
scue ¥ MAWE S KFHS LFHHEP ERLER
< Q¥R 3= C,FAtEmE4 BREHRY BF
fizt AEd BEEME 23 U= RAY AEEH
Tl At Mk R FXRA EEEXER ol$ 2o}
(KGGRP, 19764, b; Muhlschlegel, 1981). %¢3] Per-
ennial ryegrass + M-S T BRIl A Mk
B ¥ AHNE #FY HEE FRET de
v+ KGGRP (1976) o] #oll tksl= WisEtko| 55
%ol ol hELIILe] B A RERES
7} o] 4} (KGGRP, 1976b; Simon, 1976 ; Abe, 1980).
ololl &} orchardgrass ¥ meadow fescue %-& W
kol gl hibifsbol A L£EMC] E-2 Hol
v BRENR Adde Yol Fs hEIREHd A=
BB &l ke £HEMEE Yook olst L H
HBLE-C perennial ryegrass ¥ Rl HBNAE H
A Jeht ol F BAREE BEER v KAH
2 Ao HEFAM RIERSe] et (Bommer, 1970;
Simon, 1976; Mthlschiegel, 1979). o] 22 MR #
BE A g Y i) dok B EE
o] EFsh % (1984) & BRI BEE £ A
meto g4 HEHibhikel € BRI AR wEsha

t} (Zarn, 1969;Sato, 1975).

g o] HiEBl#-L reserved carbohydrate
L HMo) 2ol Ruegg(1977), Jelmini ¥ Nos-
berger (1978) %-& EREHE Tl 4 fructosan 52|
nonstructural carbohydrate Effo] ol HES &
hfo] FRYT #EScl ol FHRoe= H
—Hiffio] 7ol T HF P RREEG =t FIF
g 2el skedok & Ho|r}(Voigtlinder, 1970;
Reyhani, 1974;Katzenberger, 1977;Kubota, 1978).
& Bf%oll 4= orchardgrass, perennial ryegrass %
meadow fescue & 2 AfliS tAHMKHE 3lo FEK
s WE REEHTAA BEAEESL old BiR
e EBERE 7wtk

I. #8 % A&
1. BKBH&

B %2 Suweon, Cheju % Taekwalyong 3} #5§
B2 Freising ¥ Braunschweig(# 1 3-2) o4 or-
chardgrass (Potomac, Baraula), perennial ryegrass
(Reveille, Semperweide) ¥ meadow fescue{Cos-
moss 11, N.F.G.)% 3 % 6 AfES HHHZ
st FEEREE 4 RES2 1975~'79FM K
aHolcl HEel e &% sl BEWI(EG6 ~

Table 1. Geographical and pedological properties of the experimental sites

L Korea West Germany
Characteristics
Suweon Cheju Taekwalyong Freising Braunschweig
Geograph, position  37°30'N-127E 33°40'N-126"30E  38°N-129'E  48°24’N-11" 44E 52°17'N-10"27'E
Province Gyeonggido Chejudo Kangweondo Bayern Niedersachsen
Great soil group Regosol-Red R.Y.P.S.over Regosol- Pseudogley- Black Podzolic
Yellow Podzolic Volcanic ash Braun-Forest  Parabraun Parabraun
Soit pH (0-7cm) 4.9 4,5 3.8 6.9 5.8
Climatic zone Dwa Cfa Dwa Cfb Cfb
Temperature (C)
Min./Mean/Max. 6.0/11.0/16.3 11.5/14.8/18.5 1.1/6.1/11.2 3.6/7.7/12.1. 4.9/8.8/12.7
Precipitation (mm) 1437 1355 1459 814 639
Wegetative begin 6 April 3 March 20 April 16 April 27 March
Vegetative days 200 250 170 185 205
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Fig.1. Increasing of accuracy of the multiple regression as influenced by managements, meteo
rological and anvironmental factors on the variance of dry matter yields in Suweon/

Che ju and Braunschweig/Freising .

71a), silage (44 ~510E) P LEWPEE @) 2
=0y FIAsEG el &S Braunschweig & 1975
oll, Hfh HUR-2 1975 7Holl BERE B3}
f&F 3.0kg/10a-% drill #EES Aol MEAOTEES MY
el whel ZRF o] BES FHUN-E B/R 2Tkg,
1k 20kg, B 20kg/10a S, Braunschweig ¢} Fre-
ising-2- ¥F 27kg, HlE 9kg, HNE 15kg/10a-3 fi
skl

2. AR ¥ BEHSAR

WEATE AR 12m?al 4 AEER Fk
500g & 105Cell 4 24508 ek W EES RAIEs)
drk (EB5HTH Al 60Tl 4 &K rest wa-
ter FE-S FlEMES Ak iGN wHKE
o] 3t BEMEE LSl Reiner (1972) 2| Diskri-
minanzanalyse 470l Kl EfE @ AFUEH of
2 MR W FRF AN BRE S Bateksich

3. Net energy ¥

o4 %] &8-S starch value (Kirchgessner, 1978)
2 FEslE o olF MWEES 53 Weender & K
432 Kehldahl (1883), Seiden(1926), Lepper(1933)
2l Stoldt (1952) A#ks B8 VDLUFA Bk (1976)
of fkall Srarsl et

M #8 % R

1. RRIURL WEEEM

Cheju, Suweon % Taekwalyong #i 5ol el #
B RS HGRE (Kl WS el H
3 ol & Hubfioll ol e} WA 2 energy M E>
FRE BN el AR Ke] & S
= HHGREE], S E, BETE §5 Ko
HIND) interactions O & A gEMS A 4ishe EER
ENo e wadel (1" 1), o2& Btk Deinum
(1975), Kubota % Adachi(1978), Miihlschlegel (19
81) %2 ol —Feh= SRR R —
AAH M BRhie] RS ¥l A otk

olof] i3l Freising % Braunschweigdl o] 4] 2]
Mot £ FEN B Kl & L v
o, W, BEKE, HIFESS & RREHEEA
FE EE IR = [ —Ki#ES] HSEGIRENBE
By RGP B EN-S Voigtlinder (1970), Ziirn
(1969) 5-2] fhgcell Aot 2ol o] 5 RETERNMS in-
teractions of] fKall ZA| £H= ok

=+

o
K
o

2. MR WELEEN

oeiel ABMBH S Cheju 28 28H~38 7H
A =l Suweon U Taekwalyong 2 %% 30~40H
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:;' 48~511] Biprzl 0 sHo|up(41). Fresing ¥ 1861 & Suweon % Taekwalyong i Jix - A% 7}
Braunschweig+- 4 H 15H~18H % 3 H 2211~4 ek

F 1 HE Suweon st olali wjsbdeh il 1975~"7741 0] Ml 7F HOve] VR -2 Che-
'~ Cheju 1141 9 ~1111, Suweon 10} 14~2911, ju?l W% & i %<l orchardgrass 960kg, per-
Taekwalyong 10}] 8 ~11H &L 40 i G- & & ennial ryegrass 926kg % meadow fescue 892kg/10a
2492541, 192~2041 3 167~17611o1ch Fre- o i & WS- odgd o [l iHe] Taekwalyong
ising % Braunschweig #ihi-9- 197~20211 % 183~ M Jy Héﬁf’?all[.',‘.{’_— %% 7llkg, 48lkg % 453kg/10a

Table 2. Dry matter yields (kg/10a) of Dactylis glomerata (DG), Lolium perenne (LP) and Festuca
pratensis (FP) in Korea and West Germany from 1975 to 1977.

) Korea West Germany
Species/Varieties Cheju Suweon Taeckwal- Mean Freising Braun- Mean
yong schw
1975
DG/Potomac 710 646 688 681 801 368 585
DG/Baraula 483 501 498 494 714 371 543
LP/Reveille 620 706 911 746 774 399 87
LP/Semperweide 646 664 890 733 891 392 6542
FP/Cosmos 11 591 646 512 083 763 399 o081
FP/N.F.G. 544 615 449 236 V2T 334 531
Mean 599 630 658 629 778 377 578
1976
DG/Potomac 1336 1581 947 1288 1315 1236 1276
DG/Baraula 1106 1410 834 1117 1270 1247 1259
LP/Reveille 1253 955 460 889 942 1166 1054
LP/Semperweide 1165 938 454 852 940 1215 1078
FP/Cosmos 11 1289 903 118 70 942 1044 993
FP/N.F.G. 1051 1181 783 1005 1097 982 1040
Mean 1200 1161 599 987 108 1148 1117
1977
DG/Potomac 1109 913 673 898 1339 1747 1543
DG/Baraula 1016 672 628 772 1276 1732 1504
LP/Reveille 947 105 60 371 1090 1131 1112
LP/Semperweide 927 152 108 396 1063 954 1009
FP/Cosmos 11 996 553 349 633 1243 1298 1271
FP/N.F.G. 879 497 506 627 1214 1382 1298
Mean 979 882 387 616 1204 1374 1289
LSD: 5% 1%  0.1%
Experimental region : 23.4 30. 8 39.3
Harvest year . 18.1 23.8 30.4
Grass species . 25.6 33.7 43.0
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OB MibEH) A ENEEE L HZ solddrb(43). o
ZHo HsR A pENE AR BEHEEE #0e) 1 o A
Ak G Efr ol wbel Bt

© Ao oy
Al vhebskel
orchardgrass
2 meadow fescue Bt} H3t Holu| o]= KGGRP
(1976) % Miihlschlegel %o| #igigkntel 7he] o] &
FfES] Mi%tEo] gyall Suweon % Taekwalyong o]
A el o sledl FENol el

t3] JU% Freising % Braunschweing 2] ¥y 4%
Ppcne- 1,022kg % 959kg/10a &2 Mk W &
Yo7t zix] o m o] fHA-S ﬂlé\l&goﬂﬁ_-_ ]
—-3F R ch Hel BTl A= EEIE Kl
ol wlel HEHUE O] ﬁﬁ@ sk vl K
WA A ARG BERA I e A ole &
Bgk wbol 7ho] MRSl Mi%Molx RAMZ AANL

o221 2] summer depression O 2 [Hale] #fiA
o Hehngrd] EEPKo| ot (Bommer, 1970; Simon,
1975:Sato % Ohtomo, 1975).

SRR 2= perennial ryegrass 7}

3. EiER| EXE £EMRR

BAER WS iR #46] orchardgrass 7}
% % 960kg (Cheju), 954kg(Suweon) % 71lkg/10a
(Taekwalyong) © & 7} =9t Perennial rye-
grass 1= Cheju | 74-%- w;'rmuﬁz 926kg > & or-
chardgrass ¢} AZEG= FHolvt LfhitikS  Su-
weon 587kg % Taekwalyong 481kg/10a 2. & o -%-
sho S B ol ol REY Mol
gyel wh-2 FAMEE 7T BHIESI Gl 7] W Folrh Meadow
fescue '= perennial ryegrass ¢} 7+¢] Chejudl 4 &
L ES 4 4 U2 Suweon
oll = kB WEM 7L Hshe] ERIFLM o]
orchardgrass o] =&l Hi%s] weteh R 2] Frei-
sing % Braunschweigoll 4] & & & 359 FH 7} £
sl wbel Aol sl el Yo N
Wegro| BB A o &R Mol ool BiF <l ¥
< Holgleh(p=0.1%).

2l Tackwalyong

4. WBEHE

MBS B RS #fioll whel 2RI ek
Orchardgrass &+ 1 WAEB B B, 2% B4
Y-S K 60~80em 2| Al 3 [l RISt
Aol 7haF Eoko o] olal o L Cheju 1,268
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Fig. 2. Results of discriminate analysis for
productivity of the pastures separated
by harvest years and experimental sit-
es (P=0.1%, & =middle points of the
groups)

kg, Suweon 1,314kg % Taekwalyong 797kg/10a ¢]

ArH(£2). ool v A& 30om ] KB F 6

~ 7 MHL FIH-Z sCEH FUAAl el A 212

% (Cheju), 26.8% (Suweon) % 16.6% (Taekwalyo-

ng) | WAk el ol & #5+= KGGRP(1976)

3l Muhlschlegel (1981) &} #49l —H=lv HEE

ol o B Aol HHEE 2T wlolFo2A FAESY

5 bel oAl EiEE SR K AFEEIL FdEs

o F o)},

Perennial ryegrass ¢} meadow fescue= HiiKoll
wz} ZR7F 9] Suweon ¥ Taekwalyong-2-
Holl 4 4 [@ FIAol, Chejut #E M 30 FIA
s Aol b =& KEE dE F USIEh Frei-
sing % Braunschweigfiigioll 41 & HBdHe] 22 Al
EFiRio] silage ¥ HEMPAMAYL ) TFE HERE
-k o]+ #ER+ Voigtlinder (1970) % Rey-
hani (1974) 2] BA%E#Gt —H=+ FHRE olv #
2 el w8 ERBERAE FKR o &F
(1984) ©] BFEoll A2l o] BE L] LHERS £
EHHRM ol FolAd ol BRAE FIAA X3te
ol FEHel 2lgdrh

silage
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Table 3. Dry matter yields (kg/10a) under three different cutting managements, taken as average
of orchardgrass, perennial ryegrass and meadow fescue from 1976 to 1977.

Experimental 1976 : 1977 Mean
regions A B C A B C A B C
Chejn 1156 1219 1225 858 973 1107 1007 1096 1166
Suweon 1018 1180 1286 348 526 574 683 853 930
Taekwalyong 460 657 680 345 440 377 403 549 528
Freising 998 1090 1164 1099 1166 1356 1049 1128 1260
Braunschweig 1061 1070 1249 1230 1371 1535 1146 1221 1392
Mean 939 1043 1121 774 895 990 857 969 1055
A=6—7 cuts at grazing stage, B=4—5 cuts at silage stage, C=3 cuts at hay stage.
LSD: 5% 1% 0.1%
Regions : 23.4 30. 8 39.3
Cutting system : 18.1 23. 3 30. 4

Table 4, Productivity of dry matter (kg/10a), net energy (kStE) and digestible crude protein (kg/10a)
of orchardgrass, perennial ryegrass and meadow fescue under different cutting manage-
ments from 1975 to 1977.

Yields in Cheju Suweon Taekwalyong Freising

10a, year A B C A B C A B C A B C
Orchardgrass

Dry matter 999 1159 1268 962 1157 1314 666 849 796 1149 1293 1459
kStE 469 498 421 466 559 511 340 412 384 630 669 694
DCP 134 128 92 110 104 95 105 103 84 97 95 94

Perennial ryegrass

Dry matter 1063 1064 1092 516 564 534 164 317 331 977 983 1068
kStE 514 483 458 312 321 288 112 158 140 631 622 66
DCP 125 112 83 64 56 46 29 44 28 85 78
Meadow fescue

Dry matter 958 1066 1138 573 837 942 379 480 459 1009 1109 1255
kStE 506 497 492 295 456 447 221 249 251 592 603 623
DCP 125 109 77 59 81 67 59 69 48 95 90 92

A=6—7 cuts, B=4—5 cuts, C=3 cuts per year, kStE=kilo starch value, DCP =digestible crude protein

[l

~J
~1

rch
aj
. BERR 31 energy R Net ehergy /HFEMES Huiol web £RE o]
Deinum % (1975), Katzenberger (1977), Riegg % PasEA (Freising ul Braunschweig) oll ¢l o] 4=

Nosberger (1977) % o-& of Fx}5oll ksl HiGsla} Bie) =F AHLSj el %% 694 (orchardgrass),
o} o] HEAE 9 energy = MR BEIHE 665 (perennial ryegrass) % 623 kStE (meadow fe-
o MEEE wel 2 ZRsE 9ledel Crude scue) &2 b Eokot KIES ¢ 23 ®EY ¥
protein -2 $hififfyell 4 o) MU *'ﬁiol EREL £ ol 4+ silage P HHOHFIAN A Hel E2
HEE Mg o] silage W R EIFIF Lo BF| energy WS & 5 dgdch Llbe] &R ﬁ
ok ol S Fael Yol AE R &E Blol A9 S5 HEH ME2 Alux Yol 7
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