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Summary

This study was carried out to investigate the effects of different plant

height on the total water soluble carbohydrate in the leaf, stem, and root of

Ochardgrass (Dactylis glomerata) ; Perennial ryegrass (Loltum pererne) and R-

ed

top (Agrostis alba), grasses of temperate origin grown in experimental p-

lots at Cheju National University, from September, 1984 to September, 1985.

The results obtained were as follows;

l-

The dry matter productivity of orchardgrass was 1,449 kg 10a, of peren—
nial ryegrass,757 kg 10a and of red top, 53] kg-ita.The dry matter vyield
of orchardgrass was higher than the other grasses and when compared with

the others was statistically highly significant ( P<0.01).

The total dry matter yield varied according to plant height at cutting,
There were highly significant differences between grasses 20em and 30
em or 40 cm tall, However, there were no statistically significant diff-

erences between grasses 30 cm and 40 ¢m in height,

During the hot season, when grasses were cut for the third time, the
total water soluble carbohydrate decreased in orchardgrass and perennial

ryegrass but increased in red top,

Except for a slightly increased total water soluble carbohydrate in all
parts of grasses at 20 cm tall , there were no differences in carbohydrate

content at other heights,

The dry matter yield' of orchardgrass and perennial ryegrass at 20cm rose as
the total water soluble carbohydrate increased but decreased in red top
at all plant height, Statistically, there was no significant correlation
between total water soluble carbohydrate and dry matter yield of gra—

sses,



I. & &

RERAH HHFo @ WE Jet $EY mBR8S &F Emiln o
1984 & el vtelol N WERY HEHY B M 564 Bl o2y Qo 1962
T1.3 E&Moll sl 7,952 Mimstn Ao ( BAKKE #atEHE. 1985) . ZEH
BH FES £EAY7] Beld KERAET s A4 AWEA 4 AYERS
265 M Z MAmS o] 1962 el MTHM 125.7 BES 252 AmMHAG (BH
AEHHERE, 1985 ). REHM #NE H4 2 ohizt BR., Bl A=
2 BT ks ol & S fmHY KBS Kl BAH T Y RiF
ofc 1984 ®EXR BE S5 ¥ Hft AME #99 HAEL 130 &% (LEH
EF#, 1985)of Esto] ol wE fggo] WS MEHEHA olZE WMo}
ol ozt EMMEHY BN KEEZ T St wEH LECHST A3 BE
wol x-S B BRRRES B EH, SREE 84 KEES &R AU
© AL &3 EEI FHEE 3 9l

BA FRAF #R FEoZ BEMAMAKS £ES SmEmT ol dolx
+ At ESS Aol Mol Hojol 3 o2 962 FHE 1984 Frkx] &1l
Ehao) Bzl FEEE AT BEEMAER, 1985 ) 22 1984 FRE 3 7.6
Bhool ot ABEMS T Yo KBS BB meEs A RESHE
slo] MK B MRS ®RESn 9

el mHE oelzbx ERo kot #EkEw Yok, 1 F EmpkEel |
FEK o Z A FYISH B FR E# ( Voisin, 1959 ; AhZE, 1965 ; &2, 1975 ;
Smith, 1965 ; 2, 1984 Dol k{47 Bm4ES B3 BB HALT o F
of A= X3 B %L € F oo WAKESY AFHo] AFMBEZY BEHES ¥
etz A= vt Bgole 2 4w el EAA X3 AE BAY sz
2 5 o

WES AFL FBENST A EH AEHS Bt 57 BSHME ol #a
H ARMRS £ o Aol EWS] ol F4W £ dor Fmol FIMERE EER
AR itk LARKEE FE AFol ERSI NEREES 1882, 4 gol
U & o] S5 7heolt 36B MMcR st Aol @AY BE Hmolely HM
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sk} ( Voisin, 1959 ), &2l FHiol Ao AHER *sl EES v EE
3 ERLS BA S B R RAK{ols ( Graber, 1927 ; Sullivan 3} Sprague,
1953; Weinmann, 1961 ; White, 1973) ,ololl {HZS H#ES & F 9 Hifdol
WESHA =,

Fri kit a8 £FW KEEA et 287 Jon ( Smith, 1968 ; Al-
bada, 1957), AJHtol w& BEYEM KALY a8 Hiod EXI ¥8®2 F
T Aeg A A FTWAR RAMCH BWEL Fiol B AR HKE
HEN LS B EEsE ©e WHIES B17Ho oy ( Sullivan # Sprague,
1943 ; Bacon, 1960 ; Akazawa, 1965 ; Bhatia, 1967 ; White 2} Smith, 1975
%), FYvetalA 2 HEE KRG RiFl At

Brig kL2 B AR Rl ool MR/ s AR BRE AR S
AR k-2 Est] Rkt ol BE HRIT AL WEHLEN FEES 5
B2l 9+ Qe AoR AR K FRE Ba BA AES D dE orchard-
grass, perennial ryegrass 2} red topS #tifsle] RS HHEOC T Hagol JEE
3 AR IS RE, A HEmERE Hrd #n3A BT



I. &8 % =

el mAL KRR KLyl Kl 2 EES U =, FERALCHS £
HHESE, S8 9 FEE web, 2 g8l 24sH s

t. BRRC BAEYE W FRESUKEMO PXls KR

wEel 4£HL Rk, +HE BRER FEE v|Ao (Weaver, 1927 ;
Salisbury, 1969 ; Hanson, 1976 % ), &4 Fol #3 K@ KEL BHMEHIZ
aA FrAE e ¢ Aok

2 e A BEGEgA A F Ak fFHAA B ol bR A Eo
2 oE v BEgC] 9 of KEGHETHA F A EHREREE BS
Heb (& %, 1976).01F dmBmEL $evtetold £ 2 #HEsd, £F &R
20 C Aol e, 10T BENAE il £l Z=v, 27T LlkdAe 4
Bol Bgotchy #ESE vk Aok Smith, 1975 ). EFH BrOWﬂ(1928 )& JEAH
W FH KEAERY 68%7F ol AEdoty ®EF vl ok (AR (C1957),
i (1957) %2 ol olol4l ol & R shE AER ETE MMMl 87 9
oty sl FER MES KE AENSY BEMERE ZE o

Aldous (1930), Lindahl % (1949), Sonneveld (1962), Sprague 2} Sullivan
(1950), Weinmann (1948, 1961 ) %-2& perennial ryegrass ol 4] FH Tl FEMEHE
#eAk{t% ( non structural carbohydrate )2l 48 4 HF#Hl = WA sttt BA
RmE L EEFRMAE WG Hi dohy ok BRHALDS AR
& EFo = WML el oA B - ATEES Yebiotn sl (Miller,
1924 ; Weinmann, 196] ; Holt ¢ Hilst, 1969). Bromegrass— 3t5% S B®
L7} 714 &3 Be 24 &Ml 4ol wk=s 2 SRS F6R 7MY R
2HEE e 68717 ERCD Mmachn 9o Holt . 1969).

Orchardgrass -1 5-E 7] o] A¥t: KAy SBARNA 21984 2 A5% =
giol = EFolx & iyl EiE Mol Mg deh =% RS HEHLS
LI 742 = B et 2 Mol & &®s) Bmdte &F SRk o4 B
tho 3tk A#MER K{L4 (total water soluble carbohydrate) & E-& AjEL
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o} Mol =t EES woo BBEEMAE 2 | 8o BAKER WIS
b o] ER AT B B MRS 2ZiEd ok stk st

BE7 BRR ALY v s BB #ffd wat G2y ol £5  REES
BEsx FHEE 28 ERSIE A 2A HRKEAS ribulose~1,5-
diphosphate carboxylase B¥% o} &Mool 3 AR Eio| = phosphoenol pyru—
vate carboxylase E¥ES iE#o] o} Kortshak % (1970), Lehninger(1975), %
E# (1976)0] ®Eo] §i&LE Calvin-Benson(C,) Mol #stel A{HS T4 5
%3 # % Hatch-Slack(C,) EHol #ktetn stglovl o9 AMBA & W
T RWARSY T, #EE ERLMARS E&BEA ol Fo] A SHF
o} Ed BEC BRRACHSE Bel ME, FHN RESLT 2 S8
%3 H#@e v|Actz &g ch( Colby %, 1966 ). Baker % (1968) ol #®Ed K
wnHE RALHE RS BEMY BEV 22 E ETH KM RS BRER
2} jr5A% % ( timothy, bromegrass, orchardgrass g4l Kentucky bluegrass)
oA oL ET "otz stgch 38, BERE UTY" HHEES #ins F%
g7 MELES BNAA BFREKAKLES S Bsis 287 S8 BEe £R
B fEey 2L o weotn dgle(White, 1973).

2. BRYE W] FrRihir

KES HE R BHET VAL EMEN RACHEA BT X
W, WE 22 ¥R Hw 9l

Sullivan % (1943) & Bk AL RS BITHE, JEBTHE,. fructosan R
starch & {0438 F#EN RALyelstx stg o, White(1973), Smith(1975)
%o Egol wel FEmALy EE7 ohEH %9 L HR REAMHES fru-
ctosan ¥} sucrose &, F MK ES THRKES starch®} sucrose & 2B &
A3tk w &% of (DeGugnac , 1931 ; Smith, 1968 ; Hold, 1946 ).

DeGugnac (1931), Ojima & Isawa (1968), Smith(1968), Weinmann 54 Hold
(1946) o ol o shed JRIKE ol Frag=lz A& fructosan 2 MHL
E@mol LRI E —xvel FMEn 2@Mely stxlz, Akazawa (1965), Bacon
(1960), Bhatia(1955), Edelman (1960), Hirst (1957, 285 McLiroy(1967)
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20 fructosan & E#EH glucose & & /I fructose polymer [ G-F — (F)n)
ebx &kl ch

=3}, starch = #fi glucose polymer [G-G-(G)n ] 24 amylose &+ amylopectin
L EEdtoky Davis(1964) 2 Mcllroy % (1976)2 #H&st o).

a4 oo 24 cellulose 9 pentosan £2 XS sld® & 8o #|{r} glo
o2 FEwEe] oYt #eg7F U2 ( Sullivans}  Sprague, 1943 ), hemi-
cellulose off ¥i3le]+x, HEES| 228l = Yo s+d ok ( May, 1960).

28] 7, Smith & Grotelueshen ( 1966) -& HrmiikK/t¥ < glucose, fructosan,
sucrose, fructose = Sof # ##E|Y starch = A5 BHES A Feobosisdd

Starch 3= amylose £} amylopectin 22 =9 +=dl A%<l amylose 7} [0
~ 30 %%, Fgttel amylopectin-S 70 ~ 90 %S =gtttz 3kdch (McLlroy,
1967 ; Akazawa, 1976).

Sullivan 7 Sprague(1943) & WAK{bwe BB Ak, AEFE, RE L
FEolo] IR HE-S X-aHEel FREY S B3 wi7x] H4 energy HoE HHH
sl A B EBEN RIS S @ FIAS A et skl

3. HEQ XER7F £EM ¥ FRRK(EDU 0 ER

el Ay == WECFIHOl A EM A EEE vide st F&L W2
PFAckE ol 4] o} ¥ 4 9l ouvy, Harrison 3} Hodgson (1939), Baker(1953), Bark
9} Wood(1961) %€ Al &7F woo wraipAibmel Wizt Wold Higol  F3
Rt WES Friy &S, BEH % (1973), Nishimura I Nitta(1974) =2
3 EH1974) B NESE7 =7 A Follv Mt BAo] Wxn HE
(1965) © AfHEE7L = EY T5 EHfgel Bt stgl o, Ishida ¥
(1972), JI1%8 (1972) 2 HM (1972) & Al v 2 H e =& FEY
@23 EEo 2 Weld KES A2 Xty W ol MEel #insty EIER)
FEstcl s st o =# (1974) & BEEC] BE A folc RREFEZT #EE=Z
Al s oA Sbx ow W%, AREBE, ®HY &, Beme £ETY Fo
g EEsE GolXctx SR

Graber % (1927), Troughton(1957)-& # &9 ARt FEET ¥ BHIE HFEKK

_7_.



el 282 EF A7icks 89 ovd Weinmann(1948) o 4] AlFeell ksl ML
@ Mol ohel TR L S Fo] WA=y gt zEivt perennial rye-
grass (Sullivan @} Sprague, 1943) ¢} subterrenean clover ( May & Davidson,

1958) ol 4 A% ErEim Ayl BAE vld @HmE Holuh, A B4l
BEE = RS AR =eb Zeblcha s

Jones(1983) = hybrid ryegrass 9} diploid Italian ryegrass & 7}x 3 3
FEol 78 MERBAA A AIEZ Aol A AEE Zlol K #Mr £ &
Etol Wozlcky shgleh,

Barnes(1956, 1957) = AlHR %ol & 8.7emol A 2.5emZ AR L = HHR
R A S B B ol AREKE FEEd Mtk doba skl
wab, AEE7F Solxlw ERm AL W tobd BAd EFAXG HES
Zcty slglch (Harrison?t Hodgson 1933, Weinmonn 1948, Davidson 2} Milth-
orpe 1965),

£% (1976) & EE ol A AEREIRRe] Zol A5 #Rol Ho|H o perenn-
ial ryegrass 55 ALLEol =9 A%, MIEstd 98d ol HEF At
T oshe] EEMEEES AEMS Xoly] Bt FEole NEBMES 45 H LAZ B
= K 5slE ol mHIStotz shy o,

£ (1984) 2 2 (1984) & NE e my#Ee BAR KBERKLHS ZBE
zxol amd WAoo Ferl FOES ST #BNE HeAZ o, =3 HF3t
F@iol AES} ZRMAE) fks] orchardgrass o FHHol A¥HE KKLEHE F
B 2 Rl B sy sl

4. FRSUKIEHOl BAL X0 BXs R

e (1969), ©€1969), =3 (1970), JIi# (1972), Itoh &} Nakamura (1975) el
#ahm bR frtel ol HAR fevet %, KE AsiamiRe] &SI
b A mEs EREA EFRERM BKEY AFRES Biikstrle  eld ot
SH

HES b HAREY HFRKALLYE BT REEe] B orchard-
grass (Eagles, 1967), tallfescue, ryegrass 8 ( Witson &} Bailey ,1971) =¥

._8_



a2 alfalfa (Masaki, 1978 ) o #3 Hificl {LHRKES FERA LY SE ML
of #ial 5 #®&E g vk Utk

g3, Klipple 3+ Retzer (1959) & MEUEE 7L ®instd mAH SR Bl
fhFtdo) Mgty 814 2o, orchardgrass ( Alexander ¢ McCloud, 1962) &
tall fescue (Brown ¥} Blaser, 1956 ; Lechtenberg, 1972) ol 4] 22% 20~ 40 kg
S 10as mIESHS EHEKS, &R P S8 Niies FERAtya s
WEES B RS St

B FERACHI HENT £ HEMETE 2o o2 ke k=LA
gES vy 819 2 ( Graber, 1927 ; Weinmann, 1961 ; White, 1973),Ehara
F(1966) & FfzL# "“C& WHESte] bahiagrass o #REES}F EEFoll Fob A
Fr|lcKAbyol Hall MAES &R oL KA AlMRgk 6 AR s A4 28
#o £ RS B AR o+ AS dobllch

Sullivan 3} Sprague (1953) = orchardgrass o} ¥FEE T A= FEEALHS
AEHE A S 4 HEED digd 2oz 2 Mk AR &l HRE kit
#pol o Zol WHHELZIcy 5Flch Ward of Blaser(1961) & AJfufy FR T 2
©& WA & e FFER Aol AL S #ES TR Zaddn #E
shich wheba] FEMO MER Kbl HE7E mEste] FrERAns 7w g
stan, 2 Lhfgolle Fragoel ksh X SBIEMC] ol FoxA 5™ frEs Ky &
#-& 9le] 2vpsn 349l c} ( Bameson, 1964 ; Davidson 3} Milthope, 1966).



I. ## % FiE

A ABS 1984 % 9ASE 1985 % 9AZA 13HEAMR BHXERE BRXER
MRS FHsIt XREEc SHENEE IREBEoEA £E 3EE
(orchardgrass ; Dactylis glomerata, perennial ryegrass; Lolium peremne , red
top ; Agrostis alba), MET 3 AEMEE R ( 20cem, 30cm, 40cm) o2 &g}

B 1984® 9] 20 Hol Bt HER2 & M 3k /108 K E 3]
Hoo plot @KL 3mMzE g v WEES N ; 36, P,O, ; 45, K,O; 3149102
S mHsld e XEEAM N, KO& 2% 48, PO, - 28 Ao, &
e N, K024 velal Z@e Ml 28 B—stA 5wt

g BB HES k13 Zx AW KHREAS X2d dvepd
wpop 7eh,

Table 1, Chemical soil properties of the expeimental plots

Organic Nitrogen Available Exchangeable (me  100¢%)
pH matter P.O,
(%) (%) (ppm) K Ca Mg
5,7 2.85 0,126 27.15 0,85 5.90 1,70

Table 2, Climatic condition during the experimental period

1984 1985
Sep.Oct, Nov, Dec, Jan, Feb, Mar, Apr, May Jun, Jul, Aug, Sep,

Temperature ()
Mean 19,2 136 10,0 4,3 0,2 31 54 11,6 17,3 20,7 25,9 26,0 22,1
Max, 221 17,1 135 68 3,1 56 84 159 20,8 237 29,0 28,5 25,1

Min, 17,1 115 67 20 -24 09 24 7,1 13,5 18,0 22,9 234 19,3
Average
precipitation(mm)
Average
hurnidity (%)

(B ARBED wRAEEF, 1984 ~ 1985)

52.8 37.9 54,1 87.8 52.1 248.5165,5 2293 68,0 793,0 317,5 480,5 153.0

68 63 63 66 62 66 66 59 65 72 71 75 73




FMELH 2 CWREZ KEtE KKty 282 A&slded wHKEBELS &
plotoll A & WMol ®BFES Mt 5~ 10cm ol & NHsle] A EKES Fgs
i YeolZ sample 100 2 Hesled dry oveno 4 70 °C, 72 B:fS BEAT %%
¥HEZ Katglo

K KIS B ANEBgo] & Mol 3~ 4 254 HES sample & ¥
Mool H& Aol Mol T X, #BH(ZTEHY, LR 10em s By ) 2
Hod 3%55td dry ovenoll 4] #4% A Z1# Anthron 5 #7sE (1975) © & 4478t
sy



VM. &R % *x

1. £k
HEY RAEpkBES £33 2ot
Table 3, Seasonal distribution of dry matter yield (kg 10a)
Cutting times
Treatments
Ist 2nd 3rd Total
20 cm 384 727 584 1,695
Orchard
. 30 390 594 344 1,338
grass -
40 492 471 351 1,314
20 cm 9% 427 268 791
Perennial
30 294 338 132 764
ryegrass
40 299 274 143 716
20 cm 75 235 185 495
Red top 30 105 254 146 505
40 235 205 123 563

L.S.D between pasture species ! 5% = 226.5 (main plot)
2" plant length : 5% = 133.5 (subplot )

Orchard grass,perennial ryegrass®f red top®] RMEKEL £& 1,449 kg, 757
kg, 521 DMkg 10ac 24| orchardgrass 7} fliEfo| H3] HEHQ WKS Hg
g (P<0.05).

2F (1975) o] w}2=1 orchardgrass &} perennial ryegrassi= red topo] H 3|
NEE SERC Fox o sxHB HEY —HS Y orchardgrass & peren-
nial ryegrass fioll Hrfoll 3 HFEMol ZEE Z-& orchardgrass 7} peren-—
nial ryegrassell  fta] AT Lol F EESIY ( Smith, 1975), &A% KR
® 4] perennial ryegrassEtt WA W/inE KES AL Ao HFES

MERE R wWE MEHKES 20cm, 30cm L 40em [Eoll 4] K4 094 kg
869 kg, 648 kg 10a A AMBF HERol FETF 2 KBS ddd &%



(19765 2 B flfRe]l ZA A5 BERol Zojx &l B¥oZ IS KR
of WAHAYT FH ool A% (1965) % B¥ol vl HEol HEEB o= %
o SeEHel ywly Hike g WHI KE BT AJctz st =E Alex—
ander ¢} McCloud(1962) = AlExFy HEEo olZ K& 00, HERS AT, k
fFIRES} MIMAMLAS FHES 8 20com HER NFUT ¥ XEHS HEsH
Stz MENXE 2,500~ 3,000 ft-cg AL F Avkzm 3led 20em BEEoA I
R 32 KBS AL F As #Ede o

gk, Struik (1976) & 32 AR HES £ {AEA 79, =3 Spedding
(1971)2 H4E WEES WA LEHA FX 23 B For siged. &
F(1976) & FERol 40cemdl)  WHSIE Zlol FESIFEd 2 BAEZA e &
Bl FraikAKibypol mE-S B Ko kel FEs|ojof &7 af Folgtn &}
%51, =3k, Anslow(1967), Binnie 2} Harrington(1972), Reid (1959), Reid(1962)
Fr AEEEe ZA ¥75 emikcgel #mdldr dd &k g8 #HK sz
At of HliE F2e M X wiel o]l MEWMA #HlEel Hal UL BAE
o2 Fi 30emet 40 cmol A fHfkol ol gigol EFE og mpsld

BREY A BEREN kBRIl A orchardgrass 9} perennial ryegrassi:
< HRH WSt Zlol WEBINE Yol KE redtop 2 NHiEs ERo) Zo &
T5 M@ wmsz vk ol 2o ENL Fii 2 Eigol ohdBod ®E
ol ol BEES FHMEIF (K. 1965 ; UM, 1969) TFHEAAH ZESY g
B]l red top & Ffol i FHEMHOl RIFY ollel mEHFEOR FHES
Koy HEFE, ML ESE7E Sl AEREF B Rol| W2 KBAdE & BES vxx 9
el Ao 2 HEES Y

Ay Bl W& LHKES 20cemiE7t 30 2 40 emfEol] b HEEQ] Wi
5 7t U et 30emiEe} 40 emiEffol = mEMEC]l RES A 9ok}

B AEEgel 42 KielA 2kXERF 3HME ZF T2 KBS Hol
UMY AR 2XMERT 5~6 AWEA HEL TN HAY KRB (20 ~
23Ceoll HES ol Mol Wik Ao ERIY ILHMKES AFEEO
20°C WMitketxz & Smith (1975) 9 #®4&7F ey sz o

Foi7 AERES | ~2K% MBI #HFFol orchardgrass 64 %, perennial rye-



grass 76 %, red top71 % & A &Sty U & FES 4EFREL HFol K5
2 A%, Brown(1933) & Ff HEAFEHES 68%7F TAISH LlgTel £ &S
o s, % (1966) & #EFES FHK] AERS S5 BoERE HKed
TH& LAdiel #H REHKES 68 %5 4£&FIcr g oy WMAGRI 4
£ $EHEr} Fobx 3le] perennial ryegrassi= 65.5 % %4 712 ¥=3 orchardgrass
T 33%EA &R FEH LA Aol Yo dto XHEERS —FKoigo)

B HI BRE HFENCE B 2 wEe ki #hE 88 &K
el FETS THMES #irr, HEo o4& ARERY e ol FEsioh &
ABFERS +%EF orchardgrass £} perennial ryegrasst© 20cm BEEo| A  X|E
st Zlol HEARS TABES HFSle EEHEEC RfEikHol 2 Zleg ¥,
red top & RN M Bl FEZ BIE, 40cmol A AHsl= Hol KEWME
WY Aoz FEpsd #fd w2 g FEN £HEE smA77] Bl £
tE7F %2 pererennial ryegrass: 59| ol e B AREIE-S G
A7V (FES, 1969 ; ©%. 1975), orchardgrass ¢} perennial ryegrass& &
Moegl BHERc AERS ®MAZE HEel & Hdozg Br,

2. B0 2 T.S.C (Total water soluble carbobydrate) &1
& BEEFE A HERe 2R o4& ®AH T.S.C &L #4,5,6 7 2t}

Table 4, Total water soluble carbohydrate contents in leaf, stem and

root of orchardgrass (mg, 100 9 OM )
Treatments Cutting times
Ist 2nd 3rd
20 cm 1,782 2,201 1,182
Leaf 30 1,519 2,313 918
40 2,013 1,374 372
20 cm 4,958 4,503 3,672
Stem 30 3,372 3,306 2,274
40 3,962 3,879 3,879
20 cm 1,988 5,032 1,687
Root 30 1,705 1,885 2,242
40 2,302 2,732 2,732




Table 5. Total water soluble carbohydrate contents in leaf, stem and

root of perennial ryegrass

(mg, 100 § DM)
Treatments Cuatting times

Ist Znd 3rd

20 cm 1,39 1,392 1,064

Leaf 30 1,661 3,715 1,577
40 2,225 2,879 651

20 cm 6,600 2,511 1,230

Stem 30 2,073 2,125 1,511
40 8,146 6,628 3,126

20 cm 2,729 777 472

Root 30 2,169 1,350 1,234
40 3,190 4,174 1,935

Table 6., Total water soluble carbohydrate contents in leaf, stem and

root of red top

(mg 100 § DM)
Treatments Cutting times

Ist 2nd 3rd

20 cm 1,414 1,714 5,410

Leaf 30 3,262 3,610 3,450
40 1,908 2,478 4,168

20 cm 7,305 5,434 9,998

Stem 30 - 6,321 5,268 6,450
40 6,655 4,009 8,537

20 cm 3,332 3,235 5,239

Root 30 2,723 3,506 4,053
40 3,340 2,21 3,310

Orchardgrass o #fr5 T,S.CE&&2 ¥#A 14 %> ¥l T.S.C 38
o] 7}A o}, & (1984) o M43 #Edgo) Hx Hold Hodos LRSS FJ H
K= #&89ct Sullivan 3} Sprague(1943) < T.S.C &&°l W2 M= Ak,



WRE, RE ¢ #iTEeIH o1z FHPL XERE] FREY G Wol A 7=
Frovx ez MAGT &} —H 2 AR

AFEs BERo o2 T .S .CE&E-S #L JMrAdA ARy ERME & £8<
Aoy 20emgEol A %4 & GBS Holw A%tk olYFL HRT 20 omol
A AESH B MR Bl =S Wb obdet TR ¥EAA XRBEE7E AIRESHS
WERIEHC 2%l A ol Fojd T.S.C frEiel BE + A& EEtr #EHET
Alexander 9 McCloud (1962) & #£9} & fHmE Xolx 3

Brownz} Blaser(1968) &= #{F EAEH B bl & Xtk FE  FAH
T.S.C el & ol Fo=ol, HE EEREYKS I & + A FEHC 20am=z4
o] Eolol 4 MEAIZIE Hel 71 ZEsictn HiEsid o .
@77 perennial ryegrassel T.S.C & & e orchardgrass &} 22 #i%5 Ho
oA 2 &0l Uk AR ERLS & EEAM FRT 287 o B
Fol 2o wel £ @l T.S.CER/E %4 ®Mste HAS Helx ok
Red top & orchardgrass 2 perennial ryegrass &} 8|53} g Yol Qle
o 3t 25 20 cmEel s T.S.C 5@ ¥k

LAES RS #&e @ 371A ER L5 8o T.S.C 2&°] ot EXN
Boll whe e mIe T.S.CY HHE7l A Bil BEEES vAZ=
(Harrison & Hodgson, 1939 ; Baker, 1933 ; Bark &} Wood, 1961), EANRE %
IEA 71 e Aol BEmiAEdE B FHY A= Lroh

LB B Bfol wE EM&Y T.S.C aEEE EES L ohvgloy orchard
grass 9} red top-& 20cm [Eoll A &&o] %4 L& HAT Eolx Yo 20 emo
A AEFIE, e RFSIE Aol BRI Y Ao 2 #EHcet zelv, perennial rye-
grass = 40 cmi@oll 4 e 488 Polw o] orchardgrass o Mk HERE B
ol 7 2l9lrt} Biswell 3} Weaver(1933)& SR Afvt $L At #HTFEIY
mojo] g2 Flchx s, 4~ TE MRESY R FAE BAMES 10 %E
olety sty .o Weinmann(1948) & %S Ao T.S.CE&&E%= i 3}
of perenmial - ryegrass o] EB& 40 cm XEE7}F Sobz 5t o Neiland &} Cartis

(1956) = AF e T.S.ChAHee] HEE v AR gy S o B
=Ry ooy B3 x R SE |t
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Fig 1, Change of Total water soluble carboydrate contents on the cutting
height and cutting interval of the leaf
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Fig 2. Change of Total water soluble carbohydrate contents on the cutting
height and cutting interval of the stem
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Fig 3. Change of Total water soluble carbohydrate contents on the cutting
height and cuttmg interval of the root

#ol T.S.C&#L red top& BAste | KAMAA WA stz 2 KAEN A
= ®WinE Hole 3xole oA st HES Holn UM 2 (1984) & T,
S.Co 4afcl AE3 Efidv EWHy SREMRNNC i3y o,
Aldous(1930), Lindahl % (1949), Sonneveld(1962), Sprague £} Sullivan(1950),
Weinmann(1961) & T.S.CA®E A FWl = M sttt 4£F &R ol=4
sty Sz 5 oA Bk sl AR K BRI —HEHI

Sl = red top o 3 X MERE BRActoe & EEF T.S.CE&2 1~
4% WEZ 2 £27 Qo] HREMAAY 2R &Y ERH F#ol At
3 3 White (1973) o #&el —H= YAt

Red top & 30 cmiEE B4t st 3FONERelA T.S.C &8l 25 &®S H{in
2 Yolx gyl AL red tope] FEilol BHES, W& KT HRBEHEIA
Hetetzm & F Ut

#ol| 42 T.S.CEBL red top S BAstue AEBsHIZE T H w2t M5
Holw Jon FolAehes o2 A 1 FOUEEES F&e]l Wt 3 KAl Fol



Ao} zhol L@st MAMHES Holx Ak K redtop -2 2 KAIME 742 #&
M Y ARE E5 @85 MIE Yoltirh 30 cmES BASTE 3% AIHEEe]
ol A9} o] &M WME EIcH

WRMY £RE #9E oEA T.S.CAERLS | ~8%2 Wil A ety
5. 9ok

Jlel7e BT EHE 2o %ol T.S.CARS B@ ¥ MEM =87 X%
Hof |~ 2 KBl ol A Mk 3AUMEHIQl o Bol T.S.CHET Aeg 2
4 9lof, Colby % (1966) 2+ % (1984) © #H%&3 F@minel T.S.CE B &
me) MARThT sE RS Aadn A

ol $3 WAETA T.S.CHERS #olY ¥Mel af Miot: MRY HK
< Holx UMt

Orchardgrass ol 4] = 20 eml& & o sl AEREIEZF #T7H0 wel @183 HSin
£ Jdolx & K(E.peremial ryegrass = & ME TSl 3 I AEE T4E
B RS ol itk

Red topg ol b ol oh sbabihx 2 3 R NERE Ol HmE Yoluh Folup
o 4 9} 7E Smat WL Holx i Agich

EEwoz Mol T.S.CEES =M, ARBEE 2 KD wat —&/ 3l
= RS Holx %3 of e T.S.CE KES WAL B oA EoD (&
Ml 2| o Aoz HeEs el Mol aa% T.S.CE MBS M4l EAS A o

rcpardh Sullivan 31 Sprague (1943) & @49} 722 fHHS Holxw U
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Fig 4, Total water soluble carbohydrate contents in leaf,stem,and root of

orchardgrass,perennial ryegrass amd red top



2P 44 2 vo} ol HEA T.S.CERY SAE Kol U R, ERHS
2 sz A

BT EE red topol fEMYE T} 713 Hol sty Aom K| el &
-2 orchardgrass & 100 ¢ 2 3| S red top 2 211 %, perennial ryegrass< 119
%2A FHfEol el REXE HodFw AU

BEY H4ES B3 T.S.C O FESc ¥6, WX, R, Tr¥os IFe
HAd T.S5.C KEAFE Mol @E# HA=ctzdl Sullivan 3} Sprague( 1943 )9
BES +E2 £ 9, ZX WA el T .S,C 7} gt e Ko 4L R
##9 T.S.Cr7 FIREIglE Ao® #E T F ANk

T.S.Co #Ee Eiote 22 MEE 7z o BRM KES EREL 713
M, B st sl T,.S.C Rl #ksle] EMEKL MEt Ho a2
KES Hatol FES BEERHFS FTolis RS odA otz May (19600 #
43, 8 T.S.CagY 247 Bl 24 EB/S vjHde AF AW
3 T2 U

A EEF ol we gl &arfl T.S.C&Eel #{k+ orchardgrass & perenni—
al ryegrass o iR X EIRCH #ETE BRMA Z-F ¥ EAT.5.C 28
MAE Holx AUt ol HRE C, XAREKE v EHAKES Bkl
A frpgg ol minslol MHWAS HAkLY HE BotAl Al 1 ( Smith,]1944),
w3 el MBER sl T.S.CiHli BE®S T (Weinmam ,1961) FEH
o2 & 4 I

Orchardgrass ¢} perennial ryegrass & T,S.Ca&2 A9 H4ol vYudae
EiEol uE myptecl 3 RBEFASR FRERAMLY HES okl FEHENoZ
fwelt), 22y red topo] fEEEE Tt T.S.CEEo) T WELAd G& 28
B7h 9olE A red topo] MEMEMmo 24 XUE W Xl wil ke Aol
BB A RER(Y EREE7 Hehzd SRE sz RLHEEN #®IF =
FK AR MES o] EEEED £Fol WSl RA/LHFEE Bol g
Ao Aztgc

Hol EE MM, KMy T.S.Ca® vt ol THASH Jebud AL
Bell x5 FEMEN RALEYWS ARE Fid Eg FIAS A ¥ccts Sullivan



#} Sprague % (1943) o1 @& 7t SI2bd =z o} Baker 9 Garwood(1961) &
orchardgrass o XHgell 4] # Fzel T.S,C & &|ol L3 WMt} Aopx st &
ol A AlHREE Bkl ©HE T.S.Cafel FHAT Bhye ARk BLES B
o R FOZ iy P Aol ZA FEE A 93gtry] HEo2 #HEsch

4. WE2 T.5.C 2RI VRIS HEMMF

AMEE BERl w& weEe] &fz5 T.S.C S8 £olEs] 433+ 19
4,5,6 % zof,

Orchardgrass o] #2 #R 20cmolA HEA RAKLCHE B0 o EHKE
o] = d ot 30emel 40em BERo| M= MAE = HAST Hgor ¥ Iy &
R 20 emiEol| Agk Kokt a el 2355 EMdkEel #mslz o] 20 emigol)
AE T.S.Cags} wkEMdlE ES MG T ZEsdch( Y= 0.048X
+914.2, r =0.41). Weinmann( 1948 )& " HM¥ #AMH ( T.A.C)el oY
AW, L BRRYEEZY FAEE A KEL mAes 52 £EN%S B
HET 48 ( Black, 1957 ; Donald ¢} Black,1958 ; Word $} Blaser,1961)°]
g slg o KEB RS B 20cemEo] FE oAzt RALELHESER
ol w2t LER WSty AUt ol KRS 20cemE ) fEl H3)
BERER X ] FFISIY  ( Alexander 9} McCloud, 1962), 30 cm9} 40
em B A ZXNRE FFISt AEKC] E e Zo® gEFEHt

Hol Bl BR 20ceme}l 30cmoll A AR Wi HANE HHKE
< MR 40emBERol A= Hinste] T.S.Co kB #HMMGtc I
5]z ¢kgkr} Ehara % (1966) & Bahiagrass o #ol &F= &KLY F
ol v} Fao| 2elctw sty o} Sullivan 3} Sprague % (1943) & X|H# B4
of FIAS R =clxn 3t & RE#EFES Sullivan 3} Sprague(1943) & #H4E=
oS Holw 9rt

Peremial ryegrass o] 58, #2 ¥ 5 HERoA HFRRALY 83 wHK
#3c Ao HEWES Jebl 2, ¥ 0m BRE BASE RAKweSE B
el HBlste] Aol NS Z 2 orchardgrass o #5R MLl ol
< BRT FRIRAKLY S8 ®inol w2} fL#EMe] Fobxlo+ Donald 9 Black



Dry matter yield (& plot)

20 cm

Leaf

Y=10.339 %X+563,2Ar=+0.39,NS )
Stem

Y=10.048 X+914,2(r=+0,41,NS)
Root
Y=-0.181X-+1679,2(r=~0.70,NS)

Stem

Root

Fig 4, Correlation between dry matter yield and

orchardgrass

3 cem
Leaf
Y =-0,178%H132,2 (r=-0,41,NS)
Stem
Y = 0,195 %+1468_2(r=—0,54,NS)
Wog

Y =-0,473 %1851 ,0(r=-0,62,NS)

Stem

Root Leaf

A A A el

1 2 3 4

40 cm
Wmmm
Y =~0,14X+1155.36 (r=-0,73%)
Stem
Y = —0,076 X+1285,58 (r=—0,63,NS)
Root

Y =+0,07X+764,6 (r= 0,59, NS)

Total water soluble carbohydrate contents( mg 100 gDM)

total water soluble carbohydrate contents in
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Dry matter yield (£ plot)

20 cm

Leaf
Y=-0,268X+ 1231,1(r=-0,07,NS)
Stem
Y=+0,226X+ 201,1(r=0,44, NS)
Root

Y=+0,0276X+ 726,1(r= 0,04, NS)

Stem

30 em
Leaf
=-0,147 X+ 798,4(r=-0,05, NS)
Stem
Y= -0.0547X+946,2 (r==0.47, NS )
mooﬁ

Y= - 0,151 X+1065.6(r=-0,58, NS)

Stem
Root
Leaf

A A

1 2 3 4

40 cm
rmmm
Y=-0.0305X +832,3 (r=-0,23,NS)
MSE

Y=-0.00748X+657.8(r =0.147,NS).
W,oon
Y=-0.0515%+539,9 (r= 0,46, NS)

Root

tem
Leaf

Total water soluble carbohydrate contents (mg 100§ DM)

Fig 5. Correlation between dry matter yield and total water soluble carbohydrate contents in red

top



Dry matter yield (4 plot)

w

20 cm

Leaf
Y =+0.112X - 383,48(r =0,30,NS)
Stem
Y=-0,025X+ 776,2 (r =—0,18,NS)
Root

Y =+40,0648X + 403,9(r= 0,36,NS)

Leaf

Root
Stem

1 2 3 4

30 cm

Leaf

¥ = +0.000875X +798,03(r=0,003, NS)
Stem

Y = 40,0166 X + 481,2(r=0,05,NS)
Root

Y= +0,163X+71,46 (r=0.64, NS)

40 cm
Leaf
¥=-0.032X+795.9 (r=-0.42,NS)
mﬁma
¥=-0,0179X +825.1 (r=-0.63,NS)
Root

Y =-0,0658X + 9106 (r=-0,78,NS)

f Stem
Leaf

Root

Total water soluble carbohydrate contents (mg~ 1004 DM)

Fig 6. Correlation between dry matter yield and total water soluble carbohydrate contents

top

in red



(1958) %ol B4} —HE = Huol Ao #itdy FEEC oA Faiio(P<0.05).

Bl WA £ER MFHs B S @AS Folx Ak 2t ]
of #4% T.S.C & A% B4l FIFSA ¥+t Sullivan o Sprague %
(1943) o &% LEY= A=z ook
Red top & %2l 20cme} 30cem BEEA RALHESE #indl et EHkEH
me Hygou oy 30em BRE BASTe 24 BEEAAY £ XS KA
22 Uehiodch Eoll ksl wALEY-S Fio EES #EE 3l ( Sullivan 3}
Sprague 1943 ) WEA HAtYH 28 #M=2 B4 L AFto] miEddg=
Donald 9} Black (1958) &1 #i49b+= a2 Xata Ao kK tyol &
dol v Wlol vl A& B FMol v Sl =heb HebAlvix g Davies(1965)
o] @49l Bigo wal RSl Dbtz § White(1973) & Smith(1975)
o HRZ H&T A red top2 FEM HEE ALY KERMA E BRE
do o EEh ¥, red top 9 B ¥ Do mALY ABEMIL 4
By EE el £ MMMES e 1%leb (Y= 0.0648 X + 403.9, r =
0.36 ).

g =wme T.S.CY 487 EMKES KAWCE ERT W, =HE 2
E T.8.C 483 Hwikaidd #iawe s FEM HMMEZ ol T4 A%
t}( P< 0.05). Orchardgrass 9} perennial ryegrass + # & 20 cmol A} #FS] T,
S.Caf ®/inol wet &yt wimsle HAS Bolx Aes, AIRMHMB
o) o} #rEol EHEA AWML AwEH S ol BMHAY e FExHch
o AT N A 1 £%9 MK R kELE KAl il FMol #H3Y T.S.CIFE -
=} e BT BK ERS oo & Ao g 4R



V. REER U KR

tFREE7 8§12 slo e Sevet Eold 4AEHES ETREL EF
Bl 4 #HRESET K FHBKCR ¥ 7 U B HRE LHEKFEA FH
Mol HES B/MeAA EmaAEES BAAH T U KEA ARFTES #R
7] Bl AEE: BER-Z HEOZ MK} old =HE HKES BF ¥ H4EMR
g WA
Jdojzl KEE #AY W #54 = % ( orchardgrass , perennial ryegrass , red
top)h EHER HMS wad & 4AHFWMN EwtERe] =UH AL or-
chardgrass 9} perennial ryegrass ¢ on] X|Efs HE 20cmiEr} EFEHEA &
#EE 7 A vz Sl obgd HRRAKLHERE 20com Bl AIE
uholx A HHE/ v ¥ T ol BR KES R KKLY
487 Ko Fo HMMEE 20mEdAE o felxz A ¥=10.048
X +914.2, r=—+ 0.41 , orchardgrass, stem). wte}b] EASHIS) HES BATS &
WA 73, £EES BXAI 7] RAlAT BES ABES 20m=sto MR =
= BB EmEENEo] HASool & A7 FEmsc



V. x

A A% orchardgrass(Dactylrs glomerata), perennial ryegrass( Lolium
perenne) o} red top(Agrostss alba) 3F Mo 3 AMEr BEEo) %, T LR
of WA RFRERK LS GBSl v X: ™S 78 sld HBM B &8

MRl BERAES RRs7] B 1984E 9 AHE 198549 H71x MMAREE 2

HAR ABESIA BESIAE v 2 KRS EH ey 2o
1. & BEfEe WikE-S orchardgrass 1,449 k9710 a, perennial ryegrass

757 k3,710 a, red top 53] kg 10a §E o 2 orchardgrass o fg&e] 7}2 T gto
it o s BES HEEo &BE =Y ( P <0.01),

2. MEE BFRI RLHUEY KA 20mE7L 30em I 40 emizol] 3
HFEM BKE 713 ghout 0em P40 emflloll = HEHC WE X871 o3l

3. T.S.C &&2 ol 7% ol 4F=e] AU orchardgrass 8} pere—
nnial ryegrass © 3X AEEEHQ BHiEMd Z4E 2 & HAS o red
top & #phns] o,

4. NERfy Bifel & T.S.C &2 A-Wrfdlc & =827} gl &

g Kb 20cmiEol 4 #4 =& RS e o

5. Orchardgrass 9} peremnial ryegrass+ R 20 cmi@o 4ot T,S.C &9
whnell whel WU Eel ®/INctGP L red top 2 EH EROIA HAdHet EE
BRI A #itavo.2 HERQ HMBMEI ol Foi 22| gigte}
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