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Influence of Cutting Temperate Grasses at Different
Height on Carbohydrate Reserves and Productivity

Tae -Gu Kim* and Moon-Chul Kim

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 orchardgrass ( Dactylis glomerata ) ,
perennial ryegrass ( Lolfum perenne ) and red top ( Agrostis alba ), grasses of temperate origin
grown in experimenta] plots at Cheju Natjonal University, from September, 1984 to September,
1985,

The results obtaind were as follows;

1 The dry matter productivity of orchardgrass was 1,4494g/10z, of perennial ryegrass, 15T4¢/ 10q
and of red top, 5314¢/10a. The dry matter yield of orchardgrass was higher than the other
grasses and when compared with the others was statistically highly significant ( P<0.01),

2, The total dry matter yield varied according to plant height at cutting, There were highly
significant differences between grasses 200m and 30 cm or 40cm tall., However, there were no
statistically significant differences between grasses 300 and 40cm in height,

3. 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,

4, Except for a slightly increased total water soluble carbohydrate in all parts of Arasses at
20com tall, there were no differences in carbohydrate content at other heights.

5, The dry matter yield of orchardgrass and perennial ryegrass at 20om rose as the total water
soluble carbohydrate increased but decreased in red top a2t all plant height, Statistically,

there was no significant correlation between total water soluble carbohydrate and dry matter
yield of grasses,
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Toble 1, Chemical soil properties of the expeimental plots

Organic Nitrogen Available E xchangeable (me / 100¢)
pH matter (%) pzc)5
(%) ° (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 13.6 10.0 4.3
Max, 22,1 17,1 13,5 6.8
Min, 7.1 11,5 6.7 2.0

Average
precipitation (am)

Average
humidity (%)

68 63 63 66 62

3.1 5.4 11,6
5.6 8,4 15,9

17.3 20,7 25,9 26,0 22.1
20,8 23.7 29,0 28,5 25,1
0.9 2.4 7,1 135 18,0 22,9 23,4 19,3

52.8 37.9 54,1 87.8 52,1 248.5 165.5 229.3 68,0 793,0 317,5 480.5 153.0

66 66 59 65 72 71 75 73

(BARNEH ARAEER, 1984~1985),
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grass 9} perennial ryegrass fillol gl M3 &
BEiol FEH 72 orchardgrass 7+
ryegrassoll fhall Mg timol A FEsk (Smith,
1975), & RBER DA perennial ryegrass K}
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Table 3, Seasonal distribution of dry matter yield
(k/10a )
Cutting times
Treat ments
1st 2nd 3rd Total
20 om 384 727 584 1,695
Orchard
rehar 30 390 594 344 1,338
grass
40 492 471 351 1,314
20 cm 96 427 268 1
Perennial
30 294 338 132 764
ryegrass
40 299 274 143 716
20 om 75 235 185 495
Red top 30 105 254 146 505
40 235 205 123 563

L.S.D between pasture species :
” plant length i 5% =

5% = 226.5 (main plot )
133.5 ( sub plot)
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Table 4, Total water soluble carbohydrate contents in leaf,

perennial ryegrass 1= %o} Ug@ol e Fifel =
AEERE mmA 7 (&%, 1976),
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2 &80 2 T S.C.(Tbtal water
soluble carbohydrate ) £

& SRR AEe ERe) ZR o2 HArF
T.S$.C GE2 %4.5,65% 3}

Orchardgrass & ZArF] T.5.C. 58 4ol
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HRA= AR &Rk Sullivan®} Sprague
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stem and root of

orchardgrass
(mg /1004 DM)
Treatments Cutting times

Ist 2nd 3rd

20 om 1,782 2,201 1,182

Leaf 30 1,519 2,313 918
40 2,013 1,374 372

20 om 4,958 4,503 3,672

Stem 30 3,372 3,306 2,274
40 3,92 3,879 3,879

20om 1,988 5,032 1,687

Root 30 1,705 1,885 2,242
40 2,302 2,132 2,732
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Toble 5, Total water soluble carbohydrate content in leaf stem and root of

perennial ryegrass
(mg/100¢ DM
N Cutting times

Treatments et P 3ra
20 cm 1,394 1,392 1,064

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

20 om 6,600 2,511 1,230

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

20 om 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 )
Cutting times
Treatments

Ist 2nd 3rd

20 om 1,414 1,714 5,410

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

20 om 7,305 5,494 9,998

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

20 om 3,332 3,235 5,239

Root 30 2,723 3,506 4,053
40 3,340 2,221 3,310
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Fig.1. Chonge of total water soluble corbohydrate contents on the cutting height

and cutting interval of the leaf



Bl Lk

AR B el o & ek RkeY S8 fEdd a3 R

Total water soluble carbohydra:e
contents (%, 100mg DM)

Total water soluble carbohydrate
contents (% 100myDM)

10 20 cm 30 cm 40 cm
i / —— Orchardgrass
9 , <-=--..- Perennial ryegrass
—m ~-— Red top
ol / N /
7+ \ ‘/ . '/
oS
6 r “\\ \\V‘/ \\\/4/ \‘ \\\‘ '/
1oy \ K
4 F \‘ .__\\./.___\*_
\ — '
3 L \ \ .
\N
2 - s [ it -\\\
Mo S
1
Ist 2nd 3rd Ist 2nd 3rd Ist 2nd 3rd

Fig,2, Change of total water

Cutting interval

soluble carbohydrate contents on the cutting height

and cutting interval of the stem

20 cm 30 cm 40 cm
6 ——— Orchardgrass
------ — Perennial ryegrass
s | — - — Red top
4% ‘/ s \‘
e A
4 Ay
’ \
3r // ’(\ \ ,/
7
Y AR}
vooN
2| . 3
\\‘\-~.
1} '
Ist 2nd 3rd Ist 2nd 3rd Ist 2nd 3rd
Cutting interval
Fig.3. Change of total water soluble carbohydrate contents on the cutting height

and cutting interval of the root



8 HERE

= 5 ®EY TSCEEY 1~4% Hiflz T #
Bt glo] EARM 4o XREc AR B
B %ol Ak a White (1973 2] #&s —¥K=
et

Red top 2 30mES @sbalz 3 K AFoIA T.
s.Ccagol 5 23 MmE 2olm AUyl A
o red topol Bl BEH, W &3 wE
Bl el BRI m & oo

o2 T.S.CERY red top-5 BAslzs Al
RS-t ETdE wel Mps Helz lon £
o AebE ch2A 1k AEEES] S8l wdm 3
& AEEE = ol A9 o] M WP EES
Holm UUeh KE red topd 2K AIEEEAA
£ BE 2 AR LT @83 #nE Hojdst
0om BT BAStTE 3K MEEels  Eoll At
ol ZMT BmME Bt

ERM £RE s 124 TS.CEHEEZ
~ 8%z #Mbigel AA viehdaz leh

olobrro. RS Erjz ¥ o 9 TS.C A&
o g Y EEM ERS BT 1~2 XK &HH

o] o4 Rl 3k A|EEfHBe]l o5 T.S.C M
b 289 oF & o], Colby%(1966) % &
(1984) 9 #&ESH FEHMQ T.S.CER  Blkol A
SR Mo shis R FEE 2 A

Holl $3) IHEEFAS T.S.CERS ol W
9 &8 #tols MRS BRL Holm AUAdr)

Orchardgrass of 4] == 202 Bstsln AERE
Bl #79 ol @Bd #mE Holz A= K
@, perennial ryegrss = & B 257l 3K A
ol 245 BAEES Holw A+

Red top 2 ol ol Aot mpalzbzl2 3Kk A
Hggoll @nE Heoly #Eoluh fKol Mo} 72 &M
3 @k Holx dm YAst

ez o T.S.CARS FME RN R
2 OAEREE R et —Htk e S 2olR ¢
2 9ol Re] T.s.C: HE F4E B oA
mo g (sl u= Ao #HEsd, R §F
" T.S.Ci WEY F4o GRS A gedadt
Sullivan 3} Sprague ( 1943)2] #4 7212 HE)S

Holz A=t

LS

28 7F

= o L = Leaf

o386 =

® S S = Stem

rEoRAl R = Root

2@y

o &

[T -

& 3

biilie] -

502

2o

55k

= = L S R L S R L S R
Orchardgrass Perennial ryegrass Red top

Fig.4, Total water soluble carbohydrate contents in leaf —stem, and root of
orchardgrass, perennial ryegrass and red top

23 40l 4 B whsh o] WER T.S.CEHE
pAi= %ol wotm B, EMEoZ HPs I A

BEYZS red topo] fEEMERTT 747 wol &
Fstz Qolon #al Kol 4o F/ S orchard-

grass 5 100 ©Z g4-% | red top & 211%, per-
ennial ryegrass i= 1199% 2.4 &Effio] det &
£Z B 55 dd,

HE BES 83 T.5.cY R £



It Sy REe] UHERE Joo) w2

My A BEST LEH sk Bk 9

Wi, B oD s dd T.S.Cx
WEARE 4 % FIBE o g Sullivan 3}
Sprague (1943) o] M55 +ZZ % o), Kol A

EHol T.S5.Cob chekebes S MES] A4S B
ol ##o) T.S.Coh FHSIS Aoz HES +
A

T.S. C9¥ ®iEe] gHiohs 7212 WRE A 9l
ol Bl MES %%ﬁfﬁ??}}ﬂ B = Bk

EWM T.5.C Rl Kobed FHHL AL
slo] 2t WE 4ol FES BEEES 7o

S e olal A 5]1;]-*7 May ( 1960 )&= #l%38}
o, EMAS T.S.CERY %/)7 Hipol 24 &
e e/ ‘;\“\—}’" #rz A

A B il oh2 BBl & T.5.C ‘3‘59] o
{t 3= orchardgrass @} perennial ryegrass 2| F#
A ER (B8} EfTE o SRl 2% gl %Y
TS.CERL MP T Holxw ek olhHe #
R Cy k&K QBF 2= 4578 HE: S
ol 4 HAfUR &o) Hins]lol MMM WKW 8
7} elolAlAl = 5 (Smith, 1975), L3}, fEMpEs 2l
e s T.5.C Wi RS F( Wein-
mann, 1961 ) o 2 & + U+t

Orchardgrass & perennial ryegrass & T.S.C
£89] Mst Biel vl A FEl B2 W
Yraol ®3 RBIEMT IFERAK{b¥ol mWE~)
oralyl B2 dadet 22y red wpo] fi
Bl T.S.CERel Fx I 42 a8
A7t Qe AL red topol MR Ko 24
A = #o] RE HEW Hol maAEReiA R
#Aby @R FE webc] ERE HESA T &
L #Rl K LRMKSEIEC) ME= GEEE
el 4Hol aTfEstd ALY FEEe Sobdd
Aoz WA

el Bl FMER, ESR T.S.C &8 ¥t
7b of - ek rebukl! 210 ol SFsl I
WEE BRI AR AR HE FEER o
=urh= Sullivan &} Sprague %(1943 )] #4/]) 5]
wkal 5] 5 lch  Baker 28 Garwood { 1961 )= or-

chardgrass ] AjEge! 4] #TFE2 T.S.CEE %

g kvl Ackn sl & Bl A AERE F Rl
o T.S.CHRol REUIG Bdi= At F4 o
B3 AW AB e mTFH KAKkHel A4
2 oy w02 HEHch

4. HE2| T SCEEI} &Y KR

ool 1AM MR

W ERpy ERol =2 HES e T.S.CEHET}
Zylemel Addds 29 4.5,63 2o

Orchardgrass @] #S HE 20omo 4 WER B
KitHE ol ozl Lpikiel Bms=det 30
m3t 40om FR A= B BHEE Bgod
¥ A ER W0emEol 4t WKLY S8 =5
5 ﬁ%ﬂkifﬂ st glol 20om@EEol 4= T

SR EHKER = E2 HIWRGT 2E

Hdet ( Y=0,048X+914.2, r=0.41). Wein-
man ( 1948 )2 AJH# WAKIEH (T.AC)e) o7
B o, BRR HEZA AREE ARYE BKE
o BES xS £EES B EEI HHE (Word
o} Blaser, 1961) ol2bz s} ot AR 45 Rl
A BER 20omBES] gl gl Yol WAKLHER
Himoll we} 4 #EBol sl ek o) ok P&
HRE 0mEr) S Hal WEHEAN THE
o] HFJetd = (Alexander 8 McCloud, 1962),
0emt 40 0m BRol 4 FHRE THSS 4
Efol {ETd o2 HEEs=Th

Bel gl BERE 200mo} 30cmol 4 RAK{LY
&8 el HHEte £HicR e Hpiladsa d0om
HREJ A= Bmstd T.S.Col &ikge #HHE M
e BEsS A okakth  Ehara %( 1966 )-2 Bahia-
grass o] o] B4 HsERK{kdo) TR
#iof rolthy 39 ovt Sullivan 3} Sprague %
(1943) & AllFeik Bl FIMEA dedn dld
* RBAERA 23S Beln qlcl

Perennial ryegrass o] 8, #2 n1= M
o ErEB Kby S8 wHlcRa s ]9 8
Fo Vbl s, & 30 BES RSl A
b Eiel tFEsled g Bmslm
orchardgrass 2] 489 HlLlslolel olob2 &
Ry FERALY S8 Bmel ohel A #EHo)



xRN

10

sspJBpioyds0 Ul SIUBIUOD 8J0ipAy0qIod 6|qnjOs Jejom |DJO} puo plelA Jsyow AIp ueemjeq uO||D|BIIOT ‘g By

(NG 3 001 /3w }sjuajuod 3jeIpAyoqted 3[qnjos Jajem [BIO0]

14 £ z 1

il
Ew.o_h\\ ~—— ]

100y

(SN‘68°0 =1)9°v9L+X L0°0+= A

100y
(SN*€9°0—=4)85°C821+X 92070~ = X
ws3g

(EL70-=5) "SI+ PT0- =4
jea]

wo OF

4 € 4 I

M Y

FeaT—_300%

uLIg

7

(SN‘29°0-=1)0" 1s8THX €LV °0~ = X

3004

(SN‘#S'0- =)z gop+X S61°0-= 1
uRls

(SN'1¥°0—-=1) 2 2ETTHXBLL 0~ =3
« JeaT]

w OF

waig

jed]

(SN‘0L°0— =12 6.91+X1810-=4
100y
(SN*17°0+=D2"VI6+X gr’0-+=4
wajls
( SN'6€°04+=102"€954X 6££°0+=A
. jeo

ws (¢

—t

~
(101d/8) pIat4 Jajjew Aig

o«



1n

sk HE

151
1

Brak KL St £l A3

=2
=

LA RKES AR R o2

waj

100y

(SN '9%°0 =1)6°6£54+XS150"0+=A

j00y

(SN ‘21°0 = )8"L99-+X8V000+=X
w1l

(SN‘£2°0~=1)£"ZE8 -+ X5080 " 0-=A
jea’t

w 0Y

14 € 4 1

T Y Y

(SN *85°0-=1)9"6901+X TS1°0 — =X

1009

(SN ‘v 0~=1) 2°9p6+XL¥50°0~ =X
) wayg

(SN ‘S0°0—=d)p g6z +X LV1°0- =X
jeaT

w O

$50J60A. |DluusJed Ul S}uBjUOD BIDIPAYOGIDD ©[qQN|OS JEiOMm |D40} pUD pletA Jejow AJp ueemieq uolio|etod T 9By

(NG £001 2uw) SjuUajuod 93eIpAloOqLIed I[qN|OS Jajem [BIOL

walg

(SN *%0°0 =1)1°922 +X920°0+=X

1003
(SN ‘%0 =1)1°102 +X92C0+=4
wa1E
(SN'20°0~-=D1"1£21 + X8 0~ =%
jea’]

w (¢

[3\]

o~
(301d /g) plsif 13313BW A1

— p3—



12

doi peJ u|

$IUOIUOD BIDIPAYOQIDD B|QN|Os JeiDm [DIO} PUD PlotA Jojjow AJp ueemieq uoliojesiod) "L 614

QZD %Sa\gu $1U93l0d 2ajeipiyoqled 2[gn[os JIalem [elOL

(SN*8.°0—=1) 97016 + X8590 0~=A

100y
(SN*€9'0-=4) 1°528 + X6£10°0-=X
waig
(SN'2¥'0-=1) 6°96L +X2E070-=4
jeaT

w3 O

(SN ‘$970=X) 9% 1,+XE91°0+ =A
100y

(SN‘50°0=4)2"18% + X9910°0+ = X

. we1§

(SN *€00°0=1)£0"86L+ X $£8000°0+ = &
jeat

w0

4 £ 4 I

- r T r

wa1g
100y

jeeTl

(SN*9£°0 =1)6°€or +X8¥90°0+= X

300y
(SN*81°0—= 1) 2°9LL +X520°0-= %
ws1§
(SN*0E"0= 1)89"€8E = X2I10+=%
Jear]

u> 02

—

(]
(101d /F) piat4d 1a3jeWl A1Q

3¢}



R EL] AR R R b B ROK(EY AR AR B9 Bk 13

‘zolZthe Donald 9} Black (1958 ) %29 @49}
—H= = EHaeld ot HEte) HEEE oA Fa
At (P<0.05),

el Rkt Bt Mihe T 2o
Eas Bolxm ek z2eid, Rel &%9 T.s.
C+ Atk B4ol FIFs A oksche Sullivan 2}
Sprague %(1943) o] #% R4 HAKAz U
A

Red top = #2] 20om9} 30om BERolA RK(L
YERE Bl ool EHKE BmE Egdoy %
ol A 30em RS BASZ 24 BEAY 4
EREZ B A%T Jdebi et ol BFEE ®K
b9 Aol EESH GES sk (Sullivan 7}
Sprague, 1943), MERN KLY SEO #Bmz F
% ¥ ffEtEo] #iEEl b= Donald 9 Black(1958)
o] @&ol = FEEA Ralm Ao BRHEKIL
Yol Baoldt ol o)A = BB Bl
fol wel Felxlcts §) Davieson(1965)9 $#i&
o} FEfgell e} KKtz 2ol ek & Smith
(1975) 2] #5RE HEY 9 red top S ®WEH K
B2 RKEHa Bl o2 SRS de Aoz
RS 3HH, red top 9] 82 Fa} =] BWK
tHER HWm-b £EE Bl Eo] EMMEGS
vYeblz delel (Y=0.0648X + 403.9, r=0.36),

A=l =% T.5.Co SEI EHKES &
e s ERI o, =8 L5 T.S.CARETY &
Pk Bl Hitho A& HEEMESL o13oiA|
2} ¢kokeh ( P<0.05). Orchardgrass & peren-
nial ryegrass — HE 20omo| 4 %2 T.S.CEE
Winell wiel @ EEl /M= HAS Bo)x g
deoo, AERMEe] ol #Eol HER XM
7t &EAAY Ao Besd z2u, K AR
1 EXRS REoR kFg HEQ HtREME W
T.S.CEE M=t MFks @@ HRE= oo} o
Ao R gz}

Z =B

EH% BEF BER 93 Q= $eldet H

ol 4 &#EMS] EFHKES BF el BEEs=
BES] FHisiRor ¥ 5 9 B HR: 4h
W BES] G BEST BRMMEAA BEmdans
wBAAA F e BEY ARFBS #7) 8s
of ey ERS o2 RWE ol oz
BES] BH P m4RES Bxadst

ol RE AT o B =EME ( orchard-
grass, perennial ryegrass, red top )t HESE
HE2- mast & £ HFHN EHhtERe]l =AU
712 orchardgrass & perennial ryegrss g om Al
Bl B 200w @7l EREERS 42 BEZ 1A
A wkz Al of e FRRKEHET 200m
BRA A AREY = wold @] PR 8 F
Halgcl oA P 2 HR HE FHERKLEy &
B Ml Eo AR 0mEd e ol F
o]z 7 2lgdel (Y=0.048X+914.2, r=+0, 41,
ubebA] B BES
BAG @A 2, dEtS BAA7 0 Bllde
WEY AE ol 5 20w 3led AR e AK
Al BmERS kol BAS ook & Ao 2 MK
et

orchardgrass, stem).

wm H

& AW orchardgrass (Dactylis glomerata),
perennial ryegrass { Lolium perenne) 2}t red top
(Agrostis alba) 3 BfE] Bah AIHsy B Ro]
¥ Y RO MO RFERALD SRML o
AE BB RAst LHFRKES] S8R TE
HEe RSyl R 1984F 9R Y 1985 F 9
A7 MM KR BRXR ARESN A XSl
T w2 RS Bt og 2

1. & Bfo &EWikE2 orchardgrass 14494/
10z, perennial ryegrass 757 kg/ 102, red top 531
kg/ 102 MESZ orchardgrass 2] WEol 713 &9
oo Hito R BES H&Ettol BE=AL (P
0.01).

2. AERes BES 8 EHKES] HEol A 200m
7l 30cm 9 40om@Ee] Hal HEHyO! HIKE 7}
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Agrovt 30m R 400w ol = HEMRQ) ME =
=7 sl

3. TS.CARES ol 713 gol aFs o
9lx orchardgrass 9 perennial ryegrass © 3%k
AEEE ) BBl 245 1 §Bol RAEHAL
Y red top & S ek

4. WEE: BERo o2 TSCHEY [
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