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ABSTRACT

A study was carried out to compare two varieties of tall
fescue(Festuca arundinacea Schr.) : Fawn(endophyte infection)
and Roa(endophyte-free). The study examined plant height,
botanical composition, dry matter yield of mixed pasture and
daily weight gain of Holstein cattle. Each cow’s initial body
weight was about 110kg. The cattle grazed on the mixed
pasture of tall fescue species and orchardgrass(Dactylis
glomerata L.), perennial ryegrass(Lolium perenne L.) and white
clover(Trifolium repens L.) from March 22, 1997 to September
21, 1997. The number of grazing animals was 4.3/paddock(50m
x50m) and was adjusted according to the condition of pasture.

Dry matter yields determined on ungrazed pasture(7-time
harvests) were 1,690+t407kg/ha and 1,128t238kg/ha on pastures
consisting of Fawn and Roa, respectively. This difference was
significant(P<0.01). There were 17.71+#1.27cm and 12.83+0.90cm
in average plant lengths of Fawn and Roa(P<0.01),
respectively. The botanical composition of tall fescue and
orchardgrass in the mixture treatment included in the Fawn
variety were shown in 34.2 and 3.8%, comparing Roa with 17.1
and 9.6%, on the 21th of September, 1997, respectively. Tall
fescue Roa represented a higher botanical composition than
orchardgrass (a main species on Cheju ). NDF content of Fawn

was slightly higher than that of Roa, whereas crude protein



content was opposite.

Daily weight gains of animals grazing on Fawn and Roa
paddocks were 0.668kg and 1.258kg, respectively, showing a
significant difference (P<0.01) between the two varieties.

From these results, we may conclude that Roa variety is
nutritionally better, but is less adaptable to high temperature
climate than Fawn. However, Roa variety is still better than

orchardgrass in high temperature conditions.
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SElvhel BbmRTS SEWAA 9 23%°] EHSHAIRE HhE 2T ¢ de
WAL 66% (3,456,169ha)5 AHAstal AvH(EEEA, 1982). i E 7Hd
sho] SR $159 KEEFVES i T fHVER d8se AR

=l
Hi7F 2 ERdo ) dA #AEE L e BT 62,648ha® FHERL 7HeH A 9
1.8%8 el Qt¥ = ww| gk AejolH, EHERES Hipel W3 VeFEE A&
ok oleb Tl R GrIAol e HA Al MADE ket o] &l oigh
gAY} AL v5e AAololA AKHE AL 7Hd 718 849l ®
of gk #alo]l Aol =9 BIEER A5 MEEHE & F el glvh
olel gk Al oA BB AR 7t FeH L, v 5 % A Ase
= i 2 fEHEY 01§ 9 Badel sHEA oH, 57t TIE FEH o&
W oA ko AeEa o 2y fejuetel A AuiE L =
HES B iR Kol 7] wiitell LA MR T o] stol A&
A S ASH KiRo® <18 orchardgrass®t ladino clover’} 4l ffEQ
RIS 248t 4~5d0e] AUW tall fescuett FHz7F B Hh= WS}
il Sl
o]0l tall fescue’l EEIE = ¥U21LS endophyte EHE MfES o] &317]
g = Atk vt fhel] o] & ¥ = tall fescue FF2 FE FawnolH
o] =& endophyted] Y q EZo|t}.
Z < tall fescue®] endophytedl] 33t 787} ®eo] o]Fojx om (Latch,
1994; Rice, 1990; West et al, 1988) tall fescue W alkaroid &&ES
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Acromonium endophyted] & o] x| o]H AHES HHI 3 i
of tfg EMEolY WiEm:  sol Astthil Latch(1994)7F R skt

Clay(1993) ° ¢Jsl¥ endophytes %ol A:frjio]l =i 5o LAty i)



(Clay, 1990)°] =tttz 3}om, tall fescued endophyte(+E) ¢} endophyte
free(-E) F7FA] #FFel digt tiller A£FS FAFeE wpo] ofstd i 39 F
endophyte % &©°] endophyte free % XU B{EX 40%, 4piw 40%, 7EE
% 50% ol =tk g H AgelA E+ AEol E- =R G iR
o] W= (Clay, 1987) fiif/EpE % W5rthil Rice 5(1990)0] X i1a}Sitt.

Hl o] of 2 =] el tall fescue hnffibbizalbas & vliol &b (Edwards et al,
1994), Prairie A 9ol = Fawn®ZF9 43 FHlgEo] Ky 31 #¥FHT E3o
1} Mississippi @ Raymond Fol A+ endophyte Hed fEdyo] ye <td 2
Erh 7hgol gk gpiiel 23 (Elmi et al, 1989)& High np 9t}

I3y tall fescue? endophyte #F2 FK&olA fescue foot, Bovine fat
necrosis % fescue toxicosis & WS FOo7A & F Ae AR dHA 2
t}H(Schmidt and Osborn, 1993). fescue toxicosisE peramine, lolitrem, paxilline,
loline alkaloids % ergopeptine alkaloids &9 ¢l&] %7 % t}(Rowan, 1993). ©]
d ARl itk Kol A=Y {EE(Osborn, 1988), ¥ (Hoveland et al.,
1984), 4517 (Dansilson, 1986), #JE JJ(Dansilson, 1986) 12|31 /Eff%Kol] 7}

A daS wHvhal Latch(1994)7}F X 318} 91 o},

00{

2 M=Z HFFfi¥ endophyte free %3¢l Roa tall fescue + endophyte ¥+
TR WoEpErE RO EkfEol wukal skitk (Brock et al, 1982). @4 A
5(1996)2 AFA DA FhiEk & 1~2d %9  endophyte®E£<2 Fawn¥}
endophyte freess 3 Roa FFoll # A pE Bl xFol7) globa )it

et FHA A A AE endophyte JEH:a}t FEEY tall fescue #&
P B E S VA= &3 E ¥t Ao A endophyte FEREYFES] WG 0]
=0k, o] fokimE WokeS ©](1995)7F skt 1Ev ©](1995) =
ThEAZS T FE] AFeolzh ldvkar skl AlFA ol A tall fescue

o] ARl =83 =7FE Aol A tall fescue &Y} JEREYLRR kol Wl w
H

B AlgE mifndik & 5do] A E o] tall fescue W&ol &=7FH 1997d 3¢
FE 9Y7-A LML ke ol AlE Mol BEHGAERS HAIStY F7HA
tall fescue fmffi Fawn (EY4fE)Z Roa (FERCY«FR)] ek Brsdpert 2 K&
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1. #Be] g2 tall fescue A 2] Btk

Souvegl F4EEES Monsoon REME oJEHe uolu ALHL UXF
Aok A2 wFoll Hfh 2 KR Fih fHe] stk 30 Flk gt Bow
EEIY BAE BY, 4 A FEHoR 899 7Lo] s =a 199 )
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Tall fescuex HfHo] fippow F=2 JLxY 5% Canada=E Mexicoi
of AAA Kol iR W2 WAool AujEa Utk o] M= AlAY w2
AGell A REgEHS A% Gz Aufso]l o, Epdl= 1850l =<
¥ o] (Siegel et al, 1985) 1950t o] % H&£3| BFs7] A&atlon, K&
fiptzs 8 Uy 54 2 ES BHERORE 2ola . 19406 Zol A
2 FFog 5249 Kentucky 312 1 % o] AujEo] gow o= o]
Qo = thFst FFE°] ®el Atk(Bacon and Siegel, 1988).

Tall fescuee Azto] 2 i, dFot & gy G W9 @#@ENS 7}
A3 Qi mgh, ey A o] JhEe] & Avar, oW, 2K, Bt 2 4Tt
g fiEel = & Aduh wx2 FE OEET RJEEHEAA ey e et
o M= Wiy Feoll A AwiE i dth(Hoveland et al., 1984).

Tall fescue: ZFEstal KNEI Ffk, Tz FHER = Adeaz o=
oje]o] F2 uteto| A o] fEiol o
=oF falot oAM= HREI #EH He® o] &3t UtH(Stuedemann and

3 Balo] Zx, Eepas JdR - TFE A
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Hoveland, 1988).

2. Tall fescue®] endophyte

riel f%ie]l endophytex Clavicipitaccea®] Balansiae S ® EH W, o]
% ol Balansiopsis, Atkinsonella, Myriogenospora, Balansiai®} Epichloe/# ]
2t Morgan—Jones®}t Gams(1982)= Acremonium/@ol A Albo-lanosaflE
o311, tall fescue/Bol A LA %= endophyte= o] 7] <3k},

Endophyte= A&EA oA A& a/stAY HAstH A A3t Fungus
o £3t= Ao = endophyte fungit= tall fescue =+ perennial ryegrass®] fi
T pEEXO A WA E vk (Kearns, 1986). Endophyte fungi® Acremonium
Seet, Alro-lanosa A A}ell &3l MRS ZA M T KFolu Eaafhol
EgeE 7] 4 B alkaloidE At Aoz deA

vl=rell 41,4009 hafl tall fescue ¥4 5 endophytecl 3/4°] < o]
fre MEgyiel 7] witel, ml ol A= 15fHES] tHE fescue ffio] EHLE]
Aot RuEQEY, Festuca B HIES Fepk b AfpiEpe] A glo] =
#o] endophyteel ]3] J&yed = At (Bacon et al, 1986)3L 3T},

Endophyted] E&Y:¥ tall fescue HERYH tall fescueol| W&l A &9

PEmfe, TERG R MoK, st iR s ot pEElor SokskaL, kg

1987). T3+ endophyteol] Bi#:E tall fescuer FEms WAt #WkS A
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K& AErE SAdAE 2A B2t (Bush and Burrus, 1988). 181}
g4 TR EAS & ol &t L Jrlel LIERA(E MYy PR
e & =%o] E Aolth(Bacon and Siegel, 1988). Tall fescue:= H] = Hl
HE e a2y mR 5 WoEe F48 w2 gAnt ol Bk %
o ApENES ERStth Kol B A S MU, wit R fEo] e
endophytes} ##o] lomw = Sol= Epichloe typhinaZ <&z oy 2

Acremonium coenophialum®.2 ¥Y3 % th(Hoveland et al, 1984). 19773 tall
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syndrome¥} ¥ o] Atz ¥ H oM, fescue foot = AFo] At H Y
Ak T3 BRE EYE tall fescue: ergot alkaloidE -3ta vl Tall
fescue® endophyteo] 2o]& A4t%l 23F peptide alkaloid:E ergovaline©] ™,
bl digt g gde] THEHA = Zdth(Bacon et al, 1986). 7159
summer syndrome< 7t o] &2 7h& Alold WA= Ao R JERS AA
2 KE, wE g, doe 139, AAA, iR Asd Dol #uEM s
M &S A 2 S Zevh E=I iR 2 kR T ORE EENE
2"t (Hoveland et al, 1983). Fescue foote] JEk-E& th7) AEol wAss,
ol wal AAE B dmol WA Iy 7ok mge] #go g ojolxitt
(Hemken, 1983). Tall fescue®| #itke oJEdd HHUWHY F/7HRUE =&
o 2E¢ #Ho] dvtil 3t thH(Hemken et al, 1984).
Alkaloid F+& 9HEE 793 89 F7tstal As FoEH=E
W7 o =R A K#E 712 perloline®} ergovaline < 714
thH(Hemken et al, 1984; Rottinghaus et al, 1991). &3t 7}&S 713 A4
Faet #AAUE  alkaloide] Fw& =77t s tHCrawford et dl,

1989).

THLERE oEd @RllE <Yl U tall fescueZt $EEE = ol & &l
of Z& Bxk ofyel 2 alkaloid 3% wiitel #ghfiko]l "olx A 7hFo] |
A %7] wWjEow Holw w3l tall fescue Woll alkaloid $F%-& Acremonium
endophytecl] ©]s] 750 T2 el gk EiE)
olyf JEHak ol Astttar s th(Latch, 1994). Clay(1993)e <] 3std
endophyte #3&°| /Efrje] Fa /Feol A, el v sglow,

tall fescue® endophyte(+E)¢} endophyte(-E) F7FA EZo] 3t tiller S-S
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SRS RN LR KA ikl tiEk kel A7a, SR o
Agd ®Wolg AHER Fol Fristel MR maitS ZA "o
(Arachevaleta et al, 1989; Hoveland et al., 1989).

1 9]o] Siegel 5(1984)%} Read®} Camp(1986)= # A= tall fescue’t # <
B2 2 tall fescueE U #EAyiEpEc]  oFgF @Wrhkal gl oy Bush$
Burrus(1988)= =L zkol7}F Zthal splom, /pdEika} el gigo] fgHow &
b AL, BED, MoEe] Bl AR okdriel AX T A HDe
Battista et al, 1990a; Hill et al, 1990; Hill et al, 1991). T3+ o RH&IL}t E
# S "ol = endophyted #Hd¥ RARH S A5 7154 Hojmg Uft
Woig e el = o =gk Rl allelopathy 9 3Fs T WRHCR
of HaleE #HaAVeE AdE HAgH st tHLuu et al, 1982

Sutherland and Hoglund, 1989).

4. Endophyte’} &4 e WX &= 2
Endophyted] #Z A% tall fescue HHiol 7H5S HAAIZIH BUE, MR 2 /R
3L 4pER T 7HE9 ARl AstE ol Eglskth(Jacobson et al, 1970;
Schmidt et al, 1982; Read and Camp, 1986). 121}, dv+& o 7 W&, Mt
#%¥), NDF, ADF % IVDMD #-& #& 9] ik ffifi+ endophyte WY: Hlfol
uzt & Zol7l UA Fol(Bush and Burrus, 1988; Fiorito et al, 1991;
Hoveland et al, 1980b; Howard et al, 1992; Jackson et al, 1984a) tall fescue
E AT Tt ALY Fae FE OB EHusd SR AR A st
&2l Ao g HuxE UrH(Peters et al, 1992; Strahan et al, 1987).
Arachevaleta 5(1989)%} Stuedemann<} Hoveland(1988)% 7<% tall fescue
= s AAtste] ghsctels= & Aol glANh Weeh e W KB EE
BHATE Y s FaAva it EaEe dae S wiEd
A RS AT MRS A A It (Hemken, 1983). Fescue k&
7Hdo =z Q3 ergopeptide alkaloid®] A3 A Jo™(Belesky et al,
S AEY GFA Eox= Tl A B A il(Hemken, 1983), Hemken

5(1981)% fescue #iMkS THEE7E 30C o)AY w o2 Alsixcta sk¢ch



ek gy tall fescue FHbol A BbE K& fEHEIRAE(Bond et al, 1984)¢k
J% T(Steen et al, 1979b; Hoveland et al, 1983)7} & #alo] x| a1 FEW (Jacobson
et al, 1970; Hemken et al, 1981; Jackson et al, 1984b)o] 53l 9ol A
H= el ofsteva itk v A9 BEE M= s A &
AH Z zpol= AN ko] HREMOR 7H59 BAH EFFE W
siatar Kyttt gAtel olel%S Aevha st th(Fiorito et al, 1991).
Jackson 5 (1984b)% tall fescue mitkel 2d 752 & S5F°] asta %
RAER S Bltkar sfgth. ek 7 H fescues A3 st
Fasted 53 oA A Fe& At Balst i th(Hurley et al, 1981).
o] flox JEYwl WS N &S mAglHE, o1l 7FA hormone it
s ELERS] Mt 5 B B 827 ot B sk th(Hemken et al,
1984; Schillo et al., 1988).

7}=9] F5o| wel endophyte &%l MIEFEE 7 ©F&d Strahan 5 (1987)
& Aaol dolM = 81%9] EHwkiEol T & T2 ANE FEFo]l gl B
B 20%7F EHRE Ol T fREe] WA AIAEHAT ETE EAE /it
stk 53] WEAst 2ol A tall fescuell endophyte 74912 W7t Athal 3+
H(McCann et al., 1992).

¢

rlo

=)

prolactin® 747}



M. #kt 5 U5k
. SR AT 2 IR

B Ao FdE Fhe N ke SEE olAlE HW RUbREY

NAM A A F 5EAQ 1997d 39 22U 5B 9€ 2197kA THER

B (BALARE A5 110 kg @) S o] &3t Zx9

"
of metd WEFFE A8kl A s AsHA WAz
W %7191 39 229 %H 79 54/ = kS AAEE ol % 79 21
AHH 949 21d7HA = iR e = skt

L ABE . TR
s WAL 50mx50mE 23 8 3utE-o 2 X 2500m?e] 2 2.% )

- BN
2 &2 Table 13 3t

Table 1. Mixture treated by the different varieties of tall fescue

Treatment Pasture species and seeding amounts mixed

Fawn tall fescue(10kg/ha) + Orchardgrass(20kg/ha)+

T1
Perennial Ryegrass(5kg/ha) + Ladino clover(lkg/ha)

Roa tall fescue(10kg/ha) + Orchardgrass(20kg/ha)+

T2
Perennial ryegrass(bkg/ha) + Ladino clover(lkg/ha)
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© Aol FdE 7bEetel ®ERE(Table 2)= AFE=sd7Isde] AR
Table 264 H= uvkep 2ol JIAY S HMRHNS TEg 2 27 gle
W, BEH RS 999.4mm=E P 1,423mmell Bl ste] 424.3mm7b Aol Rk 7T

eSS BT

Table 2. Climatic conditions in Cheju during the experimental period

Normal yearl) 1997
Month Mean temp. Rainfall Sunlicht Mean temp. Rainfall Sunlight
(C) (mm) (hr) (C) (mm) (hr)
1 52 62.2 74.8 52 23.6 76.8
2 5.6 69.8 99.4 6.8 26.6 1145
3 8.5 68.3 171.0 10.2 72.1 179.1
4 13.3 8.2 189:6 14.3 170.8 199.4
5 172 38.8 215.8 19.0 74.6 229.0
6 20.9 183.7 185.6 22.9 79.2 213.3
7 25.6 230.2 209.3 26.8 108.2 203.8
8 26.6 241.3 224.3 26.8 161.3 161.2
9 22.7 179.4 172.8 23.0 44.8 182.0
10 177 74.2 179.1 18.3 4.5 198.4
11 12.4 79.0 128.0 14.3 157.7 90.3
12 7.6 49.6 85.9 9.3 76.0 62.3
Total 183.3 14237 1,935.6 196.9 999.4 1,910.1
Mean 154 62.2 74.8 164 23.6 76.8

b averaged from 1961 to 1990.
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1) LigEsbr

 AFe] e 2o LS AFo]l FHY] Hol MAHOE 574 A
A T ARE Hste] wENETAH A8 ot (pH, OM, %k, H
s, e K, Mg, Ca, Na) 274 gt}

2) Wowe] sl SRR RE R
Moo eyl 7 2709 Cage(50cmx50cm)E A Asko] 171

T Cage W9 HxZE AJHsle] 100gS F 3ol 80°C Dry ovendll Al 7 ZA]#A
Skt

WS Al o] WEAR s Koot ol &
MOk 100gS w2 FHehe] fiffiy= 5F3kal, dry oven©l

47 Y

REA R R 2
M AEAA wRs ol MEMBERE Adts v

E\E\l

3) el HERA
Pge]l TS grass meter=
st Hirst A5 5 o] &3t}

5

o] g-3ke] i HelwmE G SukESke] Wi K

W 207 A9 HEE A

FEhsto] Az AIZ WERHE Kiigest

o] micro Kjedahl& ©]&3lo] 43121 (AOAC, 1984) H] A" (Weatherburn,

1967)° o3t E=FEKE 2%  ADF¢ NDF& =S Goering

Van Soest(1970)H <l ¢3slo] M2 Yoshida 5(1983)¢] Wio o3t F=

st P& v 0 2 U/V SpectrophotometerE ©] €3t K, Ca 5& Automic

Absorption Spectrophotometer@® = 74 3} ¢ th(Perkin-Elmer Corperation, 1982).

5) R ol PE A
BB AEe AFE FUKE o 8ste] WY

[e]

13] =Abstdtt.



V. fik 2 H%

1. Bl b L] (LB Febk

A7 Bkl Bk (LAY Fitk BMbE AW R 98 KR iR, o)
= g 1€ 2 AY 197 S0 Yol LEEREE, AR 2 @ik
Brol 2 & ZAath ety 54 ws s B8 vlo] o s W (Table 3) +
TR = AE AR pH 5340y Al@+d $<l pH 591, 6.01% “&53to]

T2 A5 AFE pH 6.07HA dsstdtiEzA Ede HSRE SH7IE,

=

WELRY, (LY, B oo R e STXAA Hxe ASE A,
TFEHSE Eo Fo Y FEFe AE A 1669%0014 AldAIE 19 F<l
= &2 ¥Hs gldle, LRk g Ald A12FA 10.93ppmoE

A 271 Bilks Wol A8 3te Hx7F Aeprloe wig e ol

o AE AlE 1d F4ll 29.80, 28.84ppm 74l F 7= )t}

Table 3. Chemical properties of the soil used during the experimental period

OM Av. POs Ex. cation(me/100g)
Treatment pH
(%) ppm K Ca Mg Na CEC
Pre-experiment 5.34 15.69 10.93 075 262 2.02 025 16.17
Sep. 1997
T1 591 16.19 29.80 1.05 518 233  0.17 19.40
T2 6.01 17.16 28.84 155 572 2.89 017 21.04

H
ol
jl
N
X
—_
©
[®))
J
ASh
N
s

gy, Ex A A3e 100ppm(ZA EY v &
CuelA] Eh @k ZEls 0.75mgl 2 FUME oY B2 S A9
0.32mgh v} 453 ¥i, B HKE 262mgl 2 w$ e Y, Ag
T3 19 Fol 572mgl® FUFE oY Bx QK A3} T2mgtAe =
gabA FEEvh @k vh2a (M) 2.02mg o Fiih [ JNIRE SRk JEuE
o 128tk FR =S FFolqlTh Prol e A RS 161Tmg oA Hx A



of A3t 20mgel =Eetdth Ald 3 1d T+ 1940, 21.04dmgo.=2 7}
Hol Hx A& AEs 20mgol =2tk HEld B9 sletd 542 7}

A2 b 2ol 7t Fgst Al YERA] gkodTh
2. Wrel A pEpE
(1) HE

Borrel HERFig 132)s didist mfpis Al71ds Az nlus
s Eobd EEAREel = T1 2 T2414 ZF 72+ 19.10+1.29, 13.61+0.97cm
2 tall fescue % Fawn 7oA ¥ FES Btk Tga €= A9sE
uf HEAIQL 39 2299 6 69 FZARAOIWE AR A Ak Aol A
ol Aels A Il W AT vid AR $AA HREEE 2
t}.

R 79 o] $ol ZANES dWodl®E T1 ¥ T2 2zt 7 14.24+255,
10.90+1.88cm&ZA GA] AGEE BE A BAH HiELS A9
Clay(1987)= endophyte J&4ufa¥yo]l JEk4uiadyy Rl A EAF o] wEcian
3tttk Newzealandol A FHagiwldo] HZ2A 2ol oF ¥ 9l=u|(McCallum and
Thomson, 1990) endophyteo] A& =2 23] tall fescue®t perennial ryegrass
o A Argentine stem weevil 5 2] 7FA] HEakoll Wid Epro] Tk &
Zo  EAEYN  wilAEF  Eokxlthil  Baker 5(1986)¢]  H.alshiTh
Endophyted] Z9¥ & %% alkaloid $#°] F7l% =4 fescue Mtz #&H o]

gQom 7hE9 FAaS 2hidttta Bush 5(1982)0]Y Jacksons (1984)0] X il
o] ¢} z+o] endophyted] 79 ¥ Fawn &Z(T1DolA o] =& AL kWt

ol mE SAoly s alkaloid 3% wiol] WE7FSol S B
=
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Fig. 1. Plant heights as affected by the tall fescue varieties Fawn(T1) and

Roa (T2) on mixed pasture.
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Fig. 2. Percentage of tall fescue as affected by tall fescue varieties Fawn

(T1) and Roa (T2) on mixed pasture.

Tall fescue7t ol Zgk A& =& Alkaloidd = Wit o= 7|5 4do] Ho
A 7VEo] HXA ki(Latch, 1994), tall fescueW alkalid$t=®2 Acremonium
endophyteo] 98] THEAX 2 o] AHES /3 £FL L2 FsALL I
o] Zslthar Latch(1994)7F ®.arslgdoh. Clay(1993)o] ¢]3FH  endophyteol
4aE FFol Aol a1 5ol sk Ejio]l wrhar stk
2 Ao A FawnZEFETolA tall fescue?] H]&o] ¥ FHL WiE7LEHo] 9
FEY B2 TEA Wil Xas mEEIL a2 A L) ool
endohyte?7d 9l <F¥ Roa ¥ M3 fALExRo] S7FEAE Aoz Holxit)
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Fig. 3. Percentage of orchardgrass as affected by tall fescue varieties Fawn

(T1) and Roa (T2) on mixed pasture.
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W RGOl A A tall fescue & Fawn¥t Roacll tigh szl
< Table 4] e
AA W=7 F 27)de dgiliies Frlds fmilidkes WS Al
At
MAE A F ol tall fescue Fawn(T1)# Roa(T2) 7t ¥ gls wf mliciel
Zkzy 2,1554511, 1,328+152kg/ha®d at, Wmiaficie ol ZH7 1,070+547, 861+
537kg/ha® A JEFE LA MY il B Fawn#: Sl A A ER fom #
Yeg BATHP<0.01). 9= & o ik Alols BEAAl A7]9 3¢ 229
A FAACE FEAZE AL YRS FawniE S0l Al STk dimi
Barpiilel = 79 21l A4 AEE7F il ey FawnrolA 9A =& 57
P
Mortimer®} Di Menna(1983) % Read$®} Camp(1986)%= endophyteo] 7=
E2£0] fieldoll A &L A ¢3S It 9o Clay(1987)= tall fescue
9] endophyte EAuEYo] JEREYAEYy Bl Aol whE 3l AEMo R A E
o] F7tgtharste] 2 AlF Aytel dA k3t
3tH Lewis®t Clements(1986)= ©]® E %+ endophyte combination® 2 %<&
ENS HolAut oju 9= endophyte free plant Bt} A S-o] EZsle] A

A gl vrol @ 20 M BgE ANE V= Gra

¢

=

Table 4. Monthly changes of dry matter yields(kg/ha) as affected by the tall

fescue varieties Fawn and Roa on mixed pasture

Date investigated
Treat

ment

Continuous grazing Rotational grazing
Mar. 22 Apr. 8 May 17 Jun. 21  Jul. 21 Sep. 6 Sep. 21
TI 1,116 1568  3405" 2531° 2,152 670° 388"
T2 1,361 103" 1,004 1,745 1,931 402" 249"
P 0246 0004 0000  0.001 0579 0003  0.046

a,b : Means with different letters in the same column are different from each other
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Fig. 4. Crude protein contents affected by the tall fescue varieties Fawn

and Roa on mixed pasture(%).
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Fig. 5. NDF contents affected by the tall fescue varieties Fawn and Roa on

mixed pasture(%).
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Tall fescue? 2% % Fawn¥} Roa A3t #84Y P, K, Mg, Ca % Na & &
o zFol7F =R Blws] R JtHTable 5).
Table 5914 & 4= & vie} o] oWl My GEE F7HA F53d

17 AFolE Ao A sttt

Tall fescue®l R &R T vf2ulaS AZdE A3 a9 4958 697}
A wre gk HWolu Ju THAAM 9¥® A4E I gFo] FUtete AN
o LUl BEx

o] Mgdt#Fol| 93-S = 4 2 o™ (Cherney and Robins, 1985),
A9 = A3 A

3y Bush®} burrus(1988), Fiorito 5(1991) ¥ Howard 5(1992)2 &% <]
F71E S endophyte 7 o ol whebA Z Apol7h gltkar st diA = 2



Table 5. Phosphous, Calcium, Magnessium, Potassium and Sodium contents
as affected by the tall fescue varieties Fawn(T1) and Roa(T2) in

the grazing pasture

(Unit : %)
Date

. . P Mg K Ca Na

investigated
Coglﬁofzgrazmg T1 0.36 0.61 775 075 035
arc T2 0.40 0.61 7.98 062 040
- T1 0.28 0.45 780 046 028
bt T2 0.32 051 8.83 058  0.32
8 T1 0.34 055 9.37 066 029
ay T2 0.33 056 8.01 060 031
21 Jun T1 0.29 054 7.46 074 023
une T2 0.30 059 771 087 030
Roztgt}m}al grazmg 0.36 0.70 855 062  0.30
4 T2 0.37 0.71 8.22 077 030
T1 0.39 0.70 7.16 056 025
24 July-10 Aug ., 0.39 0.80 788 065 028
7 Ag T1 0.39 0.85 6.66 067 028
g T2 0.35 091 7.29 077 032
T1 0.33 1.42 6.20 055 024
9 Sept-14 Sept 1, 0.34 127 5.97 075 034

HEDJJ

3. Kk

(1) 0 fgE L

A 24 5dAl 1997 FdE <t € e #eEsE s 3 63
2ok BEANAIARD 39 229 WES-o] AF2 A 1elA 112+3.06kgo] AL
A7 204+ 110+3.38kgol A th WS 395H 7974 M2 A A g
=l ERE R SR 78 5ol A 13 A 204 ZHZF 19048.89, 225+
9.56kgo.2 A7 1(tall fescue Fawn¥® %) Bt A7 2 = tall fescue Roa ¥
ZToA FE AF FHE Bk 28y 7€ 2195 E 99 2197HA ik
el s A=l 13 e 2004 27 202+13.12, 204+2.96kg o ATWHEE
Bo] 7ol AEzt 2 Aol7) fleS Hola 9}



Table 6. Liveweight changes of cattle grazed under the different varieties of

tall fescue (Fawn ;T1 and Roa ;T2) in the grazing pasture

(Unit : kg/ha)

Continuous grazing Rotational grazing
Treatment
3.22 46 419 517 75 721 8.20 9.21
T1 112 116" 132”140 190 198 199 202
SE +3.06 +1.33 296 +1.00 1097 +£10.73 947 +13.12
T2 110 120° 146° 155 242 196 196 204

SE +3.38 145 448 404 +9.56 550 +2.73  £2.96

P 0794  0.02 0012 0.140 0.068 0.808 0.713 0.831

a,b : Means with different letters in the same column are different from each other

AWE71E w2k 49 TR/ SAZFS A8 1(Fawn %)% A2 2(Roa #
)l 2z 052£0.09, 0.89+0.06kgel vt W& 2711 HEAFHANA AL

=

T SAES A2 1 081+0.12kg¥ A2 2 1.38+0.13kg= H L F7]¢]

=

fopdidiel = A=l 13 Ag 2 ZF ZF 0.05+0.04, 0.14+0.05kg=A A7 5

Roa & 7ollA 7H59] ddSAZe] 24 S7Hdes & 5 A

2

A 519972 =AY F 1~3do] AE =A tall fescue & Fawn

3 Roa® ol§3te] WEIIEHe 1UFAFE =

>~

F3lS Wl Roa &7+ Hrt}

Fawniol A wgrovt freld stolg 90X %avkn itk £ A% 04s)

e
ol

FA Sk AIRE Al = wjszdh FAlolty. 1E A RE Read9t Camp(1986) &

rr

Crawford(1989)¢] Aol A tall fescue® endophyte H]&o] ¥ #F HT}

Hir

o uge] EFAN AE FAY] Bgths wus ¥ Avsks AH s

¥
o



Table 7. Total weight gains and daily weight gains of cattle grazed under
the different varieties of tall fescue (Fawn ;T1 and Roa ;T2) in the

grazing pasture
(Unit : kg/head)

Continuous grazing Rotational grazing All grazing

Treat.
Daily gain Total gain Daily gain Total gain Daily gain Total gain

T1 081+0.12 78+8.89 0.05£0.04 3.33£2.73  0.52£0.09  81+13.59
T2 1.38+0.13 132+12.49  0.14+0.05  8.3+2.85 0.89+0.06  140+9.91
P 0.100 0.031 0.299 0.444 0.101 0.098

=9, had

gl 204 561+39.77kg® HA] AT 2¥FFTolA had A o] =,

Table 8. Total liveweight gains per ha and daily live weight gains per ha of

cattle grazed under different varieties of tall fescue (Fawn ;T1 and

Roa ;T2) in the grazing pasture
(Unit : kg/ha)

Treat Continuous grazing Rotational grazing All grazing
reat.
Daily Total Daily Daily Daily Daily

T1  323+047° 310+44.80°  0.24+0.17° 15+10.82° 524+0.89°  325+55.14°
T2  850+0.80* 527+49.90  0.54+0.18*  33+11.20° 9.04+0.64*  561+39.77°

P 0.047 0.170 0.310 0.312 0.041 0.100

a,b : Means with different letters in the same column are different from each other

Endophyte infection tall fescuet® &<t mitS A2Este] v E7159] ik

TE)Y FaRs AAZYI Arachevaleta 5(1989)%  Stuedemann}

17T K
Hoveland(1988)7} R sttt A& 7taAE 7129 ZA=y B Yyirse



A7 A& A A 71tk (Hemken, 1983). Fescue S48 o g <3l
ergopeptide alkaloid®] XA #A Ao (Belesky et al, 1983), 54 A&
o] oJokA Wtk ZFAboA] ] = aL(Hemken, 1983), Hemken S(1981)& fescue
e FHEEZE 30T o) dd W oS Asjduar stk 3 29 E tall
fescue ZAollA Wi 7152 [@EEREBond et al, 1984)9F f: E(Steen et
al., 1979b; Hoveland et al, 1983)7} & #&}o] x| % (Jacobson et al, 1970;
Hemken et al, 1981; Jackson et al, 1984b)o] AF53dle] vt 9o A= Flo] oF
stevta sk gy AEd e s AgEA g A
o= AT ko] EHREWOR Jt5e AYA] Eg5E walsta Ky
Yt} Rl A eS Aot st (Fiorito et al, 1991).

w2} A endophyte %2l tall fescue Fawn:e B9 % Roa ZF WU} W&
7hE9] Mol AA AstE AL Hxul @tk W& X stk EiA K&k
pEfiol Al &= o tall fescue Roa7} ®bgrAlsithal & 4 Aok eyl b pE
A & FEoIY wmMlkixe] Fawn®d Htl =LA Y tall fescued H&EE Y
A veElya ok F tall fescue Roa £35S Loy W Esfo] ofst 54 o]

%

A7 WZoltt, aFA T A2 5 4=5d0]

ru

O

o] orchardgrass Y.t} %o} orchardgrassS thAls] ¥= A= HES 7 3t
AlrEt B2 2y WHaly 1 5 4] At 73] =
THHE v d5FH 23 olA

fescueE o] &34 @ = QYA o}



V. g #

BoAFE il o oE23d Hilol 73 tall fescueFEE 27| 94
Hiy Z2A% 5 d A 1997d WHEVIZE Fokel L INAD ik oA E H o
A Holstein 5L4+ BHEACOTENAIA AT 110kgHe)E ol &3t T

2,500m*(50mx*50m) 2] WA A 2x 8 (T1 = Fawn tall fescue + orchardgrass
+ perennial ryegrass + white clover, T2 = Roa tall fescue + orchardgrass
+ perennial ryegrass + white clover) 3WFE o 2 A|HAAFAT}. WEL i
M (39 229 ~7¢ 59)F (7Y 219 ~9¢Y 219) o2 o] AAEH
ATt
1. 714 tall fescue %% Fawn(Endophyte infected)® Roa(Endophyte free)
b R Aol GHAERAREE 27 19.10£1.29cmet 13.61£0.97cmE R
e Ry ZF2E 14.24+2.55cm @k 10.90+1.88cm®A] Fawn# & 77F Roaw
TT Bo 794 S7HE BEATHP<0.01).
x| mYlkiEE Fawn 11,830 kg/ha, Roa 7,896 kg/ha =4 tall fescue
Fawne| & %S HJom 1%-9 {FoAE AATHP<0.01).
3. AE A8 == Fawn¥ Roa 7F tall fescue® HEAREER B Lo A
2 229 A AAAIE AlQskal 6€9 219, 7€ 209 B 9€ 21l B
Roa Bt} FawnT oA =& Adolqlth. %3+ Roa tall fescuet™ W%
Al orchardgrass HU =2 MARMBES Rolx Q3 EEEHi)A
orchardgrass®] R &% Fol=dH =wo] & Ago] Yt}
4, A W=7 F Roa 79 CP¥ ¥ Fawn 7+ Rt} =327 Roa 19
a

bl 2Eu SAH R FoF Aols A= X

4w

ol
b

5. WEZFSEel HE MRS EMEEPUNHGYE 229~ 7¥ 5¢9)9= Roa
(T2)7"7F Fawn7 Bt 214 S7HP<0.0D)E dAont it Wik
(79 214 ~9€ 21)dlE= TAHoZ FoAE dx K drh. A 7|3k
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