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ABSTRACT

In Korea, cool season grasses produce ample forage in the spring and fall,
but high temperatures and short-term drought stress often limit growth
during the summer months. Warm season grasses can fill this gap with
relatively high quality forage when properly managed. In the subtropical zone
of the Korea, it is possible to use both cool season grasses and warm season
grasses to extend the grazing season. A series of experiments was conducted
to evaluate (1) the effects of sowing methods and growth stages on growth
characteristics, forage productivity and feed value of warm season grass, (2)
effects of seed mixture and seeding frequency on botanical composition,
forage productivity and liveweight gain in horse grazing pasture, and (3)
effects of seeding rates of Italian ryegrass interseeded into bermudagrass sod
on the forage productivity and botanical composition of Italian ryegrass and

bermudagrass. The results can be summarized as following.

<Experiment 1> This study evaluated the effects of sowing methods and
growth stages on growth characteristics, forage productivity and feed value of
warm season grass. The southern type grasses announced for the test were
the Bermudagrass cultivars (Giant, Cheyenne, Mohawk, Panchero Frio,
Common and Tifton 85) and the Bahiagrass cultivars (TifQuik, Tifton 9,
Argentine), and one Teff grass cultivars (Tiffany) and the changes in the
productivity and nutrient content were surveyed in Jeju area (450m altitude).
The different cultivars were sowed by broadcasting or drill seeding method,
and Tifton 85 was transplanted from sprigs. The fresh and dry matter yield
showed varying significant differences for different cultivars (p<0.05). The
fresh yields of Tifton 85, TifQuik and Tifton 9 were excellent, compared to

the other cultivars, and for the dry matter yield, Tifton 85 and Tifton 9 were



excellent when compared to the other cultivars. Crude protein content showed
significant differences among different cultivars (p<0.05). Cheyenne, Mohawk,
Panchero Frio, and Common showed differences in the crude protein content
by sowing method and harvest time (p<0.05). The different cultivars showed
differences in the crude fiber content (p<0.05), and Tifton 9 registered
significantly high content and Mohawk and Tifton 85 showed significant
crude fiber content by harvest time (p<0.05). According to these results, the
southern type grass cultivars showed big differences in the regenerative
capacity against damage from frost, productivity, and nutrient content, so they
need to be chosen according to the purposes, and to increase their usage,

their evaluation needs to be conducted at various altitudes.

<Experiment 2> This study was carried out to determine the effects of
seed mixture and seeding frequency on botanical composition, forage
productivity and liveweight gain in horse gazing pasture. Experimental plot
was located at 450 m altitude within Jeju racehorse breeding farm, Korea
Racing Authority in Jeju from 2016 to 2017. Total six experimental pastures
(T1: Newly established with orchardgrass (OG) + perennial ryegrass (PRQG),
T2: Old pasture overseeded with OG+PRG T3: Tall fescue monoculture, T4:
Bermudagrass monoculture, T5: Bahiagrass monoculture) were established in
autumn, 2015 for cool season grass pasture and established in spring, 2016
for warm season grass. In grass composition of pasture, the T3 (tall fescue
monculture, 79 %) was highest in cool season grass based mixture pasture
and warm season grass based pasture (T4, T5, 85787 %) maintained higher
than cool season grass based pasture (T1, T2, T3). Average annual dry
matter (DM) yield was the highest at T3 (13,235 kg/ha), then with T5 and
T4, average annual DM vyield was 12,237 kg/ha and 11,412 Kkg/ha,
respectively. In grazing effects, Content of crude protein (CP) and total

digestibility nutrients (TDN) was the highest at T1 ( CP 12.02, TDN 00) in



cool season grass based mixture and warm season grass based pasture
showed high in ADF (acid detergent fiber) and NDF (neutral detergent fiber)
content. Daily DM intake was highest at T1 (11 kg/head), then with T4 (10.3
kg/head) and T5 (9.9 kg/head). Average daily gain for growing horses was
highest at TI (059 kg/day) in cool season grass mixture pasture, but T4
(0.57 kg/day) and T5 (0.55 kg/day) in warm season grass pasture were not

significant.

<Experiment 3> This study was carried out to determine the effects of
seeding rates of Italian ryegrass interseeded into bermudagrass sod on the
forage productivity and botanical composition of Italian ryegrass and
bermudagrass. Experimental plot was located at 450 and 350 m altitude
within Jeju racehorse breeding farm, Korea Racing Authority in Jeju from
2012 to 2014. Seeding rate treatments of Italian ryegrass into bermudagrass
sod were arranged in a randomized complete block design replicated three
times. Italian ryegrass was drilled in row 18cm apart after clipping the
bermudagrass at a cutting height of 273 cm. Seeding rate was 20, 30 and 40
kg/ha on planting 15 October. In botanical composition, Italian ryegrass was
dominant in pasture growing season during early spring through late spring
season and bermudagrass was dominant during early summer through early
fall. The dry matter yield of Italian ryegrass was higher in 40 kg/ha seeding
amount, the dry matter yields of 30 kg/ha and 40 kg/ha seeding amount
were not different. The Italian ryegrass overseeding into bermudagrass sod
affect the dry matter yield in the summer harvests of bermudagrass, and the
dry matter yield of bermudagrass showed the highest in 30 kg/ha seeding
amount. Total annual dry matter yield of overseeding Italian ryegrass into
bermudagrass sod showed the highest in 30 kg/ha Italian ryegrass seeding
amount (30,559 kg/ha). In conclusion, overseeding warm season perennial grasses

with cool season annual forages in the southern Korea has many benefits.
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A4 a9lo] vt sttt ey e @R IS o d F7] BF
°] IVDMDE & AFHT= o e = big bluestemd} ¢lT]et1
2} ~(Sorghastrum nutans (L.) Nash) (Perry and Baltensperger, 1979) <<% 7}

mlo

ol 7+ 2 &S v (Hendrickson et al., 1997).



Griffin and Jung(1983)2 Z vy} [VDMDSF#F2 v Hf4 ka2 big
bluestemel] M F¥ AR ¥ =otom oA C3 &3 C4 T2 st A
ol2 Qg Y & vt R Th Akin? Burdick (1975)% 1] wlA =
2l gl Al ] gk SAdo] vk nAEe 4dkg] IS vXveE As
X 313599t} Hendrickson et al. (1997)2> ¢ IVDMD<e] 74} #dd F

0% AT gy B garucs AZY &gt 54 gadty Busy

(Norton, 1981). Reid et al. (1988b)&= C4 #EL HAEA3E (DMD)I HF4
stafoll Al o ForRY =2 HIHS RuIdY. Redfearn et al, (1995)
switchgrass®} big bluestemol A & @Ay Jid ¢z FE3o QQubx o
0 2o g ZA5a 28s BEagant 71 A7 B9 EA8t 15
2B Fa e Hluste] 54 @A o] QElEh A g A=

TAE = MAYUSE C4 Z=d AT 5 dvtar Baskgid.
=]

S
289 444, CP L DMD 3ol BAm Jjdoz £ HAFOR 5o

dd it SAF W A Hes sUEHeE 2 AHolda st

3. FU XY B2 H4 L Y44 Hot

(1) Z0 ¢AY 22 29 2 H84 B}

Feteel A Y Bxe £9 % A4 Frh: 1960dW F o Tk
AZEAGAA FESF AFAY AF FEA HgHol ey FFo] B
Awsts) fistel Az FAHAG, WY Bz dena

2} 2~ (dallisgrass), H}s|o} 12} 2~ (bahiagrass), & =18}~ (rhodesgrass)E 3 4]

$AE 5x
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CH(Park et al., 2014).

FHE dAE Hxo A4ES dAR dzsisley Brriietse] AAAY
I Zivpaetas Ao wig wgton 538 Jhwiadtas 12 8§ A4
ol - A yebskah Ao 2 Zad 2T AdEdA T SeAE=
T2 ASH(P@E)S wivaegtser FElasart 5
ZhepIiep el Bpnaets AP GEAo] w2 Ao yeutk(Park et
al., 2014).

, 2F B FFC w2t gEA yeuted dd

ekl agtaE 90% oo s dFo] 7hsetdew, npslol1et = Tifton
o] Argentine 5 HEt} €5 E°] A YeElYtH(Park et al, 2014). X
4

Fo A= 8de AEEH HAATIR HE & FFS

mAE Ao dEA dew, Hinastas —11TAdME dFo] 7Hesithe

nazt gk =Y 9E QA Awy P 450 2 9ge nAE Qo @
PA5 g, WY B2 AL Fol7] skl Aad 4% A 55U
FHe sl AFFREL FRI FAT £ At Jde] AFHF dvhm; Bt

(Munshaw et al., 2006).

2) dAY Bz Ax YA L AR

vl

o

AT A NN dAE Exe] Alx AAEE Edlag vt 39 A
12,665kg/ha® 71 w=A UElt o™ npdlol 18t~ Argentine ¥ % ©] 4,876kg/ha
2 7P 9 o2 YETE Park et. al.(2012)2 A FA| oA 3d AT HAE
TFo] 16,749%kg/ha= H uste] W irprglse] AL L EF 2L Au) # o9

715wt Aoz ges & A

010{1

FFA oA Wtk aetse] 49 Fd Az LS Commono] A 24
32,941 kg/ha, AE=F%o] 11,035 kg/ha® YEGEO™ Hfololaelx~e] HAEIoF
& Tifton 9 FF0] 9712 kg/hal & Argentine ¥ZH v} =4 vepych ZFekal

Tepmo] AP S Az o] 52,615 kg/ha, AEFE] 15331 kg/haZ &

_’IO_



Al A 2 Tl TP Aabdel =

flo
pay
o

2 e

AE AAAGAA FAY Hxo Atz AL FepdlagxrE 29 H
6,106kg/haz 7} =A yelsto™ w}slol1el~ Argentine ¥+ %°] 3,100kg/ha
2 M SEE Alow yuawy S A dAE Hxe Abx A
FeRlagtart 49 Hit 11934kg/ha= 71 =4 YElsk o™ nls|ol 12k Argentine
= 20| 396%kg/ha 71 GEe A0 E e

wd gk Wtk iebe] Ecotypeol 12.78%= 7MY =7 dERR e wt
3lol12} 2~ Argentine #%°] 10.08% = 7H w2 Ao R ERY
= Watadrs, Sepl ek vpslot gt 2 ApolE HolA gkrh. Tt
23t P 4 A(TDN) =2 Wt aebsrt 64.86% % whslof et B w2 A

e

v
_E
BN
o\
o~
=

o2 YEY o in vitro AEALTES 2F7 T AolE Holx ggoy M
toagark i =4 UEth Reid et al.(1988) FA P (C3) B2 dnbx o
2 AEFES 52 i AR = SAFH(C4) | ve) tha stnhal B
stAed AP Hxe dAY Hxd vlE) vt xeestEd dud ghekol
=3 s ol e Ao y|esitta KB 319 o (Barbehenn et al.,

2004) =7 v AR eR 8 FA Y Hx By ARVEAZE Yoo B askg]

t}(Jones, 1985).

(2) =9 AP Fx A H o] & 7=

23 % dRAd AL dAY Bxr} BExA FARFoR
kol gAML AU, FAF Bz
2 sgo] Bol o] gHolNI YTh. £TPBL PREAZ B4 22K

AR
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(1) ¥y HF et 2 (Bermudagrass, Cynodon dactylon (L.) Pers)

)

C4¢] HAx& thdAl EZo]th(Burton and Hanna, 1995).

.
R

o 7H & A&

<

fol wol Wolguch WHTL

S

o A=

W 717 2 AU 6TalA 9Tkl ]

] W3, 2TC9 -3Tol =719 do] A}

e}
=

I 7)|20] 24T o]+

2)

Zo]—o

=
=

2~ A2 Aolm, e pH 2 Az Aol dtt(Lundberg et al, 1977).

i

s

3 Eofo Al 2 et A 3A E9 (Adams et al, 1967)] A

ol el m=e] W Ao vgAs el o)

-
R

H k122 (Bermudagrass)

A F gt A el Al

pA

o g kil YAt 22 FH < Mathias et al. (1973)

~

3]
A

z%o] 545

%+ 'Midland’

22T =9 A4

o
T

o

o
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EFor zAY HZAS A, Wright et al. (1984)o] w2 'Quickstand’ 9
DM <% 'Midland’ ®.t} 230% =ttt
@ +¥

Wt gk o] A A A (r = 959 93)F =& At Aok
(Burton et al., 1988). 284 4%, 7|2 ¥ EYTFEE WHyagotagrxe ALk
o |EFs Tt HE AHHIES ZEY WAL AEAE FA B IFE
n] Xt} Gilbert9} Davis (1971)+ H] &7} 4-1-6, N-P-K2] H] &= Z}7} AjH|=
o e Aol 953 Aew Busta o WFTastaE 53 A4
Hlo] 2 w338t o™ 1008 kg N/ha® AHHSS o Iet= G 30 €9 A%
= A4t (Burton and Hanna, 1995).

M

@ Animal performance

Wtk et 75 9 @AY Hxof wlef ukekrh (Friborg
et al., 1979; Conrad et al, 1981). Fribourg et al.(1979)= 2A=1829} 2
Z 2 (Trifolium repens L.)o| ®WEE = AAS-9 A A5 HAt dF SAH
2 0.84kgel o vt AW 855 ha 9 112, 224 & 448kg AlH] gk ¥ b1
ghof] B AASE Hat A3 SAFe] 03804 0.44kgel ATt AN A
A5 B2 & 448kg AlMlE ®lFrhaebse] WEE Hur]e] F A At
22 605 kg/haol%lal orchardgrass-ladino clover &3 561kg/haidAH5 Sl t).
Fribourg et al. (1979)+ xt=1et2~9 gty =F2 W e} vluste] WEA|E 5
b Wi et o] IVDMD7F w5438 #ad A Ragvh

ol

@ Carrying capacity

W thelze] g 7HA] §9% 542 vE AR Hlgte] 12 £8& Y
o]tH(Conrad et al., 1981; McLaren et al., 1983). McLaren et al.(1983)2 E3 2~
T2 Bid Waguiegs ZxAdqM F8& 7Hed oldls Adsd, HYEe

ha & 7.3 steers 1t} Fribourg et al. (1979)= Z=AALS 2437 s d4

_13_



5 2 9 448kg Alv]¥l 'Midland’ WFoh1els 2X]odl=  FAEE o 124 steers
o] stocking rates ARS3loF stthal sFAth sUgE AlFAlA Orchardgrass-ladino
clover HxA|+= 40 vlgl2 ZFHth Mclaren et al. (1983)2 Fribourg and
Overton (1979)¢] AG A= wg o2 FdA{2 Rutd Wygoighs 5%
Ae A s T AFEY 5, ke H AYE do FHe 2ARE
A - glhal Halske)

Tzl Fol AlgA oA ¥rhd(Roth et al, 1990), 7552 o £& G719
=
o

ToaEAE A S717F A 2 EA e AxvE dubEel =

Als Z4E 7HAA 7 (Burns et al, 1991; Fisher et al.,, 1991). B Fvfrzf 29}

s Ak Al 719 wgo] b =9 Bums et al(1991)€ MRtk
aghs BxAGA e Aol ATHE A W $E ge SuWd gE

(2) v}3s]o}lx8} 2 (Bahiagrass, Paspalum notatum Flugge)

ot 2] 717t f4kA o, 53] of=dlEly, F o], dtetite], B 5ol A
o] Auj=E At (Gates, Quarin, and Pedreira, 2004). ©$1¢} 7}l 7&bar,
Wt ey deaag s EFASAe] o Av &a g AstAd S
7HAW, el AA AepA 2Ade] Forw WAMY 2AE s, OE
2] Aot hmel stk 919 Heole 1.2cm A olw, A Ysthe o],
Z42 15760cm ot} oAt 273719 FASME 7R YF A o] tH(Chase 1929).
Q3 30 Common, Argentine, Pensacola, Tifton-9 o] ¢t} &S 7|7k
ke L= oupgolgt ol AR AL S Agsit (Mislevy, Sinclair,

Ray 2001); 23y d= §F<= &) WA, o4 2 Z7AES AT 2ol

o] Fo]Ht} (Blount, Quesenberry, et al 2008). &2 =A 27 24 o] & 59
gt Zlo] Fom ofFo gFetd x7|AFo] omw Fxysrt A

_14_



Hielot1et 2~ g W& AU HEFALE §lo] BEE AR Hole AL 79
I 2TFE THFA717] A 2% Rollins and Hoveland, 1960). 7]

Fo) W Ik Hop Aol £ gL F2 AAAolm, vl aeas

T8 ZAE Y-S o] &3t (Chambliss and Sollenberger 1991). Z 2l =0 A &
thalo 2 3 Ao A Sollenbergeret 55 (1998)F H&59 & H 499

=
A A9 05kge FA Ferhal Btk
e} Aol A= dol Aste] WEgor duton, Ay It
ekl ek S Aoty 2L wol FaL, FFels 759
71%./do] Hojzlt}. Bahiagrasse] o1& 4382 o F7HAo] 6574 472 F
7A8e W AzolH IVDOM o] 509004 432g kg'® 74

(Moore et al. 1971). =3k 7 Ax AH Alold AA F27F 242F 122 ~ 101 g/kg
= gasiglorn glad et ADF gEE S7HTh
Gatslo] A2E F FJolESEW, AHESIEY, JEYZIEY Fo FIHE

%25 BFsto] Ezsle Aol ubgA s
(3) ¥ 282 (Dallisgrass, Paspalum dilatatum Poir)

oh2dE|} BR S2ato], HEA R Fe Folugsrt kAo
(Pizarro, 2000), @4E doA ¥ 2 H&ekn e3ket ofd) Ao de] £x
shal vk delaaghas A2 EGS dojsta FHEANA 2 A,
S ant A5 Folety] wwel A AP
ol fevdeilAs Aol wxd AFme deet A AgelAw o
& 9l

dejaaetas WAy B2 oA Fod 7 Adska el Al WA A}

27] Azt 7hS = A7FA Aok 232 607120cm A =olr thitE tha Al

_15_



A% 29 ol 10712eme] L Hol 3 12mmelw, o4& s o]t

AEFFe EFFEI vzl e g2 ha § BE 1271280 23y,
ojuff Zuhulzd S 6.2719.6% Frolil, HES A3ES 45760% Hx= At

N

30, B 430, Prostrate, Charu &°] o™, FA+= =Z7|7}

B
ZpaL wolgo] vtom ol 7|3bo] o] A& £A5H7I7F =T (Holt, 1956).

B
>
X
ch
rlr
a
(@)
(@)
S
N
N
ne
i
K
%)
O

IF%FS 10 a & 06718 kgelt}h, degjxagkas= 4
A3 Fol £3) FEMFU AaAdAE SHEste] FARBE} EHFE Ao £

. AgEe Tou

H
Ja
ob
N
A

H9BE WEow ol o gaAL ARE WE]

of s, gy adetat Azy MRS egEded gow Age 9% F
A B3, A =717k Fol B,

JeEe 4A% dF $Eo] et i ol 50776 cm ol4o] Eth.
o] Bt WzY (erogot)dl A7) 490, BAHE FA7 Bob AFo] ol

o HZaE F AT AS7IRbscte] 4 AE FES 3 ve AT
=

&
o
L
g
Fi
=
H
“
0
=
N
9
N
=
52
o
=
Q)
=
o)
=)
(o
jab)
=}
(o
a
=
@
)
-~
@D
—
<=}
©
g

(4) &9 Qg 2=(Kleingrass, Panicum coloratum L.)

tha A WxE Bz chargol s, waeli 19424 ol Zagfel A ¢l E g
r]

29 A 2ot SF¢oY ek aet B2 L0

2
AL 0971.2m AEolth 9& 7o) -4TE Werte =718 7tA FENS &

_’Ié_



Ast], o2 Bol Agol Erh TRANM APFAA dout Aydoln], sh=
"ol Be EFol gl Wl Wy unee FEE vk WS FAoy

He At Ad o &A s, 7] wirle] A a7} ULt} (Gould, 1975).
TAE oy o] A A Fo] Hu, A&

= Zhal v e A olAel M wAsHA AsEHA fom, ATFE

aEA BA Foh FHBARE AF F 2 oot dEo] "ojxE®E 6/0d A

© Fo HFaA Eh

e z714%0] =a Woldh A

2 7] SsiA = A7 HQ8sith EYGS A GEA HE ol27|7hA] BF
Agst, & dAY HxHT Fol I AFo] AlFE =A7A] ASES A
23t WA o] Zshtl (Alderson and Sharp, 1994).

Kleingrass+ 3% 7159 AFEE 1% v AR E AFEHX L F53 &
Ay A

e AR Fgttl. James E. "Bud” Smitholl A 3 ¥ Z=AMSE F2 % 7)ol
A 49 17%01 A 11€ell 7%7h+ 8] 2did s AL & 5 Ao, 435t
& (AE B dx BE A3ke)e 2 71 ¢ 70%00 A 53%°l ol== A

o2 etttk Kleingrass® Alx A4S Auf7| ko] & o 1,5001b/acre?l]
A eF 12,5001b/acre 9 Stk (USDA NRCS, 2012a).

(5) v} o] (Crabgrass, Digitaria ischaemum)

Hlg o] (Crabgrass)© Y29 oF FAEZ H45 AQF Hoke =

e & At FxE AAANE BT gAY, 53] A =760 A
EA AN AT

A= AH&E 5 U Crabgrass®] o2 &
P 2 AE = ASe "ol B 11 upeolel wjiig]E vk ol(D. ischaemum)

otk Wy ol BFd Mo mE o Hojd % £F Fo

dg 2 Hoh
Bu e

N

_’I7_



7beal 2al 522 E7] Eel 3-THe] rh=nE &b Beke] AR 2o 3l
Apgole] FAE dut o 4E i IAY Fxru st ds

o, vfo] Ax+= WFri1ets) vps|ol 12}~ (bahiagrass), v FE E&

ully

He

T (sorghum-sudan) &&3 o] 714 dutdo=z AL oF ddA FxRt
S FAE HAY o FHanto A AF WES= A viEo] A oA A}
gt Folx o] dd Hi FTAFS 1.8 FER Eokow ofd wha|, Bt
2~ i upslofiigh sl tldk ADGE dubg o ofF 10 S =R JERY

Crabgrass© xS HH o2 FY7]dA EF7|7HA(EHrH o2 18-24

QA Fel) 1do] 28 o] Sl bssith vhaels] MBS AL %

k)

o] 2 320x] oo R dFs|of s},
npegolol A WA 8L 15%0]4e] 2wl Ay 65%2 F 43t It
Z3te Aol AxE A & 4= 9tk Crabgrass A%2E UukA © & bermudagrass

wop =ejAuk Fdaeks FFolu MFxnch we Axdch wdelz wE 7
ZE &3] HeNoloja F-o] FX] & Hx=E 291 W= crabgrass haylage

of #3 A= A flARE Bt 50% 7 (35 T 65% F717F 818 2 5 Ue)
Z]

(6) HlZ e}~ (Teffgrass, Eragrostis ted
Teff grass (Eragrostis tef)x o}Zg]7}7F QAkx¢l W x8 Ex2 1A+

FE B2 AFHAAN, A2NE ARATZA Bl Fsm vk

a
AL 15-18%0 % 2] 7]7F Aeh= HluA &2 s 73l AlTow The £7)9

_18_



o]
o

ok

e

B

3|
pul

& 7l=fof g

A gEE T

o

™

FI)o %

il

ol

R

A &

%
WA 12-14%, A A A 35%, T AAIN A 60%S] AL

Al

o

o]

23 Total Digestible Nutrients(TDN)
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agks FFRG AAN Vs SV

i
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(Stockpiling forage)

=
=

(1) ZAHg 1|

2] 2ALR Hpo]

3} 7}

=
=

H S A= =

)l

—_
o

e

= AE =Y
4 At} (Van Keuren,

g 2] Azl A8

3

= A

123

3

[e) ==
T =2

H

N

]

1970). M

—_
fite)

™
e

T At (Riesterer et al., 20000).
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=
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[ &%= Ad 2 F& AL#E (X Teutsch, 2017)]
= 5 H et FEH el EuxX| oA H]SHE(Stockpiling grazing) A

= 2AbR e o5 Astel Aed Az Fo ZaAd 75

Tall Fescue

JAN FEB MAR APR MAY JUN JUL AUG SEPT OCT NOV DEC

= RS Qg 8 A WA D& AL PES S8 BAAFE HFdE A9

Tall Fescue

L

%291 vlejo](crabgrass)S W= Ao F7}

b A REeIA] Hhels] Frbe olBd WY Bz

§
[—
T
Og;‘
=
N
oftt
I

{
X,
(R,
2
PR
il
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Fo] w2 At Beck et al., 2007).
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System 1. Bahiagrass or bermudagrass overseeded with ryegrass, ryegrass + annual clover, or sod-seeded with rye-
grass and a small grain.

Assume:
1. A total of 30 acres, crossfenced into three 10-acre pastures (A, B, C).
2. All cattle are concentrated on one pasture at a time.

Suggested grazing and rotational

o

Pasture Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.
A Graze overseeded ryegrass » 4——~Graze and clip hay————p 4——Ryegrass overseeded —P
from summer grass
B Graze overseeded ———— Graze or clip Graze and clip hay » 4=Ryegrass overseeded
ryegrass hay from from summer grass
overseeded grass
(& Holding pasture for hay 4——— Graze and clip hay ¥ Graze frosted grass
feeding if weather is severe from summer grass or feed hay

Grazing Summary

April-October Rotate ameng A, B, C

October-November Rotate between B, C

Movember-December  Graze C; use A and B if available and needed
January-April Rotate between A, B

System 2. Bermudagrass or bahiagrass and tall fescue + white clover.

Assume:
A total of 30 acres.
1. Bermudaograss or bahiagrass on 20 acres; two 10-acre pastures [A and B).
2. Tall fescue + white clover, 10 acres |C).
3. All cattle concentrated on one pasture at a time.

Suggested grazing and rotational

Pasture Jan. Feb. Mar. Apr. May June  July Aug.  Sept.  Och. Nov. Dec.
A Holding pasture if feeding hay—p ¢ Graze and clip hay p Graze frosted grass
B Graze overseeded ryegrass——p  Groze or ¢4——Graze and clip hay » Ryegrass ¥
clip hay overseeded
(& Graze fescue + clover ¥ 4—Dormant » Clip » 4 Graze or ¥
or graze closely stockpile fescue
Grazing Summary
April-June Rotate among A, B, C
June-October Rotate between A, B
October-December Rotate between A, C
January-April Rotate between B, C

System 3. Bermudagrass and tall fescue grown in combination.

Assume:
1. Used only in north Mississippi or in central Mississippi on heavy [clay) soils.
2. A total of 30 acres, crossfenced into three 10-acre pastures (A, B, C).
3. All cattle are concentrated on one pasture at a time.
4. All excess forage is c|ippec| as hay and fed anytime during the year it is needed.

Suggested grazing and rotational management:

Pasture Jan.  Feb. Mar  Apn.  May June July  Aug. Sep. Oc.  Nov. Dec.
A <+ Graze and clip hay »
B 4 Graze and clip hay »
C + Graze and clip hay +»

Grazing Summary
Jcnuury-DEcember Rotate among A, B, C; ciip all excess forage for hny and feed as needed.

Fig. 2. Using warm and cool season grass, Year-round forage system(Lang

and Kimbrough, 2014)
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Abstract

The southern type grasses announced for the test were the Bermudagrass
cultivars (Giant, Cheyenne, Mohawk, Panchero Frio, Common and Tifton 85)
and the Bahiagrass cultivars (TifQuik, Tifton 9, Argentine), and one Teff
grass cultivars (Tiffany) and the changes in the productivity and nutrient
content were surveyed in Jeju area (450m altitude). The different cultivars
were sowed by broadcasting or drill seeding method, and Tifton 85 was
transplanted from sprigs. The fresh and dry matter yield showed varying
significant differences for different cultivars (p<0.05). The fresh vyields of
Tifton 85, TifQuik and Tifton 9 were excellent, compared to the other
cultivars, and for the dry matter yield, Tifton 85 and Tifton 9 were excellent
when compared to the other cultivars. Crude protein content showed
significant differences among different cultivars (p<0.05). Cheyenne, Mohawk,
Panchero Frio, and Common showed differences in the crude protein content
by sowing method and harvest time (p<0.05). The different cultivars showed
differences in the crude fiber content (p<0.05), and Tifton 9 registered
significantly high content and Mohawk and Tifton 85 showed significant
crude fiber content by harvest time (p<0.05). According to these results, the
southern type grass cultivars showed big differences in the regenerative
capacity against damage from frost, productivity, and nutrient content, so they
need to be chosen according to the purposes, and to increase their usage,
their evaluation needs to be conducted at various altitudes.

(Key words: Bermudagrass, Bahiagrass, broadcast and drill seeding, fresh and

dry matter yield, nutrient content)
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Axgom Ast AldS TRt xS afd 450maLA o,
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Aefste] Aol FAISHATE AH Hxo IFS 9t XA WAL Al
THEE 12mGmx4dm)¥ PR Ay £ JYEE AIZTLS %

ZF AT ARtom Uy FARETS 47 Abe 8 29ekelal, B toiehs

Tifton 8 #F< =dHoz FTA7F BAHA ot &7|(Sprig)= 3533

dAE Hx 10FFE 9y 3w eR solow, sFEFe WFrhaeks 10ke/

To® BFstd
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Al A EGEALS Table 1914 BE& viel 2o EY pHE 582 o Ego]
hako 1549, & AT 023%, Fa2ak e 126.35 mg/ke,

(CEC) 14.12 comol+/kg= A& AQ AFA < FAE EF o]tk

E
o&i e

Table 1. Chemical properties of the soil before experiment

_ . Exchange cation
pH Organic matter Total nitrogen Ava. P>Os5 (cmol+/kg) CECY

(1:5) (%) (%) (mg/kg) Ca Mg K Na (cmol+/kg)

5.8 1.4 0.23 126.35 27 09 05 02 1412

U CEC: Cation exchange capacity
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USA)S o]gsfo] A8tk AR i Aw2l neutral detergent fiber(NDF) <}
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ZAR O wEBEA F S (Ca, P, K, Na, Mg)2 AOAC(1996)¢] A 3h=&
Ao wel AFESI(HNO;, H.0., HCHE A A3 & ICP(Inductively Coupled
Plasma, IRs Intrepid, Thermo Elemental Co., UK) & #3H oz 45t}

4. TAAEY

o AlEelA Aol Ayk= SAS SA W71 A (ver 9, 2002)E o]-&ste] &4t

BAS AAstg o WHFohel2~ Tifton 85 F2& 271 AAE A gol =
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2014 2015
Fig. 3. Mean air temperature and amount of precitation during the growing

period of Jeju region 2014 to 2015.
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Aol FEzIzke] oA wolsh Fdol wojxi Hom Feld rhHodgson,
1949). 283 sHA710] wlRThIersh whslob et R FFolME
B wslsh #al7h e ko), MR TLes Tifton 85EEOIA £, 1
3 BEdetne ASolE B8 8 Fa7t A5 s

Table 2. Effect of planting method on emergence, lodging, disease and wet

injury of warm season grasses, Jeju, 2014 to 2015

Planting

Species Cultivar Emergence! Lodging” Disease” Wet injury"
method
) Broadcast 3.3 1.0 1.0 1.0
Giant )
Drill 4.3 1.0 1.0 1.0
Broadcast 3.7 1.0 1.0 1.0
Cheyene ]
Drill 3.3 1.0 1.0 1.0
Broadcast 3.0 1.0 1.0 1.0
Mohawk ]
Bermudagrass Drill 3.3 1.0 1.0 1.0
Panchero Broadcast 3.3 1.0 1.0 1.0
Frio Drill 4.0 1.0 1.0 1.0
Broadcast 2.7 1.0 1.0 1.0
Common i
Drill 3.0 1.0 1.0 1.0
Tifton 85 Sprig - 5.0 1.0 1.0
o Broadcast 6.3 1.0 1.0 1.0
TifQuik ]
Drill 6.0 1.0 1.0 1.0
) ) Broadcast 4.3 1.0 1.0 1.0
Bahiagrass Tifton 9 ]
Drill 53 1.0 1.0 1.0
) Broadcast 6.0 1.0 1.0 1.0
Argentine ]
Drill 6.0 1.0 1.0 1.0
. Broadcast 2.0 7.0 1.0 7.0
Teffgrass Tiffany )
Drill 2.3 5.0 1.0 5.0

1) Emergence, Lodging, Disease, Wet injury : 1(best)~9(worst)
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Table 3= A& Hx<l HFriaets vps|ofaets HZ g2 st 55
H FA7] ASAle diste] Hrpek Az defol o3k ylsje] A9 v HFuhags

o] Giant¥F< Abubel z3p ¥3] 9002 A7t S g Aoz eyt
3

h 84

iy

=z

Frhzet29] Cheyene, Mohawk, Panchero Frio, Common3i &< AFu}bo}
&3] Wt 6159 5752 UFEY WHyagtagts FFe 4o 47 4
o] Hojx o} Tifton 85 #FF2 1.0 UEUO] o< Tifton 8 #59 4

BN
)

Foll= gafloll olFk v E Ao WA ot LTt L oAM= Auirt
bed Aom HrhEQduh. a2lal ms|ofastiel M TifQuik &2 Ak 47,

Z3} 30, Tifton 9 F5 2ky} 2.7, 23} 5.3, Argentine> 4F3} 9.0, 23 900 %
ety TifQuik# Tifton 9 FFo] gHafjoll thgh Aol 23k Aoz yeyt
auh Bz adbzeA wd A F59) Tiffany# 5 AHoet 23 23] 908 U
Ehdon Park et al (015 BlZagtsi wr] 2AE AAsEa S5 =
= Este] o FHo A AR o]fo] JhestARE m&I Ao oFgk A

= Bty A% Ajae 7led dastve AS Baska

Table 3. Effect of planting method on winter survival of warm season grass in Jeju

Species Cultivar Planting method Winter survival
Giant Broadcast 9.0£0.0
an Drill 9.0£0.0
Ch Broadcast 6.0£1.2
eyene Drill 6312
Broadcast 6.0£1.0
Bermudagrass Mohawk Drill 5017
) Broadcast 6.3t1.2
Panchero Frio Drill 6.0£2.0
Common Broadcast 6.3t1.2
Drill 5.7+2.1
Tifton 85 Sprig 1.0+£0.0
. ) Broadcast 47423
TitQuik Drill 3.0£1.0
) . Broadcast 2.7%2.1
Bahiagrass Tifton 9 Drill 53429
A . Broadcast 9.0£0.0
reentine Drill 9.0£0.0
. Broadcast 9.0£0.0
Teffgrass Tiffany Drill 9.0+0.0

« Winter survival : 1(Excellent) ~9(Poor)

_3’]_



g Zbzto| A 9533 7.36 ton/hal® 7HY =& AxFEHS el =
Z3 B Hohzgt~ Tifton 8 FF0°] 758 ton/ha o & YERYT. AESE9
B¢ BlZaetz=e] Abuel xup apFo] Zbzbol A 2599 2.00 ton/haol L aL, BT
b1k 2 Tifton 85 %&°] 256 ton/halZ 71 =2 AT YERS
3k A¥= Hill et al. (1993)3 Mandebvu et al. (1999)9] m|=F WA oA E=
H AL e Bagk Adets fARRE A3E BoFAn 22
al. (2004)°] Tifton 85 #FF°] wislob1eb~9 Kikuyugrasset 22 WAg 5%
Ho 7t A A SFsitha Hay Aot dx = A2 e
gy o]# et AakAd o] Ay Park et al. (2015)0] Badk Azlel wlaste] A
A FRF A A AL ARE BT ol g AAd o Aol
SAZI7E AFA A o] T ol ot 7TH o ® =9l
=

7} sl ax 450mE ThA =8 Ao 7]Qd Ao Al®

¢

rlr
e
>
il
o
i)

29| Tiffany# 59 45 Atatet 23 g e] zh7; 56,72 61.9cm, Tifton 85
FEo] 60.6cm 1¥]3l Giant #&°] 61.3cm=zZ 74 & Aoz yepwch a1y
vpslot et Aol A

Ao &2 Ve Hill et al. (1993)& Wyt 1ets FF oA Tifton 8 FF
< Ha gRAGN v Ao A wol A AT AFRTHA 7 =

FEolv, AF 2ARRA FHste] AdelA A2 Axdte] o
al

9 2ol 154~309cmZ AW OR 27] Ko £

ba gl

off

AuHE A o] wjd Frbstar vkal B arskal 9lth(Mandebvu et al., 1999; Butler

3 2 AT Adel A HolE A #Zo] HEZIadtie] Fg-= At

oX,
o
=
pic}
__&,{
a2
i)
ol
ol
X
-
Jot
ol
ol
2
X
o
BN
S
o
il
fr
>
-
ofo
ol
ol
e
(o]
)
ok
pou)
lo
t
ox
)
i
=

_32_



Table 4. Effect of planting method on plant hight and forage productivity of

warm season grasses, Jeju, 2014

Planting Productivity (ton/ha) Plant hight(cm)
Species Cultivar D E: nd
method . ry matter 1 2
Fresh yield yield (8. 31) (9. 21)
Giant Broadcast ~ 3.19+1.04c  1.10+0.28% - 61.3+6.4°
l1an
Drill 1.18+0.44°%  0.38+0.09" - 56.2+6.4°
cn Broadcast  2.02+0.38%fh (0 71+0,17% - 37.0+6.8
eyene . )
Drill 1.24+0.38°%"  0.43+0.14%" - 36.1+6.6°
Mohawk Broadcast  1.61+0.28%f" (61+0.11°% - 30.9+4.6°
ohaw
Bermudagrass Drill 0.56+0.365"  0.21+0.12¢" - 24.4+4 3"
Panchero BroadCaSt 2.].9i0.92Cdef O.72i0.27d6f - 40.7i5.9bC
Frio Drill 1.03+0.41%"  0.37+0.17%" - 34.7+8.8%
c Broadcast 3.27+1.08° 1.21+0.29° - 42.4+6.4°
ommon
Drill 1.32£0.36°%"  0.50+0.12¢%h - 32.6+3.6%
Tifton 85 Sprig 7.58+1.70° 2.56+0.43? - 60.6+8.7¢
TifQuik Broadcast ~ 2.63+1.03°  0.74+0.27% - 30.944.5°
1ryul
Drill 1.42+1,03°%  0.40+0.27"" - 31.1+4.0°
, ) Broadcast ~ 3.04+153°¢  0.88+0.37°% - 35.2+4.7%
Bahiagrass  Tifton 9 ) . o )
Drill 1.18+0.60°"  0.36+0.18' - 34.743.7%
Argent Broadcast ~ 0.79+0.12%"  0.22+0.04=" - 15.4+4.0¢
rgentine .
Drill 0.42+0.15" 0.13+0.04" - 16.7+3.6¢
Teft Titt Broadcast 9.53+0.15* 2.59+0.07* 67.5%3.6 56.7+6.3°
€ rass 1rran
& v Drill 7.36+0.74° 2.00+0.22° 66.1+4.4 61.9+6.6

+ & P Means in a row with different superscripts are significantly different (p<0.05)

Table 5= %3 F 294 45 & AWdS Yepd Ao sbg 5 2893 A
S B Az A vbslebzet~9] Tifton 9 FE x3Hef Absh 747}
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85 FF°] 5208 tonha o= AiEFS HAH. #bs|ofiese] Argenting &
< Wejvai= sl Aol A U dE s dF Tifton 85 FF Ol
2473 ton/haz 713 B AL JeEl Q. 23S FAE 23 Aurdow
vpslofrgt At 12k 58 FiF 71.3cme® b =2 AdE HoFglon 23

32 2% 7o| 717} 8055, 60.72cmE 7HE e AAEL wolrh uhalol1eks
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o] Tifton 99} TifQuiks= 1d%F 33 F=gto] 7lsstsom 8€ T Hd A&

FFe YEbd o] F wEd ASo] fFavs %S HERAT

Table 5. Effect of planting method on plant hight and forage productivity of

warm season grasses, Jeju, 2015

Planting Productivity (ton/ha) Plant hight(cm)
Species Cultivar s nd d
P method Fresh yield Dry m atter lt 2 3
yield (7.22)  (814) (9. 11.)
) Broadcast ~ 1.36£0.18% 0.52+0.05° - - -
Giant ]
Drill 413+2.83%  1.47+0.98° - - -
Broadcast  19.64+5.24° 7.31+2.31°¢ 385+4 3P - 48.8+5.4
Cheyene ]
Drill 15.1245.49% 550+2.33%¢ 39.146.5" - 48.2+5.3
Broadcast  19.48+4.25¢ 7.61+1.46°4 349+1.3° - 41.4+8.2¢
Mohawk ) ‘
Bermudagrass Drill 10.65+2.56 2.33+2.05% 29.1+8.8" - 40.3+7 4
Panchero Broadcast —17.08+6.28° 6.39+2.09"¢ 29.9+7.0° - 41.3+2.1¢
Frio Drill 8.87+4.68°¢ 342+1.93% 288+85" - 41.5+3.7¢
Broadcast 11.98+8.96% 4.52+3.32% 30.3+11.4° - 42.7+6.6¢
Common } . . . .
Drill 8.77+7.34° 310+2.68% 26.1+14.5 - 39.3£14.2

Tifton 85 Sprig 52.08+7.52% 24.73+389* 81.1+3.4° 46.7£5.6° 57.7+3.1"
- Broadcast  61.89+9.65° 14.68+3.17% 72.1+6.9° 81.9+50% 59.5+2.0>
TifQuik ] ) . .
Drill 34.16+10.10° 8.08+2.31" 64.9+12.3* 77.1+1.0° 63.3+3.6

Broadcast  63.49+3.20° 15.06+1.00* 78.9+52% 851+6.7% 59.6+3.4>

Drill 45.53+15.60° 10.99+4.10%®> 69.3+17.5* 78.1+4.8* 60.5+2.3>

Bahiagrass  Tifton 9

. Broadcast - - - - -
Argentine )
Drill - - - - -
) Broadcast 11.33+£3.92%¢ 3.28+0.94% 27.2+3.6° - 112.9+10.0*
Teffgrass Tiffany ) ] , )
Drill 11.78+1.86¢ 3.41+0.57% 27.7+3.9 - 117.1£9.2%

« & P Means in a row with different superscripts are significantly different (p<0.05)

4. #8347 R I mE 484 ¥

HAE HxQ] Wruastset vpslolastsel] tig A § A WEE

A4 A3 BT Go] AW 450m nANAE TAHAY WFChelseh v}

slofazts FF RFolM Eefol o3 vjsim FHol Aol A =ew

_34_



I FolA E7E HEHYY W Frael~9 Tifton 85 FZ 3 uhslol 1l
TifQuikZ} Tifton 9 FF2 &l 2 Ao vlwd Zste] AUy oz ASo]
e FFol Hlste]l x7lel] A FE e, ojojd W griiel~e] Cheyenne,
Mohawk, Panchero Frio, Common#%©°] 50| AlZES o Wt 1el9]
Giant# & salffoll o3k A z3k ez AfPo] ofF A xsth.

A Ex g7 @ gFHed e Ax 9 dessd WMol i
ZAHE 3= Table 63 2tk #3538 AAE 2ARS flste] 74589 w1&xk 7

, 27k 84, 3xk 99) Fgste] xaE B dards A 249 Az
¥} T BT w50 wek A Aoyt & Aom B A vHp<0.05).
A7 Az warrket2=9] Tifton 8 FE3 vhs|elrebe] TifQuik¥ Tifton
9 FFoNA 77 5208, 48.02, 5451 ton/ha®l FHS Ho] 7H 58 oH, o]
A WH2et 29 Cheyenne®%9] 4=%Fo] 1868 ton/ha©]$lal, Mohawk, Panchero
Frio, Common %% 77} 1507, 1298, 1224 ton/ha®]l %S HAFAoH, Wi
th1efso] GiantEE2 296 tonhaez 7Fg v Ax4#S Jelydoh Azt
AEFFHS Wt 1g2~9] Tifton 8 #& ¥ whslol1e}2~9 Tifton 9°] 747}
1090, 11.76 ton/hal® 7}4 st om, olo]A] upslol1et~9 TifQuik #+
ZFoA 1059 ton/hadl FHS HI, B HFTFL229 cheyenne, Mohawk,
Panchero Frio #3&°] Zt7F 587, 491, 4.22 ton/ha®.Z ST LS =B
ol WhHo] vHthrgl~ Common, Giant® £ 362, 1.01 ton‘hal® 714 ¥
AR S BT A7 AAES AvEw npslofret~ 9] TifQuik ¥}
Tifton 9 FF°] g F Aol iz ow o] FA7|H iAol 1LE2H

Gehn glou, BFtadae Agds 43 Fol Aol tha %A o]Fol

A3 QolA FEA7|E Ao T Bidst Hoz A EHrl. EE2Y o
T e AL vladt A3 HFo2el~9] cheyenne 52 A9 A

b
ZES Aaet £9 11129 756 ton/ha®® #9 U= ZIE Yo
(p<0.05), Mohawk# & ¢l 7-F-ol= ztzt 9.74¢9F 5330 % Zo] U= FHFS H
TR pP<0.05). Lgfar wpsjopaetso] Aol TifQuik FFolA Atakel =9
Ht x5S 27 20637 11.39 ton/hal 2 o= AolE HoF3om
(p<0.05), A= FFol AAANE 4467 259 ton/hal = o+ AFE YERY
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Table 6. Effect of harvest time and planting method on fresh and dry matter yield of warm season grass

Species Cultivar Planting Fresh yield(ton/ha) Dry matter yield(ton/ha)
method 18 ond 3rd Total Mean s ond 3rd Total Mean
Broadcast - - 1.35£0.08 1.35x0.08 1.35:0.08 - - 0.52+0.09 0.52+0.09 0.52+0.09
Giant Drill 0.83+0.01 - 3754242 458+241 2.29+2.22 0.17+0.06 - 1.330.84 1.50£0.88 0.75+0.83
Mean  0.83%0.01 - 25522.02%  2.96%2.33° 1.98+1.81 0.17+0.06 - 0.92+0.70 1.01£0.78° 0.67£0.67
Broadcast 7.78+0.51 - 14.46+0.75 22.24+1.07 11.12+3.70% 1.67£0.09 - 537£0.84 7.04+0.76  3.52+2.09
Cheyenne Drill 5.44+2.07 - 0.68+343 15124549 7.56+3.44 1.18+0.54 - 3514145 4.69+1.99 2.34+1.61
Mean  6.61%1.86 - 12.07+3.43* 18.68+5.26" 9.34+3.88 1.43+0.44 - 444£147 587+1.86™ 2.93+1.88
Broadcast 6.98+1.13 - 1250+4.28 19.48+4.25 9.74x4.12% 1.570.13 - 487+156 644169 3.22+2.06
Bermuda Mohawk Drill 4.01£2.10 - 6.64£1.62 10.65t2.56 5.33+2.21 0.85+0.45 - 253+0.63 3.38+0.77 1.69+1.04
grass Mean  5.50+2.22 - 9.57+4.32% 15.07+5.77° 7.53+3.91 1.21£0.49 - 3.70£1.67 4.91£2.05¢ 2.46+1.75
Broadcast 5.86+4.60 - 11224253 17.08+6.28 8.54+4.43 1.29+1.00 - 421+0.73 549+153 2.75+1.78
Panchero Frio  Drill 3.09+2.35 - 5784262  887+4.68 4.43+2.67 0.72+0.56 - 2224110 295156 1.47+1.13
Mean  4.48%3.60 - 850+3.77 12.98+6.69™ 6.49+4.09 1.01+0.79 - 3214137 4.22+1.96° 2.11+157
Broadcast 6.48+0.19 - 7664528 14.14+525 7.07+3.40 1.310.04 - 2894194 4204193 2.10+1.50
Common Drill 474+1.69 - 5614431 10.35+4.78 5.17+2.97 1.06+0.41 - 1.97+#153 3.03+1.66 151+1.12
Mean  561%4.31 - 6.63+4.45 12.24+4.95" 6.12+3.20 1.18+0.30 - 243+164 3.62+1.74% 1.81+1.30
Tifton 85 Sprig  33.36+6.64 - 18.72+1.06 52.08+7.52* 34.72+2653  6.76£1.95 - 414027 10.90+2.22* 545%1.11
Broadcast 23.00£7.24 23.22+2.42 15.67+2.09 61.89+9.66 20.63+5.43 449+148 521+048 3.69+047 13.39£2.14 4.46+1.05
TifQuik Drill 1293522 1395+241 7.28+591 34.16+10.10 11.39+5.16 2.85+1.02 318054 1.75+141 7.78+215 259+1.12
Bahia Mean  17.96+7.89 1859552 11.48+6.07 48.02+17.57% 16.01+7.00 36145  4.20£120 2724142 1059+2.15" 353+1.42
grass Broadcast 22.77t3.16 25.05:2.12 1567+2.02 6349320 21.16%4.75 482+0.85 515+043 3.72+055 13.69+0.82 4.56+0.85
Tifton 9 Drill  16.25£9.46 16.89+2.74 12.39+350 4553+1559 15.17+5.64 3.18+1.86 366090 299+093 9.83+3.67 3.28+1.17
Mean  1951+7.25 20.97+4.98 14.03+3.12 54.51£14.08" 18.17+5.92 4004158 4.41+1.03 3.35+0.79 11.76+2.25° 3.92+1.20

+ & 2 Means in a row with different superscripts are significantly different (p<0.05)
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Table 7. The content of mineral elements in warm season grass

Trace mineral
Ca(%) P(%) K(%) Na(%) Mg (%)

Giant  0.35+0.06% 0.34+0.02%" 1.75+0.21°> 0.03+0.01*" 0.15+0.04%

Species Cultivar

Cheyene  0.39+0.05* 0.34+0.02" 1.65+0.08"™ 0.02+0.01*> 0.16+0.02°*

Bermuda ~ Mohawk  0.39+0.05* 0.32+0.01" 1.63+0.05" 0.02£0.00" 0.16+0.02°"

grass Panchero
Frio
Common  0.30+0.06™™ 0.26+0.03° 1.40+0.18° 0.03+0.012*" 0.11+0.02°

0.37+0.08" 0.32+0.05™ 1.69+0.15™ 0.03+0.00®> 0.14+0.03°%

Tifton 85 0.33+0.06™ 0.32£0.04™ 1.92+0.14™ 0.03£0.00 0.18+0.01°*

TifQuik  0.27+0.05 0.29+0.06™ 1.42+0.25° 0.03+0.01°* 0.18+0.01°%
Bahiagrass ~ Tifton 9 0.27+0.02> 0.35+0.05® 1.47+0.17" 0.03+0.01* 0.23+0.04*

Argentine  0.25+0.01°  0.38+0.07* 1.72£0.10"™ 0.03+0.00"> 0.28+0.03"

Teffgrass Tiffany  0.28+0.03™ 0.39£0.05" 1.75+0.20™ 0.05+0.01* 0.20+0.08"

+ & P Means in a row with different superscripts are significantly different (p<0.05)
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Wtk 25 Aaa AR dEFS 243 235 B9, NDF &2 Waoa
Foll A 61.69%% 714 =S ZAF}E Yetylon ups|ofaebs
Argentine %% 3 WHUh2gt2 Pancero Frio #3504 Zbzb 51.303 5542%=
7HE e AskE YET ADF 3 HF T aeks Glant 534 30.80% =
7HE =8 S yekd whdo] Hls|ol el Argentine EEolA 23.95% %2 7}
2 WA YEbsth o2 st A= Park et al. (2015)0] Halgh WA Hxeo] %
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=
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Table. 8. Forage quality of bermudagrass, bahiagrass and teffgrass varieties

in Jeju

Crude protein Crude fat Crude fiber

Cultivarpar og) (DM, %) (DM, %)

Species

Crude ash
(DM, %)

NDF
(DM, %)

ADF
(DM, %)

Giant  15.96%3.04% 2.58+0.28%" 28.72+1.13%

Cheyene 18.98+0.51%" 3.63+0.92™ 23.91+0.06

Mohawk 1851+1.33*¢ 2.10+0.15" 23.88+0.39¢f
Bermuda

Panchero
Frio

grass 18.01£0.94%43 34+0.07° 24.27+1.26%

14.91+2.62¢ 2.22+0.10°" 25.76+1.29*

Common

Tifton 85 15.59+1.08° 2.42+0.02°" 26.29+0.75™

10.58+0.47* 59.04+3.79"™ 30.80+1.84°
10.90£0.32% 54.62+0.97¢ 2554+0.97
10.97+0.31% 57.28+0.79>4 25.48+0.28"
10.59+1.38* 55.42+2.35¢ 26.15+1.46%
6.79+4.30° 61.69+3.02% 27.42+1.15%

10.05£0.38* 60.52+0.50" 28.63+0.10™

TifQuik 16.36+1.36™¢ 4.30+0.51* 26.45+0.34™

Bahiagrass ~ Tifton 9 15.28+0.34% 2.39+0.06" 28.06+0.53™

8.24+0.90" 56.37+1.32¢ 27.45+0.64%

7.96+0.58" 59.30+0.90°> 29.99+0.27*

Argentine 19.75+1.29% 3.56+0.12™ 22.37+0.63" 10.67+1.03* 51.30+0.71° 23.95+0.25'

Teffgrass  Tiffany 16.13+0.72>42.76+0.14%'27.33+0.41*™ 10.67+2.25% 56.20+0.31°¢ 30.01+0.70?"

» NDF: Neutral detergent fiber, ADF: Acid detergent fiber
« & D Means in a row with different superscripts are significantly different (p<0.05)

o ASA7] 2 SFE e mE AARVHA W3

s}i= Table 94 X
w5l webA
YEFN A (p<0.05). WMo 1et Giant®&E°] 3151%=2 7 =7

olo]A] ®Wfiti1et2: Panchero Frio®t Mohawk #&e°] 27 30.47+%
UelWorn, Common¥ cheyenned&©] 29.313 2896%= F3Hd%9

et o, vFlel~ Tifton 85 FZ 3 vps|ol1et~ Tifton99}t
TifQuik:Fo] Z}7} 24.21, 22413} 21.71% 2. % E} %ol H|gle] FH oz te

0] =
AT

9
LERSE .

30.35%=

Anslake

o=

Aol &

AZFFE eplh A8 70 te A2gd Wats NRdagss vE F
Zo A Aol Ee ATE LR THP<0.05).
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Table 9. Effect of growth stage and planting method on dry matter content of

bermudagrass and bahiagrass cultivar

Species Cultivar Planting . Dr§.7 matter (%).
method Booting Heading Flowering Mean
Broadcast - - 38.11+£3.83 38.11+3.83
Giant Drill 20.66+7.66 - 35.75+0.72 28.21+9.59
Mean 20.66+7.66 - 36.93+£2.78+ 31.51+9.26"
Broadcast  21.51+0.40 - 37.18+5.88 29.35+9.36
Cheyenne Drill 21.26%1.47 - 35.90£2.48 28.58+8.23
Mean 21.38+0.98 - 36.54+4.09+ 28.96+8.41°
Broadcast  22.88+4.03 - 39.21£1.24 31.05+9.33
Bermuda Mohawk Drill 21.23+0.36 - 38.09+0.44 29.66+9.24
grass Mean 22.06+2.72 - 38.65+1.04* 30.35+8.88%
Broadcast = 22.40+1.08 - 37.77+2.22  30.09£8.56
Pagifm Drill  24.11:1.99 - 37602275 30.85:7.69
Mean 23.26+1.71 - 37.69+2.24% 30.47+7.77"
Broadcast  20.23+0.03 - 38.73£2.10 29.48+10.22
Common Drill 22.12+0.93 - 36.16+£3.40 29.14+8.00
Mean 21.17+1.19 - 37.44+2.89% 29.31+8.75"
Tifton &5 Sprig 20.05+1.88 - 28.37+0.52+ 24.21+4.72¢
Broadcast 19.45+0.32 22.45+0.37 23.60+1.76 21.83+2.07
TifQuik Drill 22.37+1.46 22.83+0.30 23.75+1.21 22.99+1.13
Bahia Mean 20.92+1.86 22.64+0.37 23.68+1.36 22.41+1.72%
grass Broadcast  21.09+0.95 20.59+1.02 23.71+0.49 21.80+1.63
Tifton 9 Drill 19.46+0.89 21.48+1.74 23.98+0.72 21.64+2.22
Mean 20.28+1.21 21.04+1.37 23.84+0.57 21.72+1.89°

+ & P Means in a row with different superscripts are significantly different (p<0.05)
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Table 10. Effect of growth stage and planting method on crude protein content

of bermudagrass and bahiagrass cultivars

) ) Planting Crude protein(DM, %)
Species Cultivar - - -
method Booting Heading Flowering Mean
Broadcast - - 11.04+0.05  11.04+0.05
Giant Drill 16.78+0.49 - 15.8240.69  16.30£0.75
Mean  16.78+0.49" - 13.43+2.65™ 14.55+2.70
Broadcast  19.16%1.85 - 13914190 16.53+3.33
Cheyenne Drill 18.73+1.83 - 13.81+x1.56 16.27+3.09
Mean  18.95+1.66 - 13.86+1.55® 16.40+3.07
Broadcast ~ 17.88+2.27 - 14.63+0.78  16.26+2.34
Bermuda  Mohawk Drill 19.34+2.35 - 13.10£0.44  16.22+3.73
grass Mean  1861+2.21° - 13.8741.01® 16.24+2.97°
Broadcast ~ 17.99+1.49 - 13524159 15.76+2.81
Paﬁfm Drill 18.05£0.71 - 14524144  16.29+2.18
Mean  18.02+1.04% - 14.02+1.46% 16.02+2.41°
Broadcast  18.97+1.18 - 13.09+0.75 15.44+3.31
Common Drill 18.63+1.19 - 13.8740.82  16.25+2.77
Mean  18.76+1.04° - 13.47+0.82°™ 15.88+2.90%
Tifton 85 Sprig 11.53+0.33" - 14.44£0.26* 12.99+1.62¢
Broadcast 11.12+1.10 10.65+0.76 12.13+1.09 11.30+1.08
TifQuik Drill 11.74£157 10.32+0.80 12.55+1.28 11.53+1.46
Bahia Mean 11.43£1.26" 10.48+0.72 12.34+1.09° 11.42+1.25¢
grass Broadcast 10.62+1.66 9.65+2.34 12.30+1.30 10.86+1.95
Tifton 9 Drill 11.46+1.41 12.03+1.69 13.22+1.40 12.23+1.52
Mean  11.04+145" 10.84+224 12.76+1.31™ 11.55+1.84¢

+ & P Means in a row with different superscripts are significantly different (p<0.05)

H 5}= Table 119 4]

ui kel 2ok BAE Bxe FEW AT 246 F9el YAE Aozt 9
© o2 YEI T (p<0.05). vtslol1el2 Tifton9 #Eo] 30.80%= 714 =
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Table 11. Effect of growth stage and planting method on crude fiber content

of bermudagrass and bahiagrass cultivars

_ _ Planting Crude fiber(DM, %)
Species Cultivar
method Booting Heading Flowering Mean
Broadcast - - 24.07+0.05 24.07+0.05
Giant Drill 23.80+0.50 - 25.80+2.53  24.80+1.96
Mean 23.80+0.50 - 24.94+1.86 24.56+1.59°
Broadcast  23.16+1.93 - 24.22+1.68  23.69+1.72
Cheyenne Drill 22.97+1.37 - 25.056+0.49 24.01+1.46
Mean 23.06£1.50 - 24.64+1.20 23.85+1.53
Broadcast  22.53+0.52 - 23.27+0.56  22.90+0.63
Bermuda  Mohawk Drill 21.00+1.42 - 24.11+0.13  22.55+1.93
grass Mean 21.76+1.27 - 23.69+0.58+ 22.73+1.38°
Broadcast = 22.33+0.59 - 2297064 22.65+0.65
Pagifro Drill  22.93+0.60 - 22.83+0.68  22.90+0.57
Mean 22.63+0.63 - 22.93+0.59 22.78+0.60°
Broadcast  22.96+1.03 - 23.38+0.81  23.21+0.81
Common Drill 22.14+0.82 - 23.92+2.16  23.03+1.75
Mean 22.47£0.90 - 23.65+1.49 23.11+1.34%
Tifton 85 Sprig 31.00+0.16" - 28.17+0.66 29.58+1.61"
Broadcast 29.21+1.51 31.85+1.18 31.38+1.06 30.81+1.64
TifQuik Drill 29.15+1.19 32.17¢1.06  30.08+1.23 30.47+1.68
Bahia Mean 29.18+1.22 32.01£1.02 30.73+1.25 30.64+1.62"
grass Broadcast 30.76+1.14 32.98+2.24 30.55+1.81 31.43+1.94
Tifton 9 Drill 29.87+1.05 31.25+1.69 29.38+0.78 30.17+1.36
Mean 30.31+1.09 32.12+#2.01 29.96+1.40 30.80+1.75°

+ & P Means in a row with different superscripts are significantly different (p<0.05)
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Table 12. Effect of growth stage and planting method on crude ash content of

bermudagrass and bahiagrass cultivars

Species Cultivar Planting - Cruc%e ash(DM, %)
method Booting Heading  Flowering Mean
Broadcast - - 8.38+0.05  8.38+0.05
Giant Drill 10.10+0.50 - 9.96+0.52  10.03+0.46
Mean 10.10+0.50 - 9.17+0.92  9.48+0.90"
Broadcast 12.21+1.36 - 10.57+2.67 11.39%2.10
Cheyenne Drill 12.00+1.37 - 9.06+0.71  10.53+1.88
Mean 12.10+1.23%* - 9.82+1.94 10.96+1.95°
Broadcast  10.27+0.23 - 9.05+0.63  9.66+0.79
Bermuda  Mohawk Drill 11.12+£2.57 - 8.29+0.15  9.70+2.25
grass Mean 10.69£1.70%* - 867059  9.68+1.61"
Broadcast  11.04+1.83 - 8.99+0.82  10.02+1.69
P arFfiero Drill  11.21+161 - 8.79+0.80  10.011.64
Mean 11.13+1.55% - 8.89+0.73  10.01+1.64
Broadcast  10.45+0.86 - 894+0.15  9.54+0.93
Common Drill 10.37+0.76 - 9.63+0.63  10.00+0.74
Mean 10.40+0.69 - 9.29+0.56  9.79+0.82"
Tifton 85 Sprig 8.82+0.07 - 10.84+0.28+ 9.83+1.12°
Broadcast  8.40+0.03  7.59+0.83  8.22+0.61  8.07+0.63
TifQuik Drill 8.26+0.38  7.68+0.83  7.92+1.04  7.95+0.73
Bahia Mean 8.33+0.25  7.63+0.74  8.07+x0.78  8.01+0.67°
grass Broadcast  857+0.73  7.67+0.66  8.19+0.61  8.15+0.70
Tifton 9 Drill 8.32+0.66  7.50+0.63  8.61+056  8.15+0.73
Mean 8.45+0.64  7.59+0.59  8.40+0.57  8.15%0.70°

« & P Means in a row with different superscripts are significantly different (p<0.05)
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Abstract

Pasture renovation can be defined as a series of actions that lead to a
permanent or long-term change in the botanical composition of a pasture.
The intended changes are designed to improve the species composition or to
increase the population of a selected species in the pasture. This study was
carried out to determine the effects of seed mixture and seeding frequency on
botanical composition, forage productivity and liveweight gain in horse
grazing pasture. Experimental plot was located at 450 m altitude within Jeju
racehorse breeding farm, Korea Racing Authority in Jeju from 2016 to 2017.
Total six experimental pastures (T1: Newly established with orchardgrass
(OG) + perennial ryegrass (PRG), T2: Old pasture overseeded with OG+PRG
T3: Tall fescue monoculture, T4: Bermudagrass monoculture, T5: Bahiagrass
monoculture) were established in autumn, 2015 for cool season grass pasture
and established in spring, 2016 for warm season grass. In grass composition
of pasture, the T3 (tall fescue monculture, 79 %) was highest in cool season
grass based mixture pasture and warm season grass based pasture (T4, T5,
85787 %) maintained higher than cool season grass based pasture (T1, T2,
T3). Average annual dry matter (DM) yield was the highest at T3 (13,235
kg/ha), then with T5 and T4, average annual DM yield was 12,237 kg/ha and
11,412 kg/ha, respectively. In grazing effects, Content of crude protein (CP)
and total digestibility nutrients (TDN) was the highest at T1 ( CP 12.02,

TDN 00) in cool season grass based mixture and warm season grass based
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pasture showed high in ADF (acid detergent fiber) and NDF (neutral
detergent fiber) content. Daily DM intake was highest at T1 (11 kg/head),
then with T4 (10.3 kg/head) and T5 (9.9 kg/head). Average daily gain for
growing horses was highest at Tl (0.59 kg/day) in cool season grass mixture
pasture, but T4 (057 kg/day) and T5 (0.55 kg/day) in warm season grass

pasture were not significant.

(Key words: Pasture renovation, Cool season grass, Warm season grass,

Horses, Average daily gain)
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& NEHIL B kR RS 242 6029} 40% H-A S

.

Table 13. Grass mixture and seeding rates for grazed pasture by horses

Paddock ) Seeding rates
Treatment . Grass mixture
(Size) (kg/ha)
T1: Newly established with No.39
OG + PRG 0G=25, PRG=15
OG+PRG (10,000m’)
T2: Old pasture overseeded No.44
. _ OG + PRG 0G=12.5, PRG=75
with OG+PRG (19,063m’)
No.64
T3: Tall fescue monoculture . Monoculture 40
(11,280m’)
No.65
T4: Bermudagrass monoculture Monoculture 30
(10,064 m’)
) No.66
T5: Bahiagrass monoculture Monoculture 30
(10,244 m’)

* OG: Orchardgrass, PRG; Perennial ryegrass, TF: Tallfescue

AE 24 248 A8 52 3% A ES5AES Table 14014 BE wvpo} 32

o B Wit pHE 542 o Edolflor f7le dEE 161%, & Ao

of

L 0.16%, Faclat sheke 109.03 mg/kg, %ol 3-&#(CEC)S 1345 comol+/kg
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Table 14. Chemical properties of the soil before experiment

D
(cmol+/kg) ( C]?C/k )
+
Mg K Na OFE
0.6

Exchange cation

Ca

oMV T-N"  Ava. P,Os
(%) (%) (mg/kg)

pH
(1:5)

Site

0.3 13.22

0.7

5.22 1.22 0.13 116.33 2.3

T1

0.2 14.55

04

21 038

541 1.52 0.18 112.42

T2

13.54

0.1

0.5

0.9

5.61 1.82 0.14 105.64 24

T3

05 01 12.28

0.6

5.52 1.63 0.15 100.28 2.3

T4

13.65

0.2

0.7

0.7

5.45 1.87 0.19 110.46 2.5

TS5

13.45

232 074 054 018

5.44 1.61 0.16 109.03

Mean

YOM: Organic matter, T-N: Total nitrogen, EC: Cation exchange capacity
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Table 15. Growth characteristics of newly established pasture by cool-warm

season grass, Jeju, 2016 to 2017

Treatment Emergence! Disease’ Regrowth! Sgi?‘t:;) Zoieading da2t(e)17
T1 1 1 2 1 10 May 6 May
T2 2 1 2 1 12 May 7 May
T3 1 1 1 1 13 May 4 May
T4 1 1 1 2 - 24 May
T5 3 1 1 4 26 July 7 July

* T1: Newly established with OG+PRG, T2: Old pasture overseeded with OG+PRG T3:

Tall fescue monoculture, T4: Bermudagrass monoculture, T5: Bahiagrass monoculture

U Emergence, Disease, Regrwth, Winter survival : 1(best)~9(worst)
. 4474

NF7E B AEA 2AE AP BHNY Bz 4F 2X9] Bz
Table 163} 17014 H= wkel Zoh Al 1dxF A A5 F2AdA Hx
AH &S EHATF G (TI)7F 81% & 7HE =4 Yehsken 71F 2A o @
Aasseh deydetelagtas Bokgk A2 H(T2)oA =2u& 58%= 7}
S vetea A Y Bx905 2A= Mok (T4) 9 bsleaets o

TH(TH A 2z 89¢F 85% & 5-3H]
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Table 16. Botanical composition of newly established pasture by cool-warm

season grass, Jeju, 2016

1% cut 2nd et 3 cut Avg.
Treatment Pasture Weeds Pasture Weeds Pasture Weeds Pasture Weeds

(%) (%) (%) (%) (%) (%) (%) (%)
T1 79 21 52 49 70 30 67 33
T2 63 32 51 49 53 47 58 43
T3 90 10 68 32 36 14 81 19
T4 33 12 90 10 - - 89 11
T5 85 15 86 14 - - 85 15

* T1: Newly established with OG+PRG, T2: Old pasture overseeded with OG+PRG T3:
Tall fescue monoculture, T4: Bermudagrass monoculture, T5: Bahiagrass monoculture
AE 2dxk ghxE 95 BExAd A Hx AR &S E9 2T G9H(T3)7}
Al HEb o™ 7]

W Aol A BENE 46%2 7HE WA dehgth U8 2295 24E

6% = 7%

Hir

N

ZAo o=~} FHyydelol 18 A

W Fohekes) wpsloliekes wabtel A 247k 879} 8% Hzugo] A fAE e
H 5}

& 2}
of Hx nlgo] 7tz 877 88%= =l A

U Y BzAe] AAH Bzw
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il
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A HxAef W2 o454
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2 gashs o eyt UAg Bxe 4554 4 9 oFHel Hud
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b 71 15T olst2 U7 7kl HolewA 4% &
S7F Aot Aol AF= Ao ®E e tH(Nelson and Moser, 1994;  Volenec

and Nelson 1995).

_63_



Table 17. Botanical composition of newly established pasture by cool-warm

season grass, Jeju, 2017

1% cut 2nd et 3 cut Avg.
Treatment  pastyre Weeds Pasture Weeds Pasture Weeds Pasture Weeds

(%) (%) (%) (%) (%) (%) (%) (%)
T1 74 26 45 55 62 38 60 40
T2 59 4] 38 62 42 58 46 54
T3 85 15 60 40 82 18 76 24
T4 85 15 87 13 83 17 85 15
TH 82 18 88 12 84 16 85 15

* T1: Newly established with OG+PRG, T2: Old pasture overseeded with OG+PRG T3:

Tall fescue monoculture, T4: Bermudagrass monoculture, T5: Bahiagrass monoculture
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* T1: Newly established with OG+PRG, T2: Old pasture overseeded with OG+PRG T3:
Tall fescue monoculture, T4: Bermudagrass monoculture, T5: Bahiagrass monoculture

Fig. 5. Average pasture composition of newly established pasture by

cool-warm season grass, Jeju, 2016-2017

AP} FAY Hx 95 2A 9 Abx A Table 18% 19904 Hi= v}
oF Atk AEA =AW FAY Bx A5 249 20161 Atz e S
@3 A2 (T3)7F A3 A= 58831 kg/hast Az AEF# 13,237 kg/ha=
7HE =A UERE oM (p<0.05) 71 A eat=aetast dgydete] el
5 HIst A2 F(T2)7F 2+7y 30,2203 7,011 kg/haz 7Hg w2 i3S YE

2 THpP<0.05).
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Table 18. Forage productivity of newly established pasture by cool-warm

season grass, Jeju, 2016

Plant Fresh yield(kg/ha) Dry matter yield(kg/ha)
Treatment .

height(cm) 1 ond 34 Total st o2 39 Total
T1 835 23,111 11,080 6,831 41,022° 5200 2493 1537 9,230°
T2 875 10,909 11,711 7,599 30,2201 2531 2,717 1,763 7,011¢
T3 85.6 31,782 15,347 11,702 58,831% 7,151 3,453 2,633 13,237°
T4 51.6 19,733 15,267 - 35,000° 4,702 3,996 - 8,699°
T5 33.8 23,100 19,167 - 42 267° 4760 4,127 - 883’7

* T1: Newly established with OG+PRG, T2: Old pasture overseeded with OG+PRG T3:
Tall fescue monoculture, T4: Bermudagrass monoculture, T5: Bahiagrass monoculture
« & b Means in a row with different superscripts are significantly different (p<0.05)

20179 FAHI} IAE Bx FE 2AW ExA o Atz RS VE %
Aol ox=etael ey detel

A2 TH(T3)Y At A== 13,459¢} 13,232 kg/haz 7F4 =4 e
(p<0.05). FAE Fx2Q Wikt wpsjopaets d@ub A e whs]of et
2 G A2 H(TH) Y BxFdd d=FFo]l 27 682673 15846 kg/ha® =7
WERS TH(p<0.05).

gag wud A H(T2)9 EdaF W
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Table 19. Forage productivity of newly established pasture by cool-warm

season grass, Jeju, 2017

Plant Fresh yield(kg/ha) Dry matter yield(kg/ha)
Treatment .

height(cm) 1 ond 34 Total st o2 39 Total
T1 85.3 38,747 5538 9,236 53,520¢ 8718 1,246 2,078 12,0424
T2 86.4 37,418 3530 7,065 48,013° 7,001 819 1,639 10,459°
T3 88.6 40,284 7467 11,058 58,809 9,064 1,680 2,488 13,232¢
T4 56.8 18551 21,356 22,867 62,773 4174 4805 5,145 14,124°
T5 35.2 20,776 21,091 26,440 68,267% 4820 4893 6,134 15,8467

* T1: Newly established with OG+PRG, T2: Old pasture overseeded with OG+PRG T3:
Tall fescue monoculture, T4: Bermudagrass monoculture, T5: Bahiagrass monoculture
= & P Means in a row with different superscripts are significantly different (p<0.05)
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2017; Kim et al., 2016; Hwang et al., 2016).

WA Bzl wHEhaaae) vpelolgt s vz Hit A4S
11,412¢} 12,237 kg/ha= vfs|of1ef @3} Ao A =4 YeERg o 22324
1At 2dAFe] ko] Frhste] A XA o] AadsE Bibde] EobA =
Ao 2 YUBth ol BFuetset npslotaet s FEA I Astd S 7HA L

Aol AEw 7hsstd ol 53 AL B Fobxlthal B 33l th(Hanna, 1992).

Table 20. Forage productivity of newly established pasture by cool-warm

season grass, Jeju, 2016-2017

Fresh yield(kg/ha) Dry matter yield(kg/ha)
Treatment
2016 2017 Total Avg. 2016 2017 Total Avg.
T1 41,022 53,520 94542 47,271°¢ 9,230 12,042 21,272  10,636°
T2 30,220 48013 78,233 39,117¢ 7,011 10,459 17,470 8735
T3 58831 58,809 117,640 58,.820% 13,237 13,232 26,469 13,235°
T4 35000 62,773 97773 48887° 8,699 14124 22,823 11,412°
T5 42267 68267 110534 55267° 8,887 15,846 24,733 12,237"

* T1: Newly established with OG+PRG, T2: Old pasture overseeded with OG+PRG T3:
Tall fescue monoculture, T4: Bermudagrass monoculture, T5: Bahiagrass monoculture

= & ® Means in a row with different superscripts are significantly different (p<0.05)
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M= A G(CY) FHxol vl thAh Uil Buskgled AW Bxe A Y
Tz e vrEeestE dd gheko] Al Aa ol w2 Aol 7
dgtrhar 3kl o™ (Barbehenn et al, 2004) H3F vr2 A &R Qe X F &
AlE7EA]7) sirfar B 18It Jones, 1985). A Henderson and Robinson(1982)
o oE23d" 720 26ToNA BHBTCAA Lep7td W Hohaebsst nps)ol1et 29
28bgo] 747t 76%9F 12.9% FHAgthal B aske

HJ'
L

Table 21. Forage quality of newly established pasture by cool-warm season

grass, Jeju, 2016-2017

Treatment  Year CP NDF ADF Ash TDN:
(%, DM) (%, DM) (%, DM) (%, DM) (%, DM)

2016 12.71 52.75 28.10 8.64 66.7

T1 2017 11.61 61.25 35.31 8.25 61.0
Mean 12.16 57.00 31.71 8.45 63.8

2016 10.90 50.68 26.82 8.94 67.7

T2 2017 10.60 61.11 35.31 9.20 61.0
Mean 10.75 55.90 31.07 9.07 64.4

2016 10.93 50.96 30.16 9.12 65.1

T3 2017 10.53 60.85 34.93 8.54 61.3
Mean 10.73 58.41 32.55 8.83 63.2

2016 11.30 62.10 30.42 8.51 64.9

T4 2017 12.78 63.27 32.32 10.25 63.4
Mean 12.04 62.69 31.37 9.38 64.1

2016 11.18 62.43 34.98 10.12 61.3

TS 2017 10.08 62.84 33.52 9.24 62.4
Mean 10.63 62.64 34.25 9.68 61.8

* T1: Newly established with OG+PRG, T2: Old pasture overseeded with OG+PRG T3:
Tall fescue monoculture, T4: Bermudagrass monoculture, T5: Bahiagrass monoculture
¥ TDN = 88.9-(0.79xADF%)
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* T1: Newly established with OG+PRG, T2: Old pasture overseeded with OG+PRG T3:
Tall fescue monoculture, T4: Bermudagrass monoculture, T5: Bahiagrass monoculture
Fig. 6. Daily fresh and dry matter intake(kg/head) of cool-warm season grass

pasture for grazing horses
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1891 kg/+ o2 £ SAEFS e eat=etset Ay deto] et
B ZAF(TI)oNA 165645 kg/Foz 714 e FA %S Yeb A tHp<0.05).
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Table 22. The average daily gain and gain body weight of different cool

season grass pasture grazed by Thorougbred horses

Category T1 T2 T3
Grazed days (day) 32 32 32
Grazing pressure (head/10,000m’) 2 2 2
Initial body weight (kg/head) 438 435 430
Finish body weight (kg/head) 457 450 452
Gain body weight (kg/head) 19.01* 15.45 18.91
Average daily gain (kg/day) 0.59* 0.47° 0.56°

* T1: Newly established with OG+PRG, T2: Old pasture overseeded with OG+PRG T3: Tall
fescue monoculture

« 2 P Means in a row with different superscripts are significantly different (p<0.05)
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grass pasture grazed by Thorougbred horses
Category

Grazing pressure (head/10,000m’)
Initial body weight (kg/head)

Finish body weight (kg/head)

Gain body weight (kg/head)
Average daily gain (kg/day)

Grazed days (day)

« 2 P Means in a row with different superscripts are significantly different (p<0.05)

Table 23. The daily gain and gain body weight of different warm season
* T4: Bermudagrass monoculture, T5: Bahiagrass monoculture
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Table 24. The change of blood composition in horses grazing warm season

grass pasture

Warm season grass pature Cool season grass pasture
Category
Initial Finish Initial Finish
WBC(10%/10) 11.40 13.25 8.94 7.66
LYM10%/10) 3.53 6.09 3.04 2.79
MON(10%/ 1) 0.35 0.66 0.37 0.18
NEU10%/ ) 6.37 6.30 4.88 4.49
EOS(10%/10) 0.93 0.18 0.51 0.18
BAS(10°%/ L) 0.08 0.03 0.06 0.03
LY (%) 30.60 46.35 28.37 35.40
MO(%) 2.90 4.95 3.37 2.10
NE(%) 56.15 47.15 46.73 59.85
EO(%) 9.65 1.35 6.38 2.30
BA(%) 0.75 0.20 0.62 0.35
RBC(10%/10) 8.95 10.89 757 9.22
HGB(g/dt) 16.15 15.05 12.92 14.40
HCT(%) 44.80 42.95 35.79 39.77
MCV (f1) 50.00 39.50 40.00 4350
MCH(pg) 18.10 13.80 14.48 15.70
MCHC(g/d¢) 36.00 34.95 30.07 36.20
PLT(10%/10) 155.00 154.00 95.25 140.00
PCT(%) 6.40 5.55 4.66 5.85
MPV (f]) 0.10 0.09 0.06 0.09
RDWc(%) 34.40 29.00 25.72 33.80
NA +(mmol/1) 136.00 113.17 136.50 135.50
K+(mmol/1) 4.10 3.55 4.60 3.85
TCD2(mmol/1) 32.00 26.33 28.00 29.50
CK(u/l) 345.50 363.67 259.50 306.00
GLU(mg/dl) 80.00 68.00 108.50 108.00
CA(mg/dl) 12.55 10.47 12.25 12.80
BUN(mg/dl) 21.00 16.50 12.50 16.50
CRE (mg/dl) 0.60 0.73 1.05 1.30
AST(u/l) 301.50 257.67 306.50 253.50
TBIL(mg/dl) 1.10 1.07 1.30 1.85
GGT /) 14.00 11.83 15.00 12.00
ALB(g/dl) 3.35 2.75 3.05 3.40
TP(g/dl) 6.75 5.62 6.25 6.85
GLOB(g/dl) 3.40 2.88 3.25 3.45
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Abstract

Italian ryegrass may supply seasonal forage for grazing and reduce needs
for stored forages and concentrate supplements for beef cattle and horse
producers in the southern Korea. Opportunity exists to use cool season
annual forages that vary in their individual growth distribution to extend
grazing during the fall - winter - early spring seasons. This study was carried
out to determine the effects of seeding rates of Italian ryegrass interseeded
into bermudagrass sod on the forage productivity and botanical composition
of Italian ryegrass and bermudagrass. Experimental plot was located at 450
and 350 m altitude within Jeju racehorse breeding farm, Korea Racing
Authority in Jeju from 2012 to 2014. Seeding rate treatments of Italian
ryegrass into bermudagrass sod were arranged in a randomized complete
block design replicated three times. Italian ryegrass was drilled in row 18cm
apart after clipping the bermudagrass at a cutting height of 273 cm. Seeding
rate was 20, 30 and 40 kg/ha on planting 15 October. In botanical
composition, Italian ryegrass was dominant in pasture growing season during
early spring through late spring season and bermudagrass was dominant
during early summer through early fall. The dry matter yield of Italian
ryegrass was higher in 40 kg/ha seeding amount, the dry matter yields of 30
kg/ha and 40 kg/ha seeding amount were not different. The Italian ryegrass
overseeding into bermudagrass sod affect the dry matter yield in the summer
harvests of bermudagrass, and the dry matter yield of bermudagrass showed

the highest in 30 kg/ha seeding amount. Total annual dry matter yield of
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overseeding Italian ryegrass into bermudagrass sod showed the highest in 30
kg/ha Italian ryegrass seeding amount (30,559 kg/ha). In conclusion,
overseeding warm season perennial grasses with cool season annual forages
in the southern Korea has many benefits. Because the growing seasons
overlap in spring and fall, management practices to reduce the warm season
grass competition are necessary. Cool season annual forages production and
distribution are dependent on species, seeding rates, and planting methods.
Growing seasons also overlap in spring which delays spring recovery of the

warm season grass.

(Key words: Italian ryegrass, Bermudagrass, Dry matter vyield, Botanical

composition)
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A2 SAHon FRAAY MEe]l AFHWUA Fs AT AIon
=

QAo AT AR Aol Feol UL RaATL ok 2AEY A4S

o
T

A 715 2dste el FlldME BlFtiiets, vpelotaets T WA
Exo An 7heAdol HEFHD dom(Park et al, 2012, 2014, 2015 Chea et

, 2017), AFA G A9 1970 d el W grohrepep wpsjole o] Y Fol
7best At ®avh ATHRDA, 1969). stAIRE b A8 Hx+= AR A4S
oA 6€5E g€l iAol HFEW ol HHNE 6¥€7HA AR Aol
oH= TAHS 7FA 2 At (Anslow and Green, 1967).

Bd 32y Hxo A #gAE Bdsta AT BEAAE FE357] Ye)
of "= FEHFAGANAE HSHES FAY FxA o] = Thgol FAEFE wd
A 255 7Fab(Interseeding) 3t WS o] &3l 9t (Hoveland, 1992; Evers,
2005). H]FHE(Stockpiled grazing)el /ME-S A E Hxe} dAq ExAE
TEste] 2SI AEH bEHo e HAE FERA A JHEE BEstal A
Y BxAe BES oA B =oEFH =7MeA AAAA BERE H S5
3l AL wWEsE W ot (Poore and Drewnoski, 2010; Drewnoski et al.,
2009).

Beck et al. (2007)2 WAE HxQ WFragts A =2 7HS 39, 9,
olge|et gto]1et~E HIpsto] AZF &

A HxAAA 7HE Bt AFer 2FS AEsts AFolA ogE et 2o
gk A AR SHelA JHE feldtthes AdE BaEsld &

3k Dunavin (1982)& n}sdlol1et~ Ao FHFEQ HXFo FE2HE H
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NFA G 47 i 450met 350m LA R A FA G FakzkA e o]lom,
WA GAHE 22 = {2t~ (Cynodon dactylon) ‘Common’ # %< 20124
59 8% 7l ha B 20 kg IFsto] A8 o2t ghe] et Florida
0" &5 2012+ 2013l Wirpaetso Aso] Asty = 109 T 4ol
gEitg o FFS ha 3 20, 30, 40 kg2 FF 18 cmzE Az 3351

=

0

o AT MR taets 20 273 em AR EOlRE dHE I F oojgyt
gholaetAE wFod AF = AgERE F 339 3RkE Gy or As)

dom AT F AP WHL 6m'(1.5m*4m) o] AT,

ojgtg|ot glo]mEls uFFA] AM]FE-E 200-150-150 kg/has 7|02 9F A
A 50%, 14k 2 7hel & 100% A= Alg3ston, o538 & 3¥9dd v
A 50%5 FH e rh olgE et gho]1et o] FE8e Z57)d 12 FE g

om AA F 69 23 TS Ak ot FolagrEs F3 F Wi
tagbs Ex Ao Aln e 200-150-150kg/has 693 8Uol Z+zF 50%4 AlH]
kit

A QD AFAl wEfE et Fotele] AFE 24 W EGEALS Table 25
AN B wlel 2l EF pHE 5437572 2 A EYoller {718 g
S 1.7271.84%, & AATHEL 01770.18%, Fa A4 e 12643713232 mg/k,

=
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14.32713.43 comol+/kg =

oS
R

Fol&] 28 F(CEC)
2k EQF oItk

Table 25. Chemical properties of the soil before experiment

CECY
(cmol+/kg)

K Na

(cmol+/kg)

Mg

Exchange cation

Ca

oMV T-NY  Ava. P,O;
(%) (%) (mg/kg)

pH
(1:5)

Site

0.2 14.32

0.5

21 14

5.43 1.84 0.17 126.43

Gyorae

1.72 0.18 132.32 25 11 06 03 13.43

5.72

Geumak

DOM: Organic matter, T-N: Total nitrogen, EC: Cation exchange capacity
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MN, USA)E o] &3t FAstAt. AR A4 A< neutral detergent
fiber(NDF)9} acid detergent fiber(ADF) %<2 Goering and Van Soest(1970)
W 39 Ankom fiber analyzer(ANKOM Technology Corp., Fairport, NY,
USA)Z #4319

4. A

f
>,
ekt
-3
o)
2
2
™
(i)
i)

A

-

ME

+ SAS &7 #H71A(ver9.1, 2002)E ©]-&3to

wAe AAstdien, Ao 794 A4S Duncan®| vhw A (1955) L
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Airtemperature("C)
Precipitaion{mm)

n

May| Jun | July|Aug. |Sep.| Oct. |Nov.|Dec.| 1an. |Feb.[Mar] Apr.|May| Jun |July |Aug.|5

Fig. 7. Mean air temperature and amount of precitation during the growing

period of Jeju Sungsan(Gyorae) region 2012 to 2014.

Alrtemperature{®C)

Precipitaion{mm)

Fig. 8. Mean air temperature and amount of precitation during the growing

period of Jeju Kosan(Geumak) region 2012 to 2014.
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2. olgelet golagtas} METGIGLY HEEA

dAE 29l MFvaets 2Ae hge] wukd oPelr gho]1ehad
ASEAL Table 26014 wi vhol 2 109 Fo] ThEE olDeleh ol 1eiae]
3

SRGTE 29 2w FEE 28-S BolFslen st ko] whE Xpoli= KolA]
Hutg ojgelel holastid) dEAS AIEAY F X
2302 Fzstion Ald Ay 2date] dEde] w2 7

o] whe FopA el ojgelel vholuvkart AEAol EE AR vpehgvh

Gz WA Gob BAY Bz el 2 JFL MAA 2 gom

Table 26. Growth characteristics of overseeded Italian ryegrass on
bermudagrass sod, Jeju, 2012 to 2014

1)

Site Planting Emergence Winter survival” Heading date

(Altitude) rate(kg/ha) 2012 2013 Mean 2013 2014 Mean 2013 2014

20 4 3 3.5 3 2 2.5 26 April 24 April

Gyorae 30 3 3 3 3 1 2.0 25 April 20 April
(450 m) 40 3 2 2.5 3 2 2.5 24 April 23 April
Mean 3.3 27 30 3.0 1.7 23 25 April 22 April

20 4 3 3.5 3 2 2.5 23 April 22 April

Geumak 30 4 2 3 2 1 15 25 April 23 April
(350 m) 40 3 3 3 2 1 15 22 April 23 April
Mean 3.7 2.7 3.2 2.3 1.3 1.8 23 April 23 April

U Emergence, Winter survival : 1(best)~9(worst)
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ojgel¢t gtolagt vt Hutd wyragts Ao dEAdy 7= Table

27914 Bz wheh o wuastse] dEdd Hrke olgEel ghol 1wt

%)

gaol dEdel wehq FaF AolE molx wgon A

1
2 ZolE Holx fgoy AF 2dA = EF7V|7F 2F Y

Table 27. Growth characteristics of bermudagrass sod, Jeju, 2012 to 2014

Site Planting Winter survival” Heading date

(Altitude)  rate(kg/ha) 2013 2014  Mean 2013 2014
20 4 3 4.0 25 Jun 22 Jun

Gyorae 30 5 3 4.0 26 Jun 25 Jun
(450 m) 40 6 3 45 25 Jun 26 Jun
Mean 5.0 3.0 4.2 25 Jun 24 Jun

20 3 2 2.5 25 Jun 21 Jun

Geumak 30 3 3 2.0 26 Jun 22 Jun
(350 m) 40 6 3 45 26 Jun 24 Jun
Mean 4.0 2.7 3.0 26 Jun 23 Jun

U Winter survival : 1(best)~9(worst)
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3. ol <t solagtast MR AY H4TH

olgeler etol et REF wek wabd WFTags Ao A3 BT
HAFA e Fig. 9, 109 11014 2= wps} 2ok ol &l ehe] aebs} wHha
ol HATHE S Fer)d mek NGAY BEA 2 AFolE narh
A4 BY B 59T olgelel eholaetsel HAo] BIES %E
sASE o T9RelE MR LAY 8IT0A%E Ao olget gho]
Tk AEA BokE 1090 olgelel ehol ek sk wF kel se) 4ol

AMsFoR eyt T 2F A4 94 FRe o deldl uhep Lo A%

M
He
e

o2 AFHeL JoR sol et A%z Anse delE olgect ol
gkt 13

(overlap)= Al71&= 5+ ZF3 Fxoke] Aol 7Hd AstA EAs= 2712 A
7} & o] Xt

Park et al. (2011)2 AFA ol W fFrh1ets Ao ofg&e|gt gho]1eto]
HJFEA7I7F Abz AL AT WSl mAE GEFS AT A3 7]
v er Aoshs 69 7TH Warastse] Aol Eokdlel wel 2%
1 Aol woldvha maste] AP Aol FAR AFE stk
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Fig. 9. Botanical composition of overseeded Italian ryegrass on bermudagrass

sod, Jeju Gyorae, 2013 to 2014
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Fig. 10. Botanical composition of overseeded Italian ryegrass on bermudagrass

sod, Jeju Geumak, 2013 to 2014
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May Jun July Sept. Oct.
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Fig. 11. Average botanical composition of overseeded Italian ryegrass on

bermudagrass sod, Jeju, 2013 to 2014
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Wt iet s 915 Ao olge|eh gholagke] Hup wFke] wE A4
T8 Wshe olgEjt gholiet o] BFEFe] TS 5 F olgEt ol
ghzo] AR &S A UEson o F3d Hguaoso A S e 4%
S HAA G Aom yetwt ol olgE sk gtojaetae] 14 8 & A4
o] olFd Wirtaetxe] AAu & GFs vA = AP A ojgEt 7
ojz1gf2e] wF ko] ha B 20 kgol o5& W rhekze] A AHE(90794 %)<=
7V w=A FAS T 2o AT Wste olgEetb dholietao] mhFol
7Hg v ATl 14719 %2 7P =4 JEs e ha @ 30 kg 9E o]
557 105% = 7Hd A FAEH AT

Bk, wpsel gkl e dAY HxAe] AP I ARIE
= B9 o A AN FAE HeAE Bad 2530 ARES FEE 2L
e A Fxo] RFAY], gFFel] gk o] Hast
A bR 1A g Sl A #E
TE HE 5 23 7)Eo] Hestthar 3 tH(Beck et al, 2011; Evers et

al., 1985)
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(2014)& AFA S ofxA|oA olgg et lo]1etA~E ha & 30 kg Hu3S
u ojegkg]¢t glolagtA ZFo] 60.17722 cm ALEW HAEEL 25727% A=t
A=

Table 28. Plant height and dry matter of Italian ryegrass in overseeding
Italian ryegrass on the bermuda grass sod, Jeju, 2013 to 2014

Site Planting Plant height (cm)” Dry matter (%)"

(Altitude)  rate(kg/ha) 2013 2014  Mean 2013 2014 Mean
20 81.2 839 826 21.9 20.7 21.3

Gyorae 30 87.2 887 879 21.2 22.4 21.8
(450 m) 40 84.5 86.7 86 235 22.7 23.1
Mean 84.3 864 854 22.2 21.9 22.1

20 83.3 838 836 20.7 21.8 21.3

Geumak 30 884 82 8.8 21.4 235 22.5
(350 m) 40 868 878 873 24.1 23.4 23.8
Mean 86.2 86 859 22.1 22.9 22.5

Y The mean values of 1°' and 2™ cut
= & P Means in a row with different superscripts are significantly different (p<0.05)
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Table 29. Plant height and dry matter of bermudagrass in overseeding Italian

ryegrass into bermudagrass sod, Jeju, 2013 to 2014

Site Planting Plant height (cm)” Dry matter (%)"
(Altitude) rate(kg/ha) 2013 2014  Mean 2013 2014 Mean

20 39.2 375 38.4 22.4 23.1 22.8

Gyorae 30 40.9 38.4 39.7 235 24.3 239
(450 m) 40 42.5 35.6 39.0 22.9 234 23.2
Mean 40.87 37.2 39.0 22.9 23.6 23.3

20 40.6 36.7 38.7 22.7 235 23.1

Geumak 30 42.3 38.5 40.4 24.1 239 24.0
(350 m) 40 42.8 39.9 41.4 23.8 24.5 24.2
Mean 419 38.4 40.2 235 24.0 23.8

D The mean values of 1%, 2" and 3 cut

« 2 P Means in a row with different superscripts are significantly different (p<0.05)

WA Y Hx2Q BRues A Bty ojgheh gho] 1Tt e upF ol
Atz ARl MR = @3S Table 30014 B wpel o) o]ehe|t gho]iefo)
Byl gFe] w2 A2, E ha 9 30 kgol 80,152 kgl 2 /M =2 FHS

2 AL A9 7o & F9AHY FEol
TS olgEet golagts Hup wFEFo] TUF TgE
. 9F % 30, 40 kg/haol 747t 1,7409¢F 17,808 kg/ha=
=A et o 5 aFEd gele fFoxE A AldAgE R BxaE
ol wetA o] HEFaFo] =A e

Park et al. (2008) A9 & 200mol A FAASEAE i S v
Az oletg] ¢t glo]1e} 29 Florida 80 ¥%& wdAu IS A9 B2
Aol 7hzh 1054062 21,262 kg/haz 2 Alge] F=gfo Wk

1= AEAGe] & Zpolz QI3 72xkol7F Ad 3 ol&wd
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MR s 240 e ArdEe wud 4% ojgeet oz}
9, Qv 5 3R AARAEe s A%Fae] ¥dthn 8% rh(McLaughlin
et al., 2005).

ol el ARE meSHY B AGelM BFriaeks 2Ao] o]kt vho] ek
AL A A AuAISh e AE ehe] Z1E] M RTh ek B
SEH olgeer eholaebie] Aol G FA P Ao Atk

Table 30. Fresh and dry matter yield of Italian ryegrass in overseeding Italian

ryegrass into bermudagrass sod, Jeju, 2013 to 2014

Site Planting Fresh yield (kg/ha)” Dry matter yield (kg/ha)”
(Altitude) rate(kg/ha) 15 cut 29 cut Total I eut 2™ cut  Total

20 46,735 22570 69,305 10,235 4,672 14,907

Gyorae 30 57,203 21,348 78,551 12,127 4782 16,909
(450 m) 40 54,685 21,207 75,892 12,851 4,814 17,665
Mean 02,874 21,708 74,583 11,738 4,756 16,494

20 53,947 20,697 74,644 11,167 4,512 15,679

Geumak 30 62,075 19,677 81,752 13,284 4,624 17,908
(350 m) 40 54,461 20,620 75,081 13,125 4,825 17,950
Mean 56,828 20,331 77,159 12,525 4,604 17,179

20 50,341 21,634  71,975° 10,701 4,592 15,293

Mean 30 59,639 20,513  80,152° 12,706 4,703 17,409°
40 54,573 20914  75487° 12,988 4,820 17,808

Y The mean values of 1*' and 2™ cut

# & ® Means in a row with different superscripts are significantly different (p<0.05)

Wkt A Hatg olgEel #elautaE wHd ¥ §
Wohrekse] AS7IE sk Al A S Table 3104 HE nlel 2t
W Thes 2o ®utgk ojgE el ol aE FE F 7o ASEHA
W ohaetarh g3 Aeo] SAdste] 690 1R 38 = gl ojge sl

3

ol aetae] Wy shEede] wE wWHUIsY Q2FEL ha
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53,2215 kgl 2 7I =2 FEFSE vEHon AY AgE=Es 77 51,3413
51,650 kg/hao & i zto|7b AA| VFERA] e¥okth AEFEe olgEeh o] et
Hop gge] wE FERlels vEhA argton ojgwer #he]Ek: 30 kg/ha
But7h 13150 kg/haZ 7H3 A vebgth Al #) oa(
12,1499} 12,253 kg/hao.& =5 =}ol7} A YelA] etk

) derd> 44

of

Table 31. Fresh and dry matter yield of bermudagrass in overseeding Italian

ryegrass into bermudagrass sod, Jeju, 2013 to 2014

Site Planting Fresh yield (kg/ha)” Dry matter yield (kg/ha)"
(Altitude) rate(kg/ha) 1t cyt 2" cut 3 cut Total 1% cut 2 cut 3 cut Total

20 18,429 21892 9,130 49451 4,128 5057 2,077 11,262
Gyorae 30 19,206 23638 10,134 52978 4584 5987 2,661 13,232
(450 m) 40 19,092 22,389 10,112 51,093 4372 5239 2,341 11,952

Mean 18909 22640 9,792 51,341 4361 5428 2,360 12,149

20 18551 22,302 9,403 50,256 4,211 5241 2172 11,624
Geumak 30 19,386 23,456 10,629 53471 4,672 5845 2,551 13,068
(350 m) 40 19,103 22812 9,308 51,223 4475 5344 2,248 12,067

Mean 19,013 22,857 9,780 51,6560 4453 5477 2,324 12,253

20 18490 22,097 9,267 49854> 4170 5149 2125 11,443°
Mean 30 19,296 23547 10,382 53,225 4628 5916 2,606 13,150°
40 19,098 22,601 9,710 51,408" 4424 5292 2295 12,010

Y The mean values of 1% and 2™ cut

« 2 2 Means in a row with different superscripts are significantly different (p<0.05)

Park et al. (2011)2 A|FA[ <ol A W fFrhiets Zx]ol| ojge]et gfo]1e} o]
WA 71E delste] mtFate] ojgeel golagtas FHo|Fo] WFrh1etso]
NEFFS 12619712750 kg/haz YER} 2 Alge] AEFF vjsh A8
Bugteh Ee MFEthaets 2Ad SAANEAES Kot



olFdl Hol & Ao FAEE FEE T Advtar AT (McLaughlin et al.,
2005; Rao, et al., 2007).

7bed olgEet gholiEhso] Ry dFEg gEldh Witk A9
At WE FFLE Table 32004 i wpe} Ll ojggel gro]1gtse] W}
BEFe] W olge|gt gholagtaet WFueks AA 2AY F AE FES
had 30 kgol 30559 kgo 7g & 5 Uehilon Alg Agd=
o (350m) welA Yol 29445 kg/hal® ZF5 uwIy AYgET oFF =&
& Bt Park et al. (2011)& AFA Gl BlFriets ZAol ojgegl
gkl BHUAIZIE sty mEate] ojgeQlt gho]adtaE o] 5
Fohagls x2X9] AZF AEFHS 35085737,893 kg/haz UELY 2 OA]E 9

Z on
[
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Table 32. Total annual dry matter yield of overseeding Italian ryegrass into bermudagrass sod, Jeju, 2013 to 2014

IRG DM vyield (kg/ha)

BG DM vyield (kg/ha)

Total DM vield (kg/ha)

Site Planting
(Altitude)  rate(kg/ha) 2013 2014 Mean 2013 2014 Mean 2013 2014 Mean
20 14728 15086 14,907 10,253 12,271 11,262 24,981 27357 26,169
Gyorae 30 16493 17,325 16,909 12,286 14,178 13,232 28779 31503 30,141
(450 m) 40 16994 18336 17,665 11,487 12,416 11,952 28 481 30,752 29,617
Mean 16072 16916 16494 11,342 12,955 12,149 27414 29,871 28,642
20 15128 16230 15679 11,154 12,173 11,664 26282 28403 27,343
Geumak 30 17428 18388 17,908 12,984 13,152 13,068 30412 31540 30976
(350 m) 40 17515 18385 17,950 11,897 12,236 12,067 29412 30,621 30,017
Mean 16,691 17668 17,179 12,012 12,520 12,266 28702 30,188 29445
20 14,928 15658  15293" 10,704 12,222 11,463 25,632 27,830 26,756
Mean 30 16,961 17857 17,409 12,635 13665  13,150° 29596 31522  30,559°
40 17255 18361  17,808° 11,692 12,326 12,010 28947 30,687  29.817°

= |[RG: ltalian ryegrass, BG; Bermudagrass

# & P Means in a row with different superscripts are significantly different (p<0.05)
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Table 33. Feed values of Italian ryegrass in overseeding Italian ryegrass into

bermudagrass sod, Jeju, 2013 to 2014

Site Planting NDF ADF CP Ash TDN
(Altitude) rate(kg/ha) (DM, %) (DM, %) (DM, %) (DM, %) (DM, %)

20 51.09 2847 13.07 8.27 66.40

Gyorae 30 51.35 27.66 12.89 8.32 67.04

(450 m) 40 51.83 27.62 13.29 8.26 67.08

Mean 51.42 27.92 13.08 8.28 66.84

20 51.77 26.18 13.66 8.12 68.21

Geumak 30 50.99 26.67 12.94 8.22 67.91

(350 m) 40 51.93 27.53 12.89 8.29 67.15

Mean 51.56 26.79 13.16 8.21 67.76

20 51.43 27.33 13.37 8.20 67.31

Mean 30 51.17 27.17 12.92 8.27 67.48

40 51.88 27.58 13.09 8.28 67.12

» NDF: Neutral detergent fiber, ADF: Acid detergent fiber, CP: Crude protein, TDN : total

digestible nutrients
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Table 34. Feed values of bermudagrass in overseeding Italian ryegrass into

bermudagrass sod, Jeju, 2013 to 2014

Site Planting NDF ADF CP Ash TDN
(Altitude) rate(kg/ha) (DM, %) (DM, %) OM, %) (DM, %) (DM, %)
20 62.10 30.42 11.87 .27 64.88
Gyorae 30 62.25 31.26 12.14 7.83 64.20
(450 m) 40 62.85 30.78 12.75 8.15 64.55
Mean 62.40 30.82 12.25 7.75 64.54
20 63.27 33.52 12.62 7.92 62.41
Geumak 30 62.43 34.87 13.12 8.12 61.35
(350 m) 40 62.94 32.54 12.89 7.89 63.19
Mean 62.88 33.64 12.88 7.98 62.32
20 62.69%° 31.97° 1225 7.60N° 63.65
Mean 30 62.34%° 33.07° 12.63° 7.98% 62.78"
40 62.90N° 31.66" 12.828 8.02 63.87°

» NDF: Neutral detergent fiber, ADF: Acid detergent fiber, CP: Crude protein, TDN : total
digestible nutrients
ns : not significant

ab Means in a row with different superscripts are significantly different (p<0.05)

2y ExQd Wt A Buld ojgg et go|agtiae] mE ol
S7FAA v A= F&2 Table 3404 R vpe} 2o}, og
gpo] 1}~ o] uhFfel] wE Abm7FA] Wk ADEF9F TDN 3 Al¢jstils
2ZpolE HolAl gkt olghe|et gholiek 30 kg/ha dF oA ADF gk
33.07% = = YElkoew TDN a2 62.78% YAl YEFSLTE
Reid et al. (1983)> HAP(CA) Hxv= iAo AETHFS =2 W ALE 7=
AP (C4) Fxo va] i St Rusdsd IAE Hxe dA Y Hxo
H] 3 W] X eEsha o dheld g
3t9 2.1 (Barbehenn et al., 2004) HEgH vk JAH &2 Ad AF Hx HU

AFE7FX 7} Grobal 8 tH(Jones, 1985).
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ojmrgtxo] mFFol FUIEFE wH olgEeh ot AAH|Fo] E
vEbon ol §d wFrhaetzo] AAugellE IA 9FS AA FE Ao
2 etk ojgeleh gho] et Mk wE ojgE et 2ol et AEFT
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Mgtk aese] AEFFe oot gho]auls wupake] whel FaFAbelE o
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kg/ha® 7bd A vebgeh olgeler gho]laek~o wFThaet s A
29 F AEFEFE ha T 30 kgo] 30559 kgo2 7M=& FES UERWLh o
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B dYa e WstE AT Ald T e FFEE 1049 3RkE Gy o
= HjAste] sttty 3RS Abatel 2ol R 35l o) Tifton 85
w52 7] dHAY. AldA43E 2H Y5 39 Bermudagrass®t Bahiagrass
FE ETFAA w3l oF FsiE 5ol Al AR =UoH, olF =7
5 Y Bermudagrass®] Tifton 852} TifQuik, Tifton 9 ¥F°] TE FF9
Hlal Fafoll Hlaz 73k Ao HrtHAT. Az derde w3500
o Jd& #olE R F/=dH(p<0.05), Tifton 85, TifQuik % Tifton
of Ax FFol vrE FFol Hlstel o, AESTES Tifton 859
Tifton 9 #FFo] W& FFol vt st gl dolMe FFol

ek Fol 9l AkelE B F21a(p<0.05), Giant #F°] v w3l vste

a
o

- 110 -



=2 A3E YRt 8271 HE %2 Bermudagrasse] EE EFF0

2y AFol & EATHP<0.05). =T d g FFol wet {9
9 2ol Z YEF AL (p<0.05), Cheyenne, Mohawk, Panchero Frio2} Common
FEo] 2 EFFo Hsle] =& ANE HAFJon, Gant FEoNAME I
W A5A 7] g 2ol UEHHAT(p<0.05). 24T EE FFo w2k 2
o] & YEIN AN M (p<0.05), Tiftond FFo] th2 EFFol vlgte] FUA =&
gFe 2o, FaAE 2A4F FFS Mohawk¥} Tifton 85 ol 4]

ol A3dE HErHATHp<0.05). 1 £3]% Tl oAM= FFol w

>
>
_] {
>
N
2
(il

2 T AelE B ew(p<0.05), Cheyenneo] th EFFol Wlato] #2)3)
A =L S BT ASA7|E 23| E %S Cheyenne, Panchero Frio%}

Tifton 85 FFNA Folsles 235 UL (p<0.05), S ¥l e 2ol
= Giant FFNA FoAe 2345 B AHp<0.05).

ext=agtaet Hygydelolas EEA(TL), 7€ B4 ZAd ex=asts
oF HEydetol 1aE Butet 2X|(T2), Al5F ¥4 @9hxX|(T3), W Fri1et
2 Gy 2A(T 9} vheloliets G 22A(THE 5x ] @ wkEoz A elshth
Al BFe FXY ExE: 20159 9€o] WA HE 2 2016 59l 247 A
Bz BFote] AU FAF AT BxACdA FE Bx AQu &S =9
25 SRH(T3)7F 19% =2 71 =4 vest o 7]E Ao ex=aepset ¥
duydetol 1et~E Bobeh A H(T2)lA H2H& 58%= 7Hd WAl vEbwoh

A BxAe Bx AAFTEES 887 %2 IAY BxAe Hx AASA

01

R0 =24 FAHAT FAY Fx 95 2A9 HE AN FES 8735 ~
13235 kg/ha= E¥ 25 @Ga+(T3)7F 7H =2 AMAdS Hehdden dA g

N

wzol wRThaetas) vhalolaels BatzAe] Wi AT 2H7h 114129}
12,237 kg/ha® w}s|o}rel2 wap ZAo|A H=A YEFLTHp<0.05). ez g+

- 111 -



2o g Exe oxmagtag FYudeto| 1S AFERAR AT A
T(TDHF HForets @aka- (Tl A 22t 12.16% 3 12.04% = =A eSS
Wy Ao A= 10.63~10.75% 2 SHA YENG Y & 7FAastd A

Bz 959 247 dAY Hx 59 AgTRo A JE
o WHUI2Eg~7 64.1%2 Bllolaels HU} = oz eyt 2x
AE AAFS AP 5x A7 2A4dAE ea=ae29 deydete] 1ehs
Z3t A (TH7F 11 kg/F/Ldoz 7H =ko 7|& Ao ea=18t~9}
Aelydeto]aets o A2 H(T2)7F 87 kg/F/4= 71 vhA vElston
Ay Hx 59 2A9 AE AHAFE R 1Eb2(10.3 kg/F/L) 7t vhs]ofL
2} (99 kg/F/Q)HTE FF 2 Ao Uehyth A3 Ex 9F A A
WE Zo] FAFS o=t Heyd o]t Eu AlgFEA] AT
o} Bl @k Aol 2z 19.013 1891 kg/F o2 ¥ FAFE e
W ext=aetxeb Heydetol gt Bk X GH(T3)o A 1545 kg/F2
Z M ve FAES YElATHp<0.05). A Bx 9F ZAdA LE &
o] TAFE Wirhzetzet whsloet s dak A Aol A 24.88% 2398
kg/F o2& AP HxA FALFRT EA deEpgow WE wo] HEddF

AFe SAFES vz A32 22 0573 055 kg/Y 2 YERR T

|

o
N

<A 3> ¥ AT FEE olgEet golagts Rubgo] MR Es 24
o] AFEA, A Z ARV mA = FgS FHEy] 95kl 2012 54
FE 20149 1297hA] @=ebalbs] Al FrbS A S A FA 2-0E v, s
450m) ¢t Tt E A (A FA S woty, i 350m)ell A FEFo R x5k
Fst9 . A FEEZA = HEYg2E~ ‘Common’ £FS 2012W 59 8dd
ha 9 20 kg FFste] xAstsiom olgget gho]l 12}~ ‘Florida 80 #&&
20127 2013 el W Frhrele] Aso] AstE= 108 F& Aol FEF ha
2 20, 30, 40 kg& FE 18 cm®z A xTstgnh ol el golagae 3
W HEE AE AY BFAA 45 gon gFge] GErE

o= AFS Btk ol ghol gt Wb wE AA 4 Wshe

olerelel woliehso] SEFe] FAASH BA oDt wholmietae] 44

i)

- 12 -



HlEo] =/ yEwion o5  wyrhadise] A Ed= A S A
Aoz Yehyth ojg et eholaets HuhgFel] wE ofde et ol
gt Aeede Bkl SV @5 SUbse o2 UER #E 7 30,
40 kg/haol Zt7+ 1,7409¢F 17,808 kg/ha= =A YEMRto™ F 3pgF 1o =
x7F gldeh Blrvhet e HAEedS olEE ¢t gholaets Hulwko] w
FEFAtol= UEhA dgker olgEt gholmiets 30 kg/ha HubiFol] HgrTh
ek 13,150 kg/ha® 7HE =A wERS T ol g ql Shol ket wifr
25 dAF 249 F dEFZFS ha T 30 kgol 30559 kgl = 7V =&
Fo UErHT oj2 et 2ol aet s Hutgke] wE olge|gh gholgtio] AR
7P 2 AelE dEhA @gken Wsnastias ojge|¢h 2holaets 30
kg/ha 35 ZollAl ADF $HaF2 33.07%= =41 YEl o™ TDN a2 6278 % S
Al RS

A =

rr

do

h

8} RAE 2AE AU A3 FHoR AT DU HgHo] £
o Buatch 4 Bxol % WE A9 Bgo] FUHY UAY Bis
$AY WA ARIES QAT 2A0lF Az 29 o8 9%, o

- 113 -



A& & A

Adams, W.E., R.W. Pearson, W.A. Jackson and R.A. McCreery. 1967.
Influence of limestone and nitrogen on soil pH and Coastal bermudagrass

yield. Agron. J. 59:450-453.

Aiken, G. E., Potter, G. D., Conrad, B. E., & Evans, J. W. 1989. Growth
performance of yearling horses grazing bermudagrass pastures at different

grazing pressures. Journal of Animal Science, 67(10), 2692-2697.

Akin, D.E., Hanna, W.W., Himmelsbach, D.S., Barton, II F.E. and Windham
W.R. 1986. Normal-12 and bmr-12 sorghum. II. Chemical variations and
digestibility. Agron. J. 78:832.

Akin, D.E. and D. Burdick. 1975. Percentage of tissue types in tropical and
temperate grass leaf blades and degradation of tissues by rumen

microorganisms. Crop Sci. 15:661-668.

Alderson, J. and W.C. Sharp. 1994. Grass varieties in the United States.
USDA Agr. Handbook 170. p. 190-191.

Anderson, B. 1988. Sequential grazing of cool-warm-cool season perennial
grasses: The concept and practice. In: Proc. Am. For. Grassl. Conf,,

Baton Rouge, LA. p 274.

Anslow, R. C. and Green, J. O. 1967. The seasonal growth of pasture
grasses. The Journal of Agricultural Science, 68(1), 109-122.

AOAC, 1990. Association of Official Analytical Chemists, Official Methods of
Analysis. 15th Edition. Washington, DC.

- 114 -



Asai, Y., Matsui, A., Osawa, T. Kawai, M., and Kondo, S. 1999. Digestible
energy expenditure in grazing activity of growing horses. Equine

Veterinary Journal, 31(S30), 490-492.

Barbehenn R. V., Z. Chen, D. N. Karowe, and A. Spickard. 2004. C3 grasses
have higher nutritional quality than C4 grasses under ambient and

elevated atmospheric CO,. Glob. Change Biol. 10:1565 - 1575.

Barnes, R.F., Miller, D.A. and Nelson, C.J.(eds.). 2007. Forages: The Science
of Grassland Agriculture. 6th ed. Vol. 2. Blackwell publishing. p. 88.

Beck, P. A., Stewart, C. B., Phillips, J. M., Gunter, S. A., and Watkins, K. B.
2011. CASE STUDY: Effects of interseeding date of cool-season annual
grasses and preplant glyphosate application onto a warm-season grass
sod on forage production, forage nutritive value, performance of stocker

cattle, and net returnl. The Professional Animal Scientist, 27(4), 375-384.

Beck, P. A., Stewart, C. B., Phillips, J. M., Watkins, K. B., and Gunter, S. A.
2007. Effect of species of cool-season annual grass interseeded into

bermudagrass sod on the performance of growing calves. Journal of

animal science, 85(2), 536-544.

Beck, P., S. Gadberry, and J. Jennings. 2013. Using Cool Season Annual
Grasses for Grazing Livestock. Univ. of Arkansas Coop. Ext. Serv. Pub.

FSA3064.

Bjorkman, O., J. Boynton and J. Berry. 1976. Comparison of the heat
stability of photosynthesis, chloroplast membrane reactions, photsynthetic
enzymes, and soluble protein in leaves of heat adapted and cold adapted

C4 species. Carnegie Institution of Washington Yearbook 75:400-429.

- 115 -



Black, J.L. 1971. A theoretical consideration of the effect of preventing rumen
fermentation on the efficiency of utilization of dietary energy and protein

in lambs. Brit. J. Nutr. 25:31-55.

Blount, A. R.,, K. H. Quesenberry, T. R. Sinclair, and P. Mislevy. 2008.

Journal of Plant Registrations (submit ted for publication).

Brown, RH. 1978. A difference in N use efficiency in C3 and C4 plants and

its implications in adaptation and evolution. Crop Sci. 18:93-98.

Burns, J.C.,, KR. Pond and D.S. Fisher. 1991. Effects of grass species on
grazing steers: II. Dry mater intake and digesta kenetics. J. Anim. Sci.

69:1199-1204.

Burns, J.C., Pond, K.R., Fisher, D.S. and Luginbuhl, J.M. 1997. Changes in
forage quality, ingestive mastication, and digesta Kkinetics resulting from

switchgrass maturity. Journal Of Animal Science 75:1368 - 1379.

Burton, G. W and W. W. Hanna. 1995. Bermudagrass. /n R.F. Barnes et al.
(ed.) Forages - An introduction to grassland agriculture. Vol. 1. Iowa

State Univ. Press, Ames. pp. 421-429.

Butler, T.J., Muir, J.P. and Ducar, J.'T. 2006. Weed control and response of
various herbicides during Tifton 85 bermuda grass (Cynodon dactylon)

establishment from rhizomes. Agronomy Journal. 98:788-794.

Chae, H. S., Kim, N. Y., Woo, J. H,, Back, K. S,, Lee, W. S., Kim, S. H., and
Park, N. G. 2014. Changes of Feed Value and Productivity According to
Supplemental Seeding Rates for Italian Ryegrass (Lolium multiflorum L.)

in Jeju. Annals of Animal Resources Sciences. 25(1):23-28

- 116 -



Chae, H. S.,, Kim, N. Y., Woo, J. H., Shin, M. C.,, Son, J. K., Seong and P.
N. Park. 2017. Effect of Seed Mixture on Forage Yields and Botanical
Composition at an Altitude of 400 m in Jeju island. Journal of The

Korean Society of Grassland and Forage Science. 37(1):124-132

Chambliss, C. G., and L. E. Sollenberger. 1991. Bahiagrass: The foundation of
cow - calf nutrition in Florida. Proceedings of Beef Cattle Short Course 40:

74 - 80. IFAS/Univ. of Florida, Gainesville.

Chase, A. 1929. The North American species of Paspalum, 28:1 - 310. Contr.
U.S. Natl. Herb. Washington, D.C.: U.S. Gov. Print. Office.

Christians, N. 2004. Fundamentals of turfgrass management. Hoboken, NIJ:

John Wiley & Sons Inc.

Christine Gelley, Renata La Guardia Nave and Gary Bates. 2016. Agronomy
Journal 108:1063-1613.

Conrad, B.E., E.C. Holt, and W.C. Ellis. 1981. Steer performance on Coastal,
Callie, and other hybrid bermudagrasses. J. Anim. Sci. 53:1188-1192.

Corriher, V. A., and Redmon, L. A. 2011. Bermudagrass Varieties, Hybrids,
and Blends for Texas. Tec. Rep E-320, 9(11).

Difante, G.S., Nascimento Junior, D., Silva, S.C., Euclides, V.P.B., Zanine, A.M.
and Adese, B. 2008. Tillering dynamics of marandu palisadegrass

submitted to two -cutting heights and three cutting intervals. Revista

Brasileira de Zootecnia 37:189 - 196. doi:10.1590/S1516-35982008000200003.
Ditsch, D.C., Smith, S.R. and Lacefield, G.D. 2009. bermuda grass : A

Summer Forage in Kentucky. Publication # AGR-48. UNIVERSITY OF
KENTUCKY COLLEGE OF AGRICULTURE, LEXINGTON, KY, 40546.

- 17 -



Downton, W.]J.S. 1971. Adaptive and evolutionary aspects of C4
photosynthesis. In: M.D.Hatch, C.B. Osmond, and R.O. Slatyer (Ed.)

Photosynthesis and Photorespiration. p 3. Wiley-Interscience, New York.

Drewnoski, M. E., Oliphant, E. J., Marshall, B. T., Poore, M. H., Green, J. T.,
and Hockett, M. E. 2009. Performance of growing cattle grazing
stockpiled Jesup tall fescue with varying endophyte status. Journal of
animal science, 87(3), 1034-1041.

Dunavin, L. S. 1982. Vetch and Clover Overseeded on a Bahiagrass Sod 1.
Agronomy Journal, 74(5), 793-796.

Duncan, D.B. 1955. Multiple range and multiple F tests. Biometrics 11: 1 - 42.

El-Sharkawy, M. and J. Hesketh. 1965. Photosynthesis among species in
relation to characteristics of leaf anatomy and COZ2 diffusion resistances.

Crop Sci. 5:517-521.

Evers, G. 2012. Effect of Autumn Sod Treatments on Overseeded Annual
Ryegrass Production and Coastal Bermudagrass Recovery. Crop Sci. 52:

1430-1436.

Evers, G. W. 1985. Forage and nitrogen contributions of arrowleaf and
subterranean clovers overseeded on bermudagrass and bahiagrass. Agron.

J. 77:960-963.

Evers, G. W. 2005. A guide to overseeding warm-season perennial grasses

with cool-season annuals. Forage and Grazinglands, 3(1)
Evers, G.W., Redmon, L.A. and Provin, T.L. 2004. Comparison of bermuda

grass, Bahia grass, and Kikuyugrass as a Standing Hay Crop. Crop Sci.
44:1370-1378.

- 118 -



Fisher, D.S., J.C. Burns, K.R. Pond, R.D. Mochrie and D.H. Timothy. 1991.
Effects of grass species on grazing steers: 1. Diet composition and

ingestive mastication. J. Anim. Sci. 69:1188-1198.

Fontenot, J.P., V.G. Allen and R.A. Brock. 1993. Forage systems for
production of stocker cattle. In: Proc. VII World Conf. Animal Prod.,
Edmonton, Canada. (Vol. 2) p 398.

Freeman, D. W., and Rommann, L. 1989. Use of forages for horses. OSU
extension facts—Cooperative Extension Service, Oklahoma State University

(USA).

Fribourg, H.A. and J.R. Overton. 1979. Persistence and productivity of tall
fescue in bermudagrass sods subjected to different clipping managements.

Agron. ]J. 71:620-624.

Fribourg, H.A., J.B. McLaren, K.M. Barth, J M. Bryan and J.T. Connell. 1979.
Productivity and quality of bermudagrass and orchardgrass-ladino clover

pastures for beef steers. Agron. J. 71:315-320.
Gates R. N., C. L. Quarin, and C. G. S. Pedreira. 2004. Bahiagrass. In
Warm-season (C4) grasses, ed. L. E. Moser, B. L. Burson, and L. E.

Sollenberger. Madison, WI: ASA, CSSA, SSSA.

Goring, HK. and Van Soest, P.J. 1970. Forage fiber analysis. Agriculture
Handbook 379, U. S. Goverment Print Office, Washington, D. C.

Gould, F.W. 1975. The Grasses of Texas. Texas A&M Univ. Press, College
Station. p. 452-454.

Griffin, J.L. and G.A. Jung. 1983. Leaf and stem forage quality of big
bluestem and switchgrass. Agron. J. 75:723-726.

- 19 -



Hanna, W. W. 1992. Cynodon dactylon. Plant resources of south-east Asia,
(4): 100-102.

Hatch, CB. Osmond and R.O. Slatyer (Ed.) Photosynthesis and
Photorespiration. p 139. Wiley-Interscience, New York.

Hatch, M.D. 1971. Mechanism and function of the C4 pathway of
photosynthesis. In: M.D.Hatch, CB. Osmond and R.O. Slatyer (Ed.)
Photosynthesis and Photorespiration. p 139. Wiley-Interscience, New York.

Henderson, M. S and D. L. Robinson. 1982. Environmental influences on fiber

component concentrations of warm-season perennial grasses. Agron. J.

74:573-579.

Hendrickson, J.R., L.E. Moser, K.J. Moore and S.S. Waller. 1997. Leaf
nutritive value related to tiller development in warm-season grasses. J.
Range Manage. 50:116-122.

Hil, G.M., Gates, RIN. and Burton, G.W. 1993. Forage quality and grazing
steer performance from Tifton 85 and Tifton 78 bermuda grass pastures.

Journal of Animal Science. 71:3210-3225.

Hodgson, H.J. 1949. Effect of heat and acid scarification on germination of

seed of Bahiagrass (Paspalum notatum, Flugge). Agron. J., 41: 531-533.

Holt, E. C. 1956. Dallisgrass. Tex. Agric. Exp. Stn. Bull. 829.

Hoveland, C. S. 1992. Grazing systems for humid regions. Journal of

Production Agriculture, 5(1), 23-27.

Hunter, M., Barney, P., Kilcher, T., Cherney, J., Lawarence, J. and Ketterings,
Q. 2007. Teff as emergency forage. Agronomy Fact Sheet 24. Dept of

- 120 -



Crop and Soil Sciences, College of Agriculture and Life Sciences. Cornell

University Cooperative Extension. Ithaca, New York.

Hwang, T.Y., Ji, HC., Kim, K.Y, Lee, SH. Lee, K<W. and Choi, K.J. 2016.
Effect of Mixed Pature Using Domestic Varieties Orchardgrass 'Kodione’
and Tall fescue 'Purumi’ on Forage Yields and Botanical Composition in
Middle Region of Korea. Journal of the Korean Society of Grassland and
Forage Science 36(2): 89-97

Hwang, T.Y. Ji, HC., Kim, K\Y., Lee, SH., Lee, KW. and Choi, K.J. 2016.
Effect of Mixed Pature Using Domestic Varieties Orchardgrass 'Kodione’
and Tall fescue 'Purumi’ on Forage Yields and Botanical Composition in

Middle Region of Korea. Journal of the Korean Society of Grassland and

Forage Science 36(2): 89-97

IPCC. 2006. 2006 IPCC Guidelines for National Greenhouse Gas Inventories.
Volume 4. Agriculture, Forestry and Other Land Use.

Jeon, B.,, Kim, M., Park, J., Kim, S, Sung, S, Lee, S., & Moon, S. 2009. A
study on the grazing behavior of thoroughbred colts grazed in pasture at
summer season of Jeju island. Journal of The Korean Society of

Grassland and Forage Science, 29(4), 365-374.

Ji, H. C., Whang, T. Y., Lee, K. W., Kim, W. H., Woo, J. H.,, Hong, K. H.,
and Choe, K. W. 2018. Growth characteristics and Productivity of Italian
Ryegrass (Lolium multiflorum Lam.) New Variety,'Green Call’. Journal of

The Korean Society of Grassland and Forage Science, 38(4), 247-252.

Jones, C. A. 1985. C4 Grasses and Cereals. Growth, Development and Stress
Response. John Wiley and Sons, New York. pp. 419.

- 121 -



Jones, C. A. 1985. C4 Grasses and Cereals: Growth, Development, and Stress
Response. John Wiley & Sons, New York, pp. 22-33.

Jung, J.S.,, Kim, J.K., Kim, H.S., Park, H.S., Choi, K.C., Lee, S.H., Jee, H.],,
Choi, K.J. and Kim, W.H. 2017. The Effects of Grass Seed Mixtures
using Domestic Cultivars on Botanical Composition and Dry Matter
Productivity in Low Productive Hilly Pasture Central Region of Korea.
Journal of the Korean Society of Grassland and Forage Science 37(2):

132-139

Jung, J.S.,, Kim, J.K., Kim, H.S., Park, H.S., Choi, K.C., Lee, S.H., Jee, H.],,
Choi, K.J. and Kim, W.H. 2017. The Effects of Grass Seed Mixtures
using Domestic Cultivars on Botanical Composition and Dry Matter
Productivity in Low Productive Hilly Pasture Central Region of Korea.
Journal of the Korean Society of Grassland and Forage Science 37(2):

132-139

Kim, D.A., Kim, B,H., Kim, C.J., Kim, D.J.,, Kim, M.C., Bae, D.H., Seo, S.,
Ahn, K.J., Yoon, LS., Lee, ID., Lee, HW., Kim, B.T., Jeon, W.B., Cho,
M.W., Cho, J.G., Hur, S.N. 1991. A collection of grassland science. Sunjin
printing. Seoul. pp337-456

Kim, J.G., Lee, Y.W., Kim, M.J.,, Kim, H.J., Jeong, S.I., Jung, J.S and Park,
H.S. 2016. Effects of Species and Seed Mixture on Productivity, Botanical
Composition and Forage Quality in Middle Mountainous Pasture. Journal

of the Korean Society of Grassland and Forage Science 36(2): 135-141

Kim, M.C. and Choung, C.C. 1996. A Study on Feeding, Reproduction, Meat
and Milk Products, Disese and Genetic Character for Cheju Horse
Industry Development. 1. Monthly changes of herbage production
comparing new pasture of horse farm with old pasture. Journal of the

Korean Society of Grassland. 16(1):61768

- 122 -



Korea Racing Authority. 2010. Report on the Jangsu Racing Ranch.

Korea Racing Authority. 2014. A Study on Appropriate hybridization for horse

grazing and the Identification of the Period. Final result report.

L.t Mannetje., 1978. Measurement of grassland vegetation and animal

production. Journal of Range Management. 32:164

Lang, D. J., and Kimbrough, E. L. 2014. Year-round Forage Systems in

Mississippl. Mississippl State University Extension Service.

Leatsch, W.M. 1974. The C4 syndrome: a structural analysis. Ann. Rev. Plant
Physiol. 25:27-52.

Lee, C.E., Park, N.G., Park, H.S., Oh, W.Y., Ko, M.S., Kim, D.H. and Kang,
D.H. 2007. Changes in the Productivity and the Percentage of Grasses
Intake in Different Mixture Grazed by Thoroughbred Horses. Journal of
the Korean Society of Grassland. 27(2): 123-128

Lundberg, P.E., OL. Bennett and E.L. Mathias. 1977. Tolerance of
bermudagrass selections to acidity. I. Effects of lime on plant growth and

mine spoil material. Agron. J. 69:913-916.

Mandebvu, P., West, JW., Hill, G.M. Gates, R.N., Hatfield, R.D., Mullinix,
B.G., Parks, AH. and Caudle, A.B. 1999. Coparison of Tifton 85 and
Costal bermuda grass for yield, nutrient traits, intake, and digestion by

growing beef steers. Journal of Animal Science. 77:1572-1586.

Mathias, E.L., O.L. Bennett and P.E. Lundberg. 1973. Effect of rates of
nitrogen on vield, nitrogen use, and winter survival of Midland

bermudagrass [Cynodon dactylon (L) Pers.] in Appalachia. Agron. J.
69:67-68.

- 123 -



Mayland, H.F., and P.R. Cheeke. 1995. Forage-induced animal disorders. p. 121
-135. In R.F Barnes et al. (ed.) Forages: The science of grassland

agriculture. Iowa State Univ. Press, Ames, IA.

McLaren, JB., R.J. Carlisle, H.A. Fribourg and JM. Bryan. 1983.
Bermudagrass, tall fescue, and orchardgrass combinations with clover or
N fertilization for grazing steers. 1. Forage growth and consumption, and

animal performance. Agron. J. 75:587-592.

McLaughlin, M.R., K.R. Sistani, T.E. Fairbrother and D.E. Rowe. 2005.
Overseeding commom bermudagrass with cool-season annuals to increase

yield and nitrogen and phosphorus uptake in a hay field fertilized with
swine effluent. Agro. J. 97:487-493.

Minson, D.J. 1981. Forage quality: Assessing the plant-animal complex. In:
JA. Smith and V.W. Hays (Ed.) Proc. XIV Int. Grassl. Congr. p 23.
Westview Press, Inc., Boulder, CO.

Mislevy, P., T. R. Sinclair, and J. D. Ray. 2001. Extended daylength to
increase fall/winter vyields of warm season perennial grasses. In
Proceedings of the 19th International Grassland Congress, ed. J. A.
Gomide et al.,, 256 -257. Sao Pedro, SP, Brazil, February 11 -21, 2001.
FEALQ, Piracicaba, SP, Brazil.

Moore, J. E.,, O. C. Ruelke, C. E. Rios, and D. E. Franke. 1971. Nutritive
evaluation of Pensacola bahiagrass hays. Soil Crop Science Society of

Florida Proceedings 30:211 - 221.

Moore, K.J., Moser, L.E. Vogel, KP. Waller, S.S., Johnson, B.E. and
Pederson, J.F. 1991. Describing and quantifying growth stages of perennial
forage grasses. Agronomy Journal 83:1073 -1077. doi:10.2134/agronj1991.
00021962008 300060027x.

- 124 -



Morris, R.J.,, R.H. Fox and G.A. Jung. 1982. Growth, P uptake and quality of
warm and cool season grasses on a low available P soil. Agron. J.

74:125-129.

Moser, LE. and C.S. Hoveland. 1996. Cool-season grass overview. In:
LE. Moser, DR. Buxton and M.D. Casler (Ed.) Cool-Season Forage
Grasses. p 1. Agron. Monogr. 34. ASA, CSSA, and SSSA, Madison,
WL

Munshaw, G. C., E. H. Ervin, C. Shang, S. D. Askew, and R. Lemus. 2006.
Influence of late-season iron, nitrogen, and seaweed extract on fall color

retention and cold tolerance of four bermudagrass cultivars. Crop Sci.

46:273-283.

Nave, R.L.G., Sulc, RM., Barker, D.J. and St-Pierre, N. 2014. Changes in
forage nutritive value among vertical strata of a cool-season grass

canopy. Crop Science 54:2837 - 2845. doi:10.2135/cropsci2014.01.0018.

Nelson, C. J., and J. J. Volenec. 1995. Environmental and physiological aspects
of forage management. In: R. F. Barnes, D. A. Miller, and C. ]J. Nelson
(ed.) Forages: An introduction to Grassland Agriculture. p 55. Iowa State

University Press, Ames.

Nelson, C. J., and Moser, L. E. 1994. Plant factors affecting forage quality.

Forage quality, evaluation, and utilization.
Norton, B.W. 1981. Differences between species in forage quality. In:
Nutritional limits to animal production from pastures. Proc. Int. Grassl

Symp. St. Lucia, Queensland, Australia. p 89.

Park, H. S., Hwang, K. J., Park, N. G., Choi, G. J., Lee, J. K., Cheon, D. W,

and Ko, M. S. 2008. Comparison of forage production and feed value of

- 125 -



winter forage crops in Jeju. Journal of The Korean Society of Grassland
and Forage Science, 28(3), 215-220.

Park, H.S., Choi, K.C,, Kim, JH., Lee, S.H. and Jung, J.S. 2015. Comparison
of Growth Characteristics, Forage Production and Feed Values of bermuda
grass, Teffgrass and Kleingrass as Annual Forage Crop in Summer.

Journal of the Korean Society of Grassland and Forage Science
35(1):36-42.

Park, H.S., Jung, M.W., Jung, Y.B, Lim, Y.C.,, Choi, K.C., Kim, J.H., Lee,
K.W. and Choi, K.J. 2014. Evaluation of characteristics, winter survival
and forage production for warm season grass in the mid-southern

Regions of Korea. Journal of the Korean Society of Grassland and Forage

Science 34(1):1-8.

Park, H.S., Park, N.G., Kim, J.G., Choi, K.C., Lim, Y.C., Choi, G.J. and Lee,
K.W. 2012, Evaluation of characteristics and forage production for
bermuda grass (Cynodon dactylon) and Bahia grass (Paspalum notatum)

in Jeju, Journal of the Korean Society of Grassland and Forage Science
32(2):131-138.

Park, N., Hwang, K., Lee, C., Kim, N., Park, H., Ko, M., and Lim, Y. 2011.
Effect of seeding dates of Italian ryegrass interseeded into bermudagrass
sod on the forage productivity and botanical composition of Italian

ryegrass and bermudagrass. Journal of The Korean Society of Grassland

and Forage Science, 31(4), 383-388.

Perry, L.J., Jr. and D.D. Baltensperger. 1979. Leaf and stem yields and forage
quality of three N-fertilized warm—season grasses. Agron. J. 71:355-358.

Perry, L.J., Jr. and D.D. Baltensperger. 1979. Leaf and stem yields and forage
quality of three N-fertilized warm-season grasses. Agron. J. 71:355-358.

- 126 -



Pizarro, E.A. (2000) Potencial forrajero del género Paspalum. Pasturas

Tropicales, 22, 38-46.

Poore, M. H., and Drewnoski, M. E. 2010. Utilization of stockpiled tall fescue
in winter grazing systems for beef cattle. The Professional Animal

Scientist, 26(2), 142-149.

Prescott, J. A. 1949. Climatic expressions and generalised climatic zones in

relation to soils and vegetation.

Rao, S.C., B.K. Northup, W.A. Phillips, and H.S. Mayeux. 2007. Interseeding
novel cool-season annual legumes to improve bermudagrass paddocks.

Crop Sci. 47:168-173.

RDA. 1969. Jeju Agricultural Experiment Station Technical Report Rural
Development Administration. pp. 269-294.

Redfearn, D. D., and Rice, C. K. 2015. Bermudagrass Pasture Management.

Redfearn, D.D., L.E. Moser, S.S. Waller and T.J. Klopfenstein. 1995. Ruminal
degradation of switchgrass, big bluestem, and smooth bromegrass leaf

proteins. J. Anim. Sci. 73:598-605.

Redmon, L.A. 2000. Reducing input costs for livestock production systems. p.
6. Proceedings of the Annual Meeting of the Southern Branch of the
American Society of Agronomy, January 29—February 1, 2000. Lexington,
Kentucky.

Reid, R. L, G. A. Jung and W. V. Thayne. 1988. Relationships between
nutritive quality and fiber components of cool season and warm season

forages: A retrospective study. J. Anim. Sci. 66:1275.

- 127 -



Reid, RL., G.A. Jung and W.V. Thayne. 1988b. Relationships between
nutritive quality and fiber components of cool season and warm season

forages: a retrospective study. J. Anim. Sci. 66:1275-1291.

Reid, RL.,, G.A. Jung, JR. Puoli, JM. Cox-Ganser and L.L. Scott. 1992.
Nutritive quality and palatability of switchgrass hays for sheep: effects of

cultivar, nitrogen fertilization, and time of adaptation. J. Anim. Sci.
70:3877-3888.

Reid, R.L., Jung, G.A. and Thayne, W.V. 1988. Relationships between nutritive
quality and fiber components of cool season and warm season forages: A

retrospective study. Journal of Animal Science. 66:1275-1291

Reid, R.L., Jung, G.A. and Thayne, W.V. 1988. Relationshipsbetween nutritive
quality and fiber components of cool season and warm season forages: A

retrospective study. J. Anim. Sci. 66:1275.

Richner, J.M., Kallenbach, R.L. and Roberts, C.A. 2014. Dual use switchgrass:
Managing switchgrass for biomass production and summer forage.

Agronomy Journal 106:1438 - 1444. doi:10.2134/agronj13.0415.

Riesterer, J. L., Undersander, D. J., Casler, M. D., and Combs, D. K. 2000.
Forage yield of stockpiled perennial grasses in the Upper Midwest USA.
Agronomy Journal, 92(4), 740-747.

Rollins, G. H.,, and C. S. Hoveland. 1960. Wanted: Good summer perennial
grasses for dairy cows. Alabama Agric. Exp. Stn. Highlights Agricultural
Research 7 (2).

Roth, L.D., F.M. Rouquette, Jr. and W.C. Ellis. 1990. Effects of herbage

allowance on herbage and dietary attributes of Coastal bermudagrass. J.

Anim. Sci. 68:193-205.

- 128 -



Rural Development Administration. 1969. Jeju Agricultural Experiment Station

Technical Report Rural Development Administration. pp.269~294.

Rusland, G.A., Sollenberger, L.E., Albrecht, K.A., Jones Jr, C.S. and Crowder,
LV. 1988. Animal performance on limpograss—aeschynomene and

nitrogen—fertilized limpograss pastures. Agronomy Journal 80:957-962.

SAS. 2009. Statistical Analytical Systems Institute. SAS/STAT user’s guide
release 9.4. Statistical analysis systems Institute, Inc., Cary, NC, USA.

Sollenberger, L. E., W. R. Ocumpaugh, V. P. B. Euclides, J. E. Moore, K. H.
Quesenberry, and C. S. Jones, Jr. 1988. Animal performance on
continuously stocked ‘Pensacola’ bahiagrass and Floralta limpograss

pastures. Journal of Production Agriculture 1:216 - 220.

Sollenberger, LE. and Jones Jr, CS. 1989. Beef production from
nitrogen—fertilized Mott dwarf elephantgrass and Pensacola Bahia grass

pastures. Tropical Grasslands 23:129-134.

Sollenberger, L.E., Rusland, G.A., Jones Jr, C.S., Albrecht, K.A. and Gieger,
K.L. 1989. Animal and forage responses on rotationally grazed ‘'Floralta’
limpograss and ‘'Pensacola’” Bahia grass pastures. Agronomy Journal

81:760-764.

Teutsch, C. 2017. Building a Year Round Grazing System.

USDA NRCS 2012a. Technical Note: Forage Production, Nutritive Quality and

Growth Patterns of Various Warm Season Grasses.
Volenec, J. J., and Nelson, C. J. 1995. Forage crop management: application of

emerging technologies. In  ‘Forages: the science of grassland

agriculture’.(Ed. RF Barnes) pp. 3 - 20.

- 129 -



Vona, L.C., G.A. Jung, RL. Reid, and W.C. Sharp. 1984. Nutritive value of
warm-season grass hays for beef cattle and sheep; digestibility, intake

and mineral utilization. J. Anim. Sci. 59:1582-1593.

Waller, S.S. and J. K. Lewis. 1979. Occurrence of C3 and C4 photosynthetic

pathways in north american grasses. J. Range Manage. 32:12-28.

Wright, R.J., H.D. Perry, M.C. Carter and O.L. Bennett. 1984. Responses of
bermudagrass selections from the appalachian region to N and P

fertilization. Comm. In Soil Sci. Plant Anal. 15:861-877.
Yoon, S.H., Lee, J. K. and Park, G.J. 2003. Forage and Cattle Productivities of

Incentive Grazing System. Journal of the Korean Society of Grassland.
22(1): 45-50

- 130 -



	서 론
	연구사
	1. 난지형 목초의 생리적 및 생태적 특성
	2. 난지형 목초의 일반적인 특성
	3. 국내 난지형 목초의 적응성 및 생산성 평가
	4. 주요 난지형 화본과 목초의 종류 및 특성
	5. 난지형 목초를 이용한 방목 이용 기술

	시험 Ⅰ. 파종방법 및 생육시기가 난지형 목초의 생육특성, 생산성 및 사료 가치에 미치는
	Abstract
	Ⅰ. 서 론
	Ⅱ. 재료 및 방법
	1. 공시초종 및 시험포 조성
	2. 생육특성 및 생산성 조사
	3. 사료가치 분석
	4. 통계처리

	Ⅲ. 결과 및 고찰
	1. 시험대상지 평균기온 및 강수량
	2. 난지형 목초의 생육특성
	3. 난지형 목초의 사초 생산성
	4. 난지형 목초의 사료가치

	Ⅳ. 적 요
	Ⅴ. 인용 문헌

	시험 Ⅱ. 부실초지 갱신 혼파조합이 말 방목초지의 식생구성, 생산성 및 증체에 미치는
	Abstract
	Ⅰ. 서 론
	Ⅱ. 재료 및 방법
	1. 방목초지 조성 및 실험설계
	2. 생육특성, 생산성 및 식생구성 조사
	3. 목초 섭취량 및 증체량 조사
	4. 사료가치 분석
	5. 통계처리

	Ⅲ. 결과 및 고찰
	1. 시험대상지 기상 개황
	2. 생육특성, 생산성 및 사료가치
	3. 방목 말의 목초 섭취량 및 증체량

	Ⅳ. 적 요
	Ⅴ. 인용 문헌

	시험 Ⅲ. 이탈리안 라이그라스의 보파 파종량이 버뮤다그라스 초지의 생육특성, 생산성 및 사료가치에 미치는
	Abstract
	Ⅰ. 서 론
	Ⅱ. 재료 및 방법
	1. 공시초종 및 시험포 조성
	2. 생육특성, 생산성 및 식생구성 조사
	3. 사료가치 분석
	4. 통계처리

	Ⅲ. 결과 및 고찰
	1. 시험대상지 기상 개황
	2. 이탈리안 라이그라스와 버뮤다그라스의 생육특성
	3. 이탈리안 라이그라스와 버뮤다그라스의 식생구성
	4. 이탈리안 라이그라스와 버뮤다그라스의 사초생산성
	5. 이탈리안 라이그라스와 버뮤다그라스의 사료가치


	Ⅳ. 적 요
	Ⅴ. 인용 문헌
	종 합 결 론
	인 용 문 헌


<startpage>15
서 론 1
연구사 3
 1. 난지형 목초의 생리적 및 생태적 특성 3
 2. 난지형 목초의 일반적인 특성 6
 3. 국내 난지형 목초의 적응성 및 생산성 평가 8
 4. 주요 난지형 화본과 목초의 종류 및 특성 12
 5. 난지형 목초를 이용한 방목 이용 기술 19
시험 Ⅰ. 파종방법 및 생육시기가 난지형 목초의 생육특성, 생산성 및 사료 가치에 미치는 영향
 Abstract 24
 Ⅰ. 서 론 25
 Ⅱ. 재료 및 방법 27
  1. 공시초종 및 시험포 조성 27
  2. 생육특성 및 생산성 조사 28
  3. 사료가치 분석 28
  4. 통계처리 28
 Ⅲ. 결과 및 고찰 29
  1. 시험대상지 평균기온 및 강수량 29
  2. 난지형 목초의 생육특성 30
  3. 난지형 목초의 사초 생산성 32
  4. 난지형 목초의 사료가치 39
 Ⅳ. 적 요 46
 Ⅴ. 인용 문헌 48
시험 Ⅱ. 부실초지 갱신 혼파조합이 말 방목초지의 식생구성, 생산성 및 증체에 미치는 영향
 Abstract 53
 Ⅰ. 서 론 55
 Ⅱ. 재료 및 방법 57
  1. 방목초지 조성 및 실험설계 57
  2. 생육특성, 생산성 및 식생구성 조사 58
  3. 목초 섭취량 및 증체량 조사 58
  4. 사료가치 분석 59
  5. 통계처리 59
 Ⅲ. 결과 및 고찰 60
  1. 시험대상지 기상 개황 60
  2. 생육특성, 생산성 및 사료가치 61
  3. 방목 말의 목초 섭취량 및 증체량 70
 Ⅳ. 적 요 74
 Ⅴ. 인용 문헌 76
시험 Ⅲ. 이탈리안 라이그라스의 보파 파종량이 버뮤다그라스 초지의 생육특성, 생산성 및 사료가치에 미치는 영향
 Abstract 81
 Ⅰ. 서 론 83
 Ⅱ. 재료 및 방법 85
  1. 공시초종 및 시험포 조성 85
  2. 생육특성, 생산성 및 식생구성 조사 86
  3. 사료가치 분석 86
  4. 통계처리 87
 Ⅲ. 결과 및 고찰 88
  1. 시험대상지 기상 개황 88
  2. 이탈리안 라이그라스와 버뮤다그라스의 생육특성 90
  3. 이탈리안 라이그라스와 버뮤다그라스의 식생구성 92
  4. 이탈리안 라이그라스와 버뮤다그라스의 사초생산성 94
  5. 이탈리안 라이그라스와 버뮤다그라스의 사료가치 101
Ⅳ. 적 요 104
Ⅴ. 인용 문헌 106
종 합 결 론 110
인 용 문 헌 114
</body>

