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ABSTRACT

The objective of this study was to determine the growth characteristics of cool (C;) and warm season grasses (C;) in pastures
mixed with C; and C, suitable for grazing horses and effect of pastures mixed with tall and short grasses on the intake
characteristics of horses. C; used in this study was Kentucky bluegrass, Redtop (short type grass) and tall type grasses were
orchardgrass and tall fescue, respectively. The short type grass used as C, was Bermudagrass. This study had the following four
treatment groups: 1) Treatment 1 (Bermudagrass + Kentucky bluegrass + Redtop) 2) Treatment 2 (Bermudagrass + tall fescue +
orchardgrass) 3) Treatment 3 (Kentucky bluegrass + Redtop) 4) Treatment 4 (tall fescue + orchardgrass). There was no winterkilling
or lodging problem at an altitude of 200 m. Plant heights in mixed pasture of Treatment 1, 2, 3, and 4 were 53.9, 58.2, 57.5,
and 78.1 cm, respectively. Plant height was the highest in Treatment 4. Dry matter yield was in the following order : Treatment 4
> Treatment 3 > Treatment 2 > Treatment 1. In the first investigation regarding vegetation distribution, Bermudagrass ratios
among grasses in Treatment 1 and Treatment 2 were 70% and 66.7%, respectively. Overall, other grasses showed poor growth. In
the second investigation of vegetation distribution, Bermudagrass ratios among grasses in Treatment 1 and Treatment 2 were 80%
and 60.7%, respectively. Crude protein content, neutral detergent fiber content, acid detergent fiber content, digestibility value, and
nutritive values were the lowest in Treatment 4, followed by those in Treatment 1, Treatment 2 and Treatment 3.

(Key words : Cool season grass, Warm season grass, Productivity)
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g3 7]-0] H] ]
Z EFHGRE 95 F 20Y T2 10€ 3U AAE
Aol Qa EEYRE 49 270 AAEIY 2% 2 FEe
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Table 1. Treatments of pasture mixtures with grasses type and seeding dates

) o Grass type .
Treatment Species Scientific name - Seeding date
Temp. Height

Bermudagrass Cynodon_dactylon Cs Middle May

T1 Kentucky bluegrass Poa pratensis C Short Early September
Redtop Agrostis gigantea } Early September
Bermudagrass Cynodon dactylon Cs Short Middle May

T2 Tall fescue Festuca arundinacea C Tall Early September
Orchardgrass Dactylis glomerata ’ a Early September

T Kentucky bluegrass Poa p}jater?szs c Short Early September
Redtop Agrostis gigantea
Tall fescue Festuca arundinacea

T4 Tall Early Septemb
Orchardgrass Dactylis glomerata Cs 2 arly September
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Table 2. Mean temperature and precipitation at Jeju-si, Jeju-do during experiment

Average Low High Precipitation Relative
Year-Month Temperature Temperature Temperature humidity
(©) (©) (©) (mm) (%)
2014-May 19.1 15.7 22.8 86.7 63.3
June 21.8 19.7 244 65.4 79.2
July 25.1 229 27.8 288.7 81.3
August 25.1 23.5 27.4 460.3 84.4
September 23.5 21.1 26.2 93.5 74.8
October 19.1 16.3 22.1 92.9 69.7
November 13.9 11.5 16.5 100.3 67.6
December 7.3 4.6 9.7 47.2 63.7
2015-January 7.4 4.9 10.2 82.4 65.8
February 7.3 4.7 10.1 35.5 63.8
March 104 7.3 13.6 80.7 63.5
April 15.1 12.0 19.2 147.9 70.7
May 18.8 15.9 22.7 150.0 67.8
June 22.0 19.5 253 186.0 80.1
July 25.6 232 28.8 329.7 80.7
August 26.4 24.1 29.3 248.6 78.1
September 232 20.7 25.9 172.9 733
October 19.2 16.3 22.6 31.0 64.0
Mean 18.4 15.8 21.4 150.0 71.8
o] gate] ErhEAS AAskit HE Bilou HUdsx S s 38 o =
G R =
m. 21 3 oz BE Aol Fell(E) Fsll= AT o= A
AlZI7F |3 =o gl o35 WEs] & 4 QU] wiE
1. 4]EH o7 Aztdn. =& W, 94, 571 Table 49+ 2
=i W el ZE AddA gk, 94
7 A FESE 9 de] AEE Table 394 RE &1 9 2AErE 23, 3 9 4 AUt 172 BE AUt
A 2ok AP 12 5.0 A2l 2% 3.7, A 3% A 4= F5g Aot SRR ¢ 2 A4S Bt
2307 Y 9 B0 SEACdAE BEY =34 =570 424~58 A 9y 9 SUEEx EF
T7F B Bxv gEd FET S50 =}k ole
Table 3. The emergence and cold damage of pasture s B2 o2 ote ol oddh AUz Aes AUt
e WA ol ol wolalol @ My Bkel o] ol
Items Emergence” Cold damage” WA 24% ozl Aoz Azt
T1 5.0+£0.0 1.0+0.0
T2 3.742.3 1.0+0.0 2 XX
T3 23423 1.0£0.0
T4 23423 1.0£0.0 Zb A 2732 Table 5904 B An 2 13404
" Emergence : 1 (goodness) ~ 9 (badness). W 2 BUEER ERAME AR R s =

2 Cold damage :

1 (No damage) ~ 9 (Extreme damage).
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Table 4. The lodging tolerance, disease infection, leafiness, heading date of pasture mixtures

Items Lodging tolerance," Disease infection” Leafiness” Heading date”
T1 1.0£0.0 1.0+0.0 2.3+1.2 5.8
T2 1.0£0.0 1.0£0.0 2.3+1.2 5.1
T3 1.0£0.0 1.0£0.0 1.7£1.2 4.24
T4 1.0£0.0 1.0£0.0 1.7£1.2 4.27

Y Lodging tolerance : 1 (No damage) ~ 9 (Extreme damage).

? Disease infection :

1 (No damage) ~ 9 (Extreme damage).

? Leafiness : 1 (outstanding) ~ 9 (poor), 9 Heading date : month - day.
Table 5. Height of plant of pasture mixtures (unit : cm)
Items Ist 2nd 3rd 4th Mean
T1 - 67.2+3.1 50.8+1.0° 43.8+2.2% 53.9+12.0
T2 — 62.8+5.1 57.8+1.74 54.1+4.0° 582+ 4.4
T3 61.0£2.6 65.8+4.8 63.5+£3.5™ 39.5+1.9% 57.5+12.1
T4 90.2+3.3 65.5+5.7 69.4+7.0%° 87.4+5.8° 78.1£12.5

e Means in the same column with different letters were significantly different (p<0.05).
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Table 6. Dry matter yield of pasture mixtures

Growth Characteristics of Cool and Warm Season Grasses

Dry matter yield (kg/ha)

Treatment

Ist 2nd 3rd 4th Total

Tl - 2,799+171 4,461+349 5,142+1,274 12,412

T2 - 3,140+872 4,097+319 4,840-+1,688 12,077

T3 3,925+286 3,468+159 3,677+465 3,814+ 382 14,884

T4 3,965+613 3,846412 3,983+396 4,702+ 391 16,496
TE3 AellA AESFFe] w%or 58 H5UE iz AdAs A 13 AR 2014 vRTagssb 70%,
?l & wladtel exmTks AN TP wE e 66.7%0R2 wlfueart 94do] FHo] A7 &7
Belot fojHl Aol (p>0.05)= fUAUTE A71e AEF 2 HEE, B s, exk=agkse] Ago] dAHoR
GO Hopx Wy gl BEWgExs E3e A gelx Axsgdh oldd AEe 22k 2A10.6)9A4 A 13
= HET e o vE SUEExe] A5l A A 2004 BlFHEkRTE 80%, 60.7%S2 53] A 1
Fate] £ ot Aoe 9wWE 2 SOy ERE BEE oA vtk 9 @] v Alsti oy He 2
A dEete Zlo]l & AoR ARk Park et al. (2012) 12} Abeh WSegh A dehideh ey 5

o

R
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16,749 kg/ha O 2 Bt a, 1 P ZoAE APE
Common &°] Wrhigts Hatgike] 12,723 kg/ha o2
B3 (Bvers, 2002) Skl Aol M= B Frhekse]
PR %0 A BERagssd gEBS T3 Lo B
Boageart ARz AR Aol Hg 13 w=

YeF It Lee and Lee

O
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Uepdsd 2 At s #itagtar) shixelyn &
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Table 7. Botanical composition of pasture mixtures

%}_ o 93 Lo AE o] dlEo] oF Glo] TEWE

H|S=5HA A3l Park et al. (2011)2 W-RUhzglse}
ojgrg|etete| et E Eteldl s w vFrhebso] A
o] 79 17| o]F FiFo] Tttt sl AT
ME= A 19 12 2AF(5.29)0= MRk~ e
£0] 70% oA 23} (10.6)9 4= 80% Al F7tsl= A
TS YERe] Ale] AgAbet w|szsh Al wRhek~rt
oAEH o]F AFo] v AT Ao e
zcheial NDF, ADF, TDN
NDF, ADF, TDNZ Table 8ol =
AL A7) EFagsae ges &
o] 13.90%°.2 7H =gty el
A 19] 12.59%E YERIoH HE] 47} 7P w2
< YER o A fe]Ael Aol(p>0.05)= AT
NDFE 28] 30] 5229%= 74 wrekal 28] 27} 59.18%
o= Mg Ee #s YEoy MR fo] A At
ol(p>0.05)= $IUTth ADFE A& 19] 2625%°.2 A& 4

7k

tems Bermudagrass ﬁiﬁg&g Redtop Tall fescue Orchard grass Weed
Ist 2nd Ist 2nd Ist 2nd Ist 2nd Ist 2nd Ist 2nd
T1 70.0+£5.0 80.048.7 10.0£0.0 6.7£2.9 11.742.9 8.34+5.0 - - - - 8.3+2.9 5.0+0.0
T2  66.7£7.6 60.0£8.7 - - - - 11.7£2.9 13.3£5.8 13.3£2.921.745.8  8.3+2.9 5.0+0.0
T3 - - 45.0£5.0 43.3£2.9 45.0+5.0 51.7+2.9 - - - - 10.0£0.0 5.0+0.0
T4 - - - - - - 43.3+5.8 40.0£0.0 48.3£7.6 55.040.0  8.3+2.9 5.0+0.0
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Table 8. The crude protein, NDF, ADF, TDN of pasture mixtures

(unit : %)
Items T1 T2 T3 T4
Crude protein 12.59+1.85 12.57+0.62 13.90+1.62 11.52+0.43
NDFV 55.44+7.02 59.18+1.56 52.29+1.14 53.90:£0.80
ADF? 26.25+1.06° 27.23+0.38% 27.56+0.89°¢ 29.76+0.73°
TDN? 68.16+0.84 67.39+0.30 67.13+0.70 65.39+0.57

% Means in the same row with different letters were significantly different (p<0.05)

U NDF: Neutral detergent fiber, 2 ADF: Acid detergent fiber,

o] 29.76% HTF fro)Ho® wokal (p<0.05) T A

37 APl 2% H|s2g e YERSITE TDNS A g 1°l
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Zeh oy} TDNoJA BF =4
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) TDN: 88.9-(0.79xADF%).

6. 2282

ka3

ZF A= :
e
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THE 2 s e ou dAH R ARl Aol
(p>0.05)= Atk Pl RS A 30] 035%°= M
=kl o2 A 47 031%2 YJERRSla A 27 &
ojFog e F(p<0.05)S YERATE K2 A 47}
3.16%= 7FE =3ka A2l 10] 2.01%E YERNo] §24
ow u2 F(p<0.05)S YERTE Mg AHE 39
021%2°.2 7F8 =93 A 27} 0.14%0.2 Fodom

2 3 (p<0.05)= YERNSTE Na> A 47} 364.16 mg/
kgE‘_i 7V E=9ka el 27} 229.68 mgkg o2 7P BHA
veR o fol Al Aol (p>0.05)= fliTh Fe g
A2l 47} 13629 mgkgo. 2 7F4 =kal A2 27} 111.46
mgkgo® 7S Al vEREou oAl 2ol (p>0.05)
AATE Mn > A ] 47F 14596 mg/kgo = 71 =
#He YeElia 2 g2 A7 39] 104.19 mgkgS
YERNAAL, A2l 10] 71.68 mgkgo®  +2]4 (p<005)O

F718 2 Table 9914 RE 73

}_
g g Bee

rlo rlr

T oA A 40 Hlske] AR A 204 = &2 e S Uity GiEE kel BlRulaels
el gl TDNe| F7fete] nlszgh 2aks yehldvh 3k ATl A= P, K, Mg, Mn o] Hlul %%741
Table 9. Mineral of pasture mixtures
Items Tl T2 T3 T4
Ca (%) 0.23+ 0.05 0.27+ 0.02 0.23+ 0.02 0.23+ 0.02
P (%) 0.25+ 0.04* 0.28+ 0.01° 0.35+ 0.03° 0.31+ 0.03%
K (%) 2.01% 0.32° 2.20+ 0.26™ 3.02+ 0.18"™ 3.16+ 0.09°
Mg (%) 0.15+ 0.01° 0.14+ 0.01%* 0.21+ 0.03% 0.19+ 0.00%
Na (mg/kg) 311.00+56.93 229.68+23.99 262.67+71.67 364.16+86.85
Cu (mg/kg) 4.13+ 2.54 4.20+ 0.80 2.95+ 0.38 3.87+ 0.30
Zn (mg/kg) 20.03+ 2.83° 20.10+ 2.24° 14.84+ 0.87° 21.22+ 1.97°
Fe (mg/kg) 133.07+50.54 111.46+21.96 131.50+45.39 136.29+17.56

Mn (mg/kg) 71.68+12.13°

77.60+12.47%

104.19+20.33% 145.96+34.81%

abede Neans in the same row with different letters were significantly different (p<0.05).
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