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ABSTRACT

The objective of this study was to determine the growth characteristics of cool (C1) and warm season grasses (C2) in pastures
mixed with C1 and C2 at an altitude of 400 m in Jeju island to establishing pasture suitable for grazing horses and to evaluate the
effect of pastures mixed with tall and short type grasses on the intake characteristics of horses. C1 used in this study was Kentucky
bluegrass, redtop (short type grass) and tall type grasses were orchardgrass and tall fescue, respectively. Treatments of this study were
consisted of four groups and the short type grass used in pastures mixed with Cl1 and C2 was mainly bermudagrass. Four treatment
groups were follow as; 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). Bermudagrass was a little
winter killing and inhibition of plant growth at an altitude of 400 m. Plant heights in pastures mixed with Cl1 and C2 were grown
better than that in pastures mixed with C1. Especially, plant height in Treatment 4 was higher than other treatments. Dry matter yield
was in the following order: Treatment 4> Treatment 3> Treatment 2> Treatment 1. Dry matter yield in pastures mixed with C1
increased as compared with pastures mixed with C1 and C2. Dry matter yield in Treatment 3 was higher than other treatments. In
the first investigation regarding vegetation distribution, bermudagrass ratios among grasses in Treatment 1 and Treatment 2 were 11.7
and 13.3%, respectively. The growth of bermudagrass in winter was low due to the cold damage. However the growth of Kentucky
bluegrass, redtop, tall fescue and orchardgrass was good. In the second investigation, bermudagrass ratios among grasses in Treatment
1 and Treatment 2 were 5.0 and 11.7%, respectively. Growth of forage in the second investigation was poor as compared to the first
investigation. nutritive values(crude protein content, neutral detergent fiber content, acid detergent fiber content, digestibility) were
good in pastures mixed with C1 Especially, nutritive values in pastures mixed with tall was higher than those of pastures mixed short
grasses. P content among minerals in Treatment 1 was higher than other groups. However, the content of Ca, Mg and Mn were lower.
The contents of Ca, K, Mg, Na, Cu, Zn and Fe in Treatment 2 were higher. However, the contents of K, Mg, Na, Cu, Zn and Fe
in Treatment 3 were lower. Therefore, we suggest that cool season grasses with short grasses were sowed to establishing pasture
suitable for grazing horses at an altitude of 400 m in Jeju island.
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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 Cy Short May 15th
T1 Kentucky bluegrass Poa pratensis C; September first
Redtop Agrostis gigantea September first
Bermudagrass Cynodon dactylon Cs Short May 15th
T2 Tall fescue Festuca arundinacea G Tall September first
Orchardgrass Dactylis glomerata September first
- Kentucky bluegrass Poa pratensis G Short September first
Redtop Agrostis gigantea
T4 Tall fescue Festuca arundinacea G Tall September first
Orchardgrass Dactylis glomerata

Table 2. Mean temperature and precipitation at Jeju-si, Jeju-do during experiment

Year-Month Average "l:emperature Low Tefnperature High Teomperature Precipitatio Relative humidity
(©) (©) (©) (mm) (%)
2014-May 19.1 15.7 22.8 86.7 63.3
June 21.8 19.7 24.4 65.4 79.2
July 25.1 22.9 27.8 288.7 81.3
August 25.1 235 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 73 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 10.4 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 25.3 186.0 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 20.7 259 172.9 73.3
October 19.2 16.3 22.6 31.0 64.0
Mean 18.4 15.8 214 150.0 71.8
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Table 3. The emergence and cold damage of pasture mixtures

Y]

Items Emergence Cold damage”
Tl 9.0+0.0" 6.3+1.2°
T2 9.0+0.0" 5.0+0.0"
T3 5.0+0.0° 3.0+0.0™
T4 5.0+0.0° 43+12°

® Means in the same column with different letters were significantly different(p<0.05)

l)Emergence : 1(goodness) ~9(badness), ICold damage :

1(No damage)~9(Extreme damage)

Table 4. The lodging tolerance, disease infection, leafiness, heading date of pasture mixtures

Items Lodging tolerance" Disease infection” Leafiness” Heading date”
Tl 1.0+0.0 1.0£0.0 7.0£0.0 May 29
T2 1.0+0.0 1.0£0.0 5.0£0.0 May 25
T3 1.0£0.0 1.0£0.0 3.0+0.0 May 12
T4 1.0£0.0 1.0£0.0 3.0+0.0 May 5

1)Lodging tolerance :
1(outstanding) ~ 9(poor), 4)Heading stage :

I(No damage)~9(Extreme damage),

month- day

2)Damage infectin : 1(No damage)~9(Extreme damage), ILeafiness :
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Table 5. Height of plant of pasture mixtures (unit : cm)
Items 1st 2nd 3rd 4th Mean

Tl 19.1+1.2° 39.5+4.4° 33.042.1° 31.6+4.5 30.8+8.5

W 27.0+3.3° 48.6+3.0° 44,2431 54.6+1.3 43.6+11.9

T3 31.0+3.4° 53.145.9™ 36.0+2.3° 29.6+4.6 37.4+10.8

T4 36.943.9° 79.743.5° 53.642.6° 52.3+1.3 55.6+17.8

abc

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)

Items
st 2nd 3rd 4th Total
Tl 16656 9384235 2,273+449 3,188+506" 6,565
T2 676+179™ 7424129 1,750+311 2,560+161% 5,737
T3 2,501+209° 2,445+299 3,3324875 2,412+716™ 10,690
T4 1,035+318" 1,230+55 2,434+437 2,194+148° 6,993

® Means in the same column with different letters were significantly different(p<0.05)
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Table 8. The crude protein, NDF, ADF of pasture mixtures (unit : %)
Items T1 T2 T3 T4
Crude protein 18.03+2.05" 15.2841.53% 12.14+0.31% 14.46+1.94°
NDF" 44.94+2.15° 47.64+0.47% 54.69+0.91° 50.17£0.31°
ADF” 23.49+0.93° 22.8242.25% 26.52+1.82 28.43+1.04°

abe

YNDF: Neutral detergent fiber, “ADF: Acid detergent fiber
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