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Development of Production Technology for Mixed Lines Sod
in Zoysiagrass
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ABSTRACT

This study was conducted to make the utmost use of the good traits and to improve the
poor traits of zoysiagrass through the production technology for mixed lines sod in
addition to breeding. Mixed lines sod was produced by mixing broad or middle leaf line
with narrow leaf line by volume, a ratio of 1 to 2. The mixed lines sod of zoysiagrass
was superior to the single line sod, which is used commonly, for the establishment rate,
coverage rate, shoot density, texture, leaf color, dormancy period and color, and visual
quality.
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Fig 1. Cross section of modified USGA soil system used in this experiment.
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Table 1. Growth characteristics of zoysiagrass lines used in this study.

Leaf width Lines Growth characteristics
average recovering rate
Broad leaf Z. japonica high plant height(over 25cm), traffic tolerance
(over 5mm) (ZD) long dormancy(7 months),
prostrate type(below 45° between surface and tillers)
high covering rate,
Medium leaf ZKV1, M1d med%um plant height(over 20 to 24cm),
(3~4mm) medium dormancy(6 to 7 months),
erect typelover 60° between surface and tillers)
Fl-41
M252 low recovering rate,
Narrow leaf ZK096 low plant height(below 19c¢cm),
(2~3mm) ZK113 short dormancy(5 to 6 months),
ZKV2 erect type(over 60° between surface and tillers)
ZKV4
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Table 2. Effect of mixed lines sod on establishment rate and coverage in zoysiagrass.

Treatment establishment rate coverage(%)
5/4 521 6/4 6/11 6/29 /22

YZKV1 4.3a 5.6a 7.8bc 53.0ab 68.3abc 76.6ab
ZKV1+ZKV4 4.0a 3.0be 8.3a 62.3a 77.3ef 93.0de
ZKV1+ZKV2 4.3a 4.3ab 8.3a 57.3ab 80.0bc 94 .0bede
ZKV1+FL-41 2.3b 1.3d 6.3¢ 40.0d 67.3g 93.3cde
ZKV1+M2S2 3.3ab 4.3ab 9.0a 55.0abc 82.3ab 98.0a
M1J 4.0ab 5.0ab 7.0bc 48.0abc 75.0ab 83.0ab
MI1J+ZKV4 4.3a 4.3ab 9.0a 62.3a 77.3cd 97.3ab
MI1J+ZKV2 3.0ab 4.3ab 9.0a 57.3ab 80.0bc 98.3a
M1J+FL-41 3.3ab 2.0cd 8.0ab 42.3cd 75.0de 96.0abed
M1J+M282 4.0a 4.3ab 8.0ab 67.3a 85.0a 97.3ab
M1J+ZK113 4.0a 3.0bc 9.0a 57.3ab 77.3cd 98.3a
ZJ 3.0ab 2.3cd 6.0c 47.3bed 77.3ef 88.3f
ZJ+ZKV4 4.3a 5.0a 8.0a 65.0a 85.0a 96.3abc
ZJ+ZKV2 4.3a 4.3ab 7.0bc 62.3a 80.bc 97.0ab
ZJ+FL-41 2.3b 1.3d 6.0c 40.0d 7.0fg 88.3f
ZJ+M282 3.0ab 1.3d 7.0be 40.0d 7.0fg 96.3abede
ZJ+7ZK096 3.3ab 3.3be 7.0be 55.0abe 75.0de 92.3e
ZKV2 3.3b 3.8ab 4.5d 35.0bc 41.6d 60.6f

DMRTZ *k ok * % * ok * % * %

Establishment rate 1-9 scale, 9=best

YLeaf of the lines for leaf types are at table 1

‘Duncan’s multiple range test

**Mean separation within column by Duncan’s multiple range test 1% level
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Table 3. Effect of mixed lines sod on shoot density, texture, leaf color, dormancy period and dormancy

color in zoysiagrass.

Treatment di?lz(i)tty Texture Leaf color Dormancy period Dozg}s:cy
7122 7/22 7/22 10/1 10/21 10/28 11/2 12/8
YZKV1 “7.3be 7.3be 6.0b 7.0cdef 8.3ab 6.6bc 5.6bc 6.0be
ZKV1+ZKV4 6.3¢ 9.3a 7.0a 7.3abe 8.3ab 7.3ab 6.3a 6.8ab
ZKVI1+ZKV2 9.0a 9.3a 7.3a 8.3a 8.0bc 8.0a 6.3a 7.8a
ZKV1+FL-41 7.3be 8.3b 7.0a 7.3abe 8.3ab 7.3ab 6.0ab 7.2a
ZKV1+M2S2 8.3ab 9.0a 7.0a 7.3abc 8.3ab 7.3ab 5.0bc 7.2a
Mi1J 6.5¢ 7.0¢ 6.0b 7.0cdef 7.0bc 6.0bcd  4.0ef 5.8¢cd
M1J+ZKV4 7.3be 9.0a 7.0a 7.0abc 8.3ab 7.0abc  6.3a 6.5b
MI1J+ZKV2 8.0ab 9.0a 7.0a 8.0ab 8.0bc 6.3be 6.0ab 7.3a
M1J+FL-41 7.3bc 8.0b 7.0a 7.3abc 8.0be 7.3ab 5.0be 7.0ab
M1J+M2S2 8.0ab 8.0b 7.0a 8.0ab 8.3ab 6.0c 6.0ab 7.0ab
M1J+ZK113 7.3bc 7.9b 7.0a 7.3abe 9.0a 7.0abe  6.0ab 7.0ab
ZJ 5.0d 5.2d 5.0¢ 6.0c 5.8f 4.3d 2.3d 5.0d
ZJ+ZKV4 8.0ab 7.0¢ 7.0a 7.3abe 8.0be 7.3be 5.0be 5.9¢
ZJ+ZKV2 6.3¢ 7.3bc 7.0a 8.3a 7.3cd 8.0a 6.3a 6.4b
ZJ+FL-41 5.0d 7.1be 6.3b 6.0c 6.0e 6.0c 4.3c 6.2¢
7J+M282 7.3bc 7.3be 7.0a 6.3be 7.0d 6.0c¢ 3.0d 6.0c
ZJ+ZK096 6.0cd 7.0c 7.0a 6.3bc 7.0d 7.3be 4.3¢ 5.8¢
ZKV2 9.0a 9.3a 9.0a 9.0a 9.0a 8.0a 7.0a 8.0a
DMRT7 % %k * ¥ % % * * % * %k * % * ok

Shoot density 1-9 scale, 9=maximum density; Texture 1-9 scale, 9=finest; Leaf color 1-9 scale,
9=dark green; Dormancy 1-9 scale, 9=no dormancy; Dormancy color 1-9 scale, 9=gold

“Duncan’s multiple range test.

"Leaf width of the lines are at table 1.
**Mean separation within column by 1% level
*Mean separation within column by 5% level
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Fig. 2. Poor quality of single line sod in zoysia-
grass.

Fig. 3. Improved quality of mixed lines sod in
zoysiagrass by volume, a ratio of 1 to 2(broad leaf
: narrow leaf).

Fig. 4. Excellent quality of mixed lines sod in
zoysiagrass by volume, a ratio of 1 to 2(medium
leaf : narrow leaf)
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Table 4. Effect of mixed lines sod on quality in zoysiagrass.

Treatment 6/29 /22 810 8/21 93 Y17 10/1
YZKV1 6.3cd 7.5b 8.0ab 8.0b 8.3a 8.3ab 8.0a
ZKV1+ZKV4 6.3cd 6.3b 8.0ab 8.0b 8.0ab 9.0a 9.0a
ZKV1+ZKV2 8.0ab 8.3a 9.0a 9.0a 8.3a 9.0a 9.0a
ZKV1+FL-41 6.3cd 6.3b 9.0a 8.0b 7.3abce 9.0a 9.0a
ZKV1+M2S2 9.0a 9.0a 9.0a 9.0a 6.3cde 8.0be 9.0a
Mi1J 5.3de 6.3b 7.3b 7.3bc 8.0ab 8.0be 8.0b
M1J+ZKV4 4.3ef 8.0a 7.3b 9.0a 7.0bed 8.0bc 9.0a
M1J+ZKV2 8.3a 9.0a 8.7a 7.3bc 6.0d 9.0a 9.0a
M1J+FL-41 7.0be 8.0a 8.0ab 7.0c 7.0bed 8.3ab 9.0a
M1J+M2S2 8.3a 9.0a 9.0a 6.0a 5.3e 8.0be 9.0a
M1J+ZK113 7.0bc 8.3a 8.0a 8.0b 6.3cde 9.0a 9.0a
ZJ 6.0cd 6.0be 6.0c 5.3d 6.0de 6.3¢ 7.0c
ZJ+7ZKV4 4.0f 5.0¢c 4.0e 6.0c 8.0ab 7.3cd 8.3ab
ZJ+ZKV2 4 .3ef 6.3b 6.0c 7.0c 8.3a 7.3ed 9.0a
ZJ+FL-41 4.0f 5.0¢c 6.0c 6.0c 6.0de 8.0be 8.0b
ZJ+M282 5.3de 6.3b 5.3cd 7.0¢c 6.3cde 7.3ced 8.3ab
ZJ+7K096 4.0f 5.0c 5.0d 6.0c 8.3a 7.0de 8.0b
ZKV2 4.0f 4.5d 5.0d 5.0d 5.3f 5.6f 6.1d

DMRT] *ok * *x * % ** * ok * %

“Duncan’s multiple range test.
"Leaf width of the lines are at table 1.
* . Mean separation within column by Duncan’s multiple range test 1% level
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