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ABSTRACT

Although zoysia grass (Zoysia spp.) has a lot of excellent chracteristics as warm-season grass, it
have been limited in use due to slow establishment, low seed production, poor shade tolerance and
other factors. Breeding trials have been continued from 1900’s, much attentions have been paid
especially in U,S, A., Korea and Japan recently.

In US.A,, more than 24 varieties had been evaluated at National Turfgrass Evaluation
Program(NTEP) from 1991 to 1995 and some were regsistered as commercial.

After the 6th International Turfgrass Research Conference at Japan in 1989, Japan Turfgrass In-
corporation (JTI) sponsored by private companies and government carried out breeding programs
for pest, salt, and shade tolerant and herbicide resistant varieties. JTI also has been trying to im-
prove vigor and breed evergreen zoysia,

Korean breeders collected germplasms since 1960’s. After USDA breeders came to Korean
penesula in 1982, Korean breeders joined with USDA zoysia breeding project for several years.
Many interspecific hybrids and natural selected varieties were breeded that period both in U.S.A
and Korea. Breeding objectives were to extend green color period, improve leaf quality and den-
sity, and better leaf color at dormant stage, Since 1990’s, zoysia grass breeding trials are getting
more diverse in many points such as random amplified polymorphic DNA (RAPD) assay for
ecotype identification. The objectives of this study are to evaluate germplasms in Korea, and also
review the present status and future prospect in zoysia grass breeding in the world.
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A7t &3 = zoysia B 226S X e @, 4B, F3, 9 oMok wEAE,
Q2Egol, ofxZg 7} Fol RS et -8 el = japonica, matrella, sinica, tenuifolia,
macrostachya 0] FE AL e Aoz HAHJTH( Y 5, 1995).

Zoysia grasst @&o] o]ate] AR AM 32 W edM MEstn, Sert 5~7d dF
Natste] El7FEAS 3t AR £ 2n=407) o] tH(Forbes, 1952; Table 1). Zoysia grass=
e gl AseEr) o oaurcq aeFdel A st 819 v (Younger, 1961; 3,
1986), /Maf=ot AMsE 913 2xo) Az F7 xfo] & BolT gom g olo g v}
A g A7t §E S et 2= o ZtH(Table 2).

Forbes(1952) ¥ Z. japonicaS Z. matrella®}t Z. tenuifolia®) w3t 1, Hong et al. (1985)&
Z. japowica, Z. matrella, 7. tenuifolia, Z. sinica, Z. macrostacha +9] nuj A3 F, 9] "35‘@0] okzl

Table 1. Pollination type, no. of chromosome and growth habit of zoysia grass

No. of chromosome

Species Pollination type 5 Growth habit
n

Zoysia japonica Steud Selfing 40 Perennial

Zoysia matrella Merr, or 40 Perennial

Zoysia tenuifolia Willd. Crossing 40 Perennial
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Table 2. Mean number of inflorescences per pot of zoysia at different temperatures and photoperiods

Photoperiod (hr)

Temperature Species
pe P 8 10 12 14 16
o1 Z. japonica 36.2 37.2 12.8 - -
Z. maltrella 54.0 47.8 3.6 - =
277 Z. japonica 103.2 123.2 - - -
Z. matrella 170.6 173.2 - - -

o FzHoln AL Sxo ol e AERHE Bole AR Utk stk Fukuoka(1990,
1992) &= zoysia grass2] £7F wu] & Fdo| #2 st =) isozyme 41 o] &3+
ot o 5(199%5)2 ey 54 ¢ FHah IXNEY) 93l zoysia grassE japonica,
matrella, sinica, macrostachya, sinica 54 713 japonica, ™ G (K%) japonica, £ ()
japonica®] 77) 1FCo2 FEIFAL F 5(1996) 2> DNAXE A E o] &3} zoysia grass?] ¥2F
BESH ERE A=Ak 3 5(1996)2 zoysia grass®] FAAE A S ASES] B

A BEAg Hrteted 2%, %, 9% 19 ;o] 59 FAHA B wHolE sy,
v E&o] mE A%, A7) U AlE, FA GTE AT 5 5 ATES ALt

o] A3} z+o] zoysia grass?] SF AT WYL F=2 E_HH%EJ,} Sl 4E = THEQ &2
vl 2 o] &3te] AW B E A Q] uhH S & 9§l zoysia grass o] EF8-F o] ugko
2 d77F AYH = FAolth =3 1980 E & - Fuke] FhIo M & zoysia grassell ol 3 §F

A7t Ao 2 APHAo Y MEL zoysia grass EF-L & HFEA E3Art 238
uj=o A FZ 20~304 d It zoysia grass®] §F A7 AHE Zeo Sof o 71A] A=

= FES 8¥e) Rt e AA ol

=52

2t
o
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Zoysia grass7} 18903dthof] olra]ol2RE] u] 2o A7 H o]F& USDA-ARS$} USGA Green
Section ¥ 7]#e)| 43 lan Forbes, Marvin Ferguson, Fred Graru o] 33} 19403 h
zoysia grass S-%o] A2}l a2 (Murray et al., 1985; Samudio, 1996), = 23} 1951d 1] =<]
FEFAG 2 2 -&3te Meyer's Awstgon] AR7AA 714 go] o] £33 At} (Sleper,
1989). 1% 1982 o] USDAS] Murray$ Engelker} §+=, Q& gl =, Za) WA & 797 AE
o FHALE S A, ASFH, MNIAFY, d9 27, HALY 59 A B8
£ dolg #HAsAHMurray e al, 1983). TE B2 FFE 5 Belair 59 FZ0
Murrayel 93] A ¥ F= 00w (Samudio, 1996), 15 Al%H |F =38 O Zoysia japon-
ica A5 ‘Z17’, ‘FLR 800", ‘FLR 900, ‘PZ1’, ‘Compatibility’ 52| QA2 FZE 50 By
SleH(Taliaferro et al., 1993; Table 3). 2ol JPH2 ZF B olyg ‘Compatability’,
‘Park Place’, ‘SR 9000°, ‘SR 9100°, ‘Sunrise’, “W-3', ‘Zen 100°, ‘Zen 200CS’, ‘Zen 300CS’,
‘Zen 400 CT’, “Zenith’ 59 x4 FFE% 255 AHEmmons, 1995).

2o JoFEZE FHIAHES £33tr] $sted National Turfgrass Evaluation
Program (NTEP)-& USDA®| A £935F3 Ae} 19913 %5 1995d 7}x] 2] NTEP zoysia grass



76

HERE R

Table 3. Characteristics and adaptation of released cultivars in America

ANNAALE

Released
Cultivars Characteristics Adaptation
By Year
FC 13521 Alabama AES  1930’s dark green color; fine poor low temperature ha-
(Selection from Z. m.) texture; high shoot den- rdiness and drought tol-
sity erance; good shade toler-
ance; used on lawns
Meyer USDA-ARS, 1951 medium dark green co- good low temperature
(Z-52) USGA Green lor: intermediate texture hardiness superior wear
(Selections from Z. ;.) Section and shoot density; redu- and drought tolerance;
ced leaf stiffness; fairly intermediate spring gre-
vigorous growth rate en-up rate and shade tol-
erance
Emerald Georgia AES, 1955 medium dark green co- poor low temperature ha-
(Z.j.xZ.t) USGA Green lor; fine texture: high rdiness; intermediate sh-
Section shoot density: low gro- ade tolerance
wth habit; tends to be
puffy
Midwest Purdue Univer- 1963 dark green color; me- good low temperature co-
(Selection from Z.4.) sity, Indiana dium coarse texture; lon lor retention and spring
AES stolon inernode length: green-up rate
medium low shoot den-
sity; more open growth
habit
Beliar USDA-ARS 1985 medium low shoot den- superior drought toler-
(Selection from Z. 5.) sity, vegetatively propa- ance, cold tolerance, and
gation, wear tolerance
El Toro California AES 1986 medium dark green color. good fall color retention
(Selection from Z. 5.) coarse leaf texture, ve-
getatively propagation,
faster establishment rate
Chashmere Pursley Turf 1988 medium dark green co-

Farm, Palmetto

fine texture;
shoot density

lor; high

HrtA Folle 2470 EF o] FAE At Table 4= 1994 do] 1770 2 187 =A] 2470 X 9] of
St A7) Bl A T HAE A ] BFE RolF)

1996 3Bl = 19719 M 22 FF5E 2 NTEP 9 zoysia grass B7HA] do] 53 S Al&E A
olw I F ‘Miyako's= G #9| Japan Turfgrass @744 SAHAT Yo R 187] EZ & 1]
9] Texas A&M i 83} Jacklin Seed Company, Patten Seed Company 5¢] oJ2] R 3)A}
A SA4E FFolth 1991~1995d NTEPC & 247} zoysia grass &2 2 47)7ko] 2 xp 2] o]
et 1996~2000 2 NTEPH = 197 F% % 8707F TAhA AL 8lo] u] o] §&nsko) Zx}
A ELoz 7l e AL & 4 UoH(Table 5),

o] 9] zoysia grass §F& Texas A&M University9] Dallas Research and Extension
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Table 4. Characteristics of 24 zoysia grass entries for 24 locations in USA (NTEP No. 95-8)

. . ) Percent living
Genetic Spring Leaf Spring Summer Fall

Variety Quality ] A ) ground cover
color greenup texture density density density (surnmer)

TC 2033 6.1* 6.5 4.9 6.8 7.7 7.5 7.1 93.3
CD 2013 6.1* 6.1 5.3 7.4 7.6 7.7 7.0 83.7
Emerald 6.0* 6.5* 4.8 7.6 8.1* 8.1 7.7 72.7
TC 5018 5.9 6.1 6.6 5.0 7.1 6.7 6.3 93.3*
Dalz 8507 5.9 6.4* 4.4 7.7 8.0* 8.1* 7.7 74.4
QT 2004 5.9 5.5 5.2 7.2 7.6 7.9* 7.0 75.4
Sunburst 5.8 5.6 6.2 5.5 7.3 7.2 6.3 85.3
Meyer 5.8 6.4* 5.4 6.3 7.6 7.7 6.6 73.3
Dalz 8508 5.7 6.3 4.2 8.0* 7.8 7.9 7.6* 72.4
CD 259-13 5.7 5.7 6.5 5.6 7.0 6.7 5.6 87.3
Belair 5.6 6.4* 6.1 5.2 7.0 6.6 5.7 71.5
Dalz 9006 5.6 6.0 4.0 7.8* 8.2* 7.8 7.6 74.9
Dalz 8512 5.5 5.8 4.6 4.7 6.9 6.4 5.7 91.9*
Dalz 8514 5.5 6.0 4.5 5.2 6.8 6.8 6.1 89.4
TGS-W10 (S) 5.4 6.0 6.3 4.9 6.8 6.3 5.1 67.0
EL toro 5.3 6.1 45 5.0 6.9 6.8 5.8 90.9*
TGS-B10 (S) 5.3 6.1 6.2 4.8 6.3 6.2 5.0 71.5
QT 2047 5.3 6.0 5.8 5.6 7.0 6.6 5.9 87.9
Korean common (S) 5.0 5.6 6.3 4.2 6.0 5.9 5.0 75.3
JZ-1 (S) 5.0 5.6 6.4 4.1 6.2 6.1 4.9 83.1
Dalz 8516 5.0 6.5* 4.1 6.7 7.2 7.7 7.6 54.5
Dalz 8502 4.6 5.7 3.6 8.1* 6.4 7.1 7.3 39.0
Dalz 8501 4.0 6.0 3.2 7.4 5.6 6.2 6.7 31.9
Dalz 8701 3.7 6.0 3.5 7.0 41 5.3 5.6 19.5
LSD value 0.2 0.4 0.3 0.5 0.6 0.6 0.6 11.4

*: High values in 24 varieties, (S): Seeded variety, Quality 1-9; 9=Ideal, Genetic color 1-9;: 9=Dark green,
Spring greenup 1-9; 9=Completely, Green Leaf textures 1-9; 9=Very fine, Density 1-9; 9=Maximum den-
sity

Center, University of Georgia2] Griffin Station, University of California at Riverside,
Southern Illinois University 52 o8t 9} Turfgrass Germplasm Services, Jacklin Seed
Company, International Seed Company 52 FH3|AlolAM FHIFHo=z £33 on
(Engelke et al., 1989), zoysia grass 28 3 3l= TR IS 471 H2 F71ska A

n) =2 olepgro] ¥k, A, ity e, T oA B zoysia grass AL E 3
3t &t @ FRpBAMN A -8 FFES 4, RF5L dth(Masson et al., 1996; Samu-

dio, 1996).

2. 9/ ¥9] zoysia grass K=

U B -9 zoysia grass A& e, K FHAEE, 719 74 5oA 2o o g
3HAl S8 st YTH(Table 6).

FH mHERE S Fukuokat: 20 T 4B 5o +313F 600AEH 22, v, 724
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Table 4. continued

Variety Percent living Frost Winter Percent Drought Dormancy Dormancy Seedhead
ground cover toler- color winter toler-  (Febr- (April)  rating
(Fall) ance kill ance uary)
TC 2033 78.4 6.9* 53 211 7.0 2.0 9.0* 8.7
CD 2013 74.9 6.8* 4.5 19.4 6.7 1.0 9.0* 8.7
Emerald 72.9 5.9 4.5 35.8 7.3 2.0 9.0 9.0
TC 5018 83.3* 4.0 2.3 2.2 5.0 1.0 9.0 2.3
Dalz 8507 78.6 6.5 4.7 42.8 - 2.0 9.0* 8.7
QT 2004 75.9 6.5 4.7 184 6.7 1.0 9.0 8.3
Sunburst . 85.3* 5.6 2.7 8.3 6.3 1.0 9.0 7.7
Meyer 63.9 5.2 2.8 12.2 5.7 1.0 9.0* 4.7
Dalz 8508 74.3 6.3 3.8 68.3 - 2.0 9.0* 8.7
CD 259-13 78.4 4.2 2.3 6.1 4.3 1.0 9.0* 3.7
Belair 72.2 4.3 2.8 6.7 5.3 1.0 9.0* 3.0
Dalz 9006 72.3 6.0 3.8 79.6 - 2.0 9.0* 9.0
Dalz 8512 82.4* 6.9* 4.5 63.2 - 1.3 9.0* 2.3*
Dalz 8514 86.1* 6.7* 3.8 42.2 - 1.0 8.7 1.0*
TGS-W10 (S) 71.1 4.8 3.2 0.6 5.0 1.3 7.7 3.0
EL toro 80.1 6.5 4.5 56.7 6.5 1.0 8.7 1.3
TGS-B10 (S) 67.7 4.0 2.2 1.7 4.0 1.0 9.0 1.0*
QT 2047 73.9 3.3 2.0 12.2 2.0 1.0 9.0* 4.7
Korean common (S) 73.9 4.3 1.7 2.2 3.3 1.0 9.0* 3.3
JZ-1(S) 75.6 4.0 1.7 2.2 2.7 1.0 9.0* 5.0
Dalz 8516 68.9 6.9* 4.2 58.8 - 3.0¢ 9.0* 9.0
Dalz 8502 53.7 6.6 3.8 99.0* - 1.7 9.0* 9.0
Dalz 8501 46.7 6.0 3.8 99.0* - 1.0 8.3 9.0
Dalz 8701 42.7 5.6 4.3 99.0* - 1.0 2.7 9.0
LSD value 8.6 0.7 0.9 10.8 1.2 0.3 1.0 1.6

Frost tolerance 1~9: 9=No injury, Winter color 1~9; 9=Complete color retention, Drought tolerance (Dor-
mancy) 1~9; 9=No dormancy, Dormancy 1-9; 9=No dormancy, Seedhead rating 1~9:; 9=None.

=, L2Eg o}, Fdotrof TolA 33 2004152 £33 3 8007
= A

A7)k0] 7 AE, Ao BL AT, EATFY

FHEKREK S Asanox FEHATHS 53 558 95+ embryogenic callus® F7]9 ) F5
Z2 A7 21 gene gunol| 23 transgenic plantE A 4+aH . F A bentgrass ] 74
At} Bt #3127 =99 transgenic plantE &Sl zoysia grass® 7 -$ PEG
Hell od F1z =gl AFAn oz o]AL Ity A, WAzAA FARE

zoysia grassol] £ & oA o|t},
H A K24 9] Fujisakis sports turfoll &3 A7 E F3slm Aot 10 o5l Y& 9
ANZL Ao wE ¥ we A FFS A, 789 v #est F
2}\

A1 IAY AR ZAE 1 99 RE AIAFL Z. matrellaR ZA D
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Table 5. Entries and sponsors of 1996 National Turfgrass Evaluation Program(NTEP)

Entry No. Name Type Sponsor
1 ZEN-500 Seeded Finelawn Research, Inc.
2 ZEN-400 Seeded Turf Merchants, Inc.
3 Zenith Seeded Finelawn Research, Inc.
4 J-36 Seeded Turf Merchants, Inc,
5 J-37 Seeded Patten Seed Company
6 Chnese Common Seeded Jacklin Seed Company
7 Z-18 Seeded Jacklin Seed Company
8 Korean common Seeded Standard Entry
9 Dalz 9601 Vegetative Texas A&M University
10 J-14 Vegetative Jacklin Seed Company
11 Miyako Vegetative Japan Turfgrass, Inc.
12 HT-210 Vegetative Horison Turfgrass
13 DeAnza Vegetative Thomas Bros. Grass Co.
14 Victoria Vegetative Thomas Bros. Grass Co.
15 El Toro Vegetative Standard Entry
16 JaMur Vegetative Blanderunner Farms
17 Zeon Vegetative Blanderunner Farms
18 Meyer Vegetative Standard Entry
19 Emerald Vegetative Standard Entry

Table 6. Research institutes, researchers and research areas of zoysiagrass in Japan

Research institute Researcher Research area
FUIMBE ¥g KA Hisao Fukuoka collect gerplasm, evergreen, seeded variety
FEERER Yoshito Asano disease resistance, herbicide resistance
H &K 2L Kenichiro Fujisaki sports turf
TR RAAES Koichi Aoki disease resistance, insect resistance
Masahiro Kato
B vigor establishment
1 5 vigor establishment, disease resistance,
insect resistance, herbicide resistance
RER disease resistance, insect resistance
Japan Turfgrass Inc. Makoto Yaneshita vigor establishment, evergreen,
Chol Cho disease resistance, insect resistance
W Green (#) Shoichi Kimura variety evaluation
I Green (%) vigor establishment, evergreen
HRILBTE (%) disease resistance, herbicide resistance

Japan 211 5 £77717t AZk ASHERZ AL A2 548 A% e Aol 28 %

FTERHT AT
FEER AT S 2

ER pxanse EY ST 5 T
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ol BEHoJYe FEE pH 42 #X3tn A EE ZY 8o £ pH 55~6.52 FAA]7)
= HHE A7 ATk 3 dE FNLFuEs 43UYFrEE AAVEE AN B HE
E9] pH7} dolA o] ol thal Rt} Japan Turfgrass Inc, & 1989 A 59] #]
A KRR, HiE Green, BA BE T 479 7)ol 3% T8l k% £ T EHE
il dX o] 1044388 dFYEo] fAAY £ L Hr}, wu] 2 B &F, BRAESH
£F 55 v Jdoq ol& & Ad 79 2009 Y 9] AHIE BAEY T @A) <k
20048 9 AL E RSt gon +FAES o] 43 W) 2 BFSES sty H2= AEE
‘Miyako'E TE3II ) Z. japonicast Z. matrella®) A mEE ‘Miyako' = 11€ ¢71x] 48
FrAst EXT R 547|2to] 2~3F 2y W2 A{EE, AY, WA4, g 59 F4L
7HA3L 93 AE FHA] gold color2 E37t) 9] brown colort} o}gthe E74o] Uth
DNA marker& ©]-8¢ FHAATE G o DA 58§ 0|28 EANETH $F &
38t ok 53] ‘Miyako's= 1996'd v = NTEP 9} zoysia gras B 7FA] &ol] E§hs]o] 4

4 AEZFo|H(NTEP, 1996). Hi¥ Greend FZ A2 A 3ALZ A Japan Turfgrass Inc.
o 3F FAsA ZUEF AFE FAT ¥ oz, A Al dFaA g8 E2E0] AL
4 48& Y5t vk Kimurae o3 Eold wWe ‘Miyako'e]l 48 43, ‘Miyako's} ot
AFEY FFH 0 4, ALE ASEY TER A9 24 2%, low maintenanced zt)
ARdE & Fdsa o

olF3 2ol ¥ 19893 9] Al 63 A X5t NHE 53 zoysia grass §F A7 F
2AE AA e 1F 2L FA9 A7 =S TYstm Aok

3. 8t29| zoysia grass S

5ol M9 zoysia grass £FL 2F7IE AUl F8%9, 459 So] 1965EHE
19719 23X I A F3E AT S 72 $9A 24 Meddn s e 4y 537
TH 27N AAEtS 2 F 63719 5 AFS ALEAd AVZ B U H 5, 1974), 2
5 dxd, F99, FAF To] 1982d USDAQ germplasm F3&Eo] Faste] Zoysia
macrostachya §-& Alaitoll A 3t Ao m=n WA AFFENQ Zoysia koreanas
Bt ch(Yeam ef al. 1986, Kim, 1989). =3+ Hong ef al. (1985)°] <@ ketoll A o) 43
HATES o] 8 9370 289 £ T E sl 417) mujREL Aubalgt) o] % 1985 2 E
199437} A& zoysia grass $EAT7E A9 FEH O o]4 JAo] gioy Awry AL
HESIT HAstHeh 199598 Axdigtm, atietn, o AR dFAI et dtn
oA Hf38td zoysia grassE ¥4 LI AAGA £HE HEES /X3 §EATE gutst
A wdsti glon FIACIFE AT 7 A g}, dxa, AFA7) A 82 2
718k o8] ot ATE Y5 AUth §EATY F8 EFE WE 2U)AS, =487 @
F, WA, WA S22 zoysia grass 3 € mol A1F 9171S Mg s me A £ sty
AT gtud A e H47)13k0] A1 27|48 80] ME 53 AE 19718 259t (Table 7).
E3 O, 48, $, 98 et oA large patch AZA4 AE, EF 94 AE, UdA A
T, SH7IZ0] 2 AT T AN E AL 7 2 Frlete 8T o] &3tm Yok A
A7) 2d& A N Hol 523 Foll Qlon], Bie A 2 T2E492 98 wr=u)st
wep Az gt A= RAPD 59 DNA markE o] &3l1 1 FAAZ) 93 44 59
AAE gFste] WA, WAZAY 59 32 29 A =351 Yo

¢

to
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Table 7. Morphological characteristics of 19 selection lines at Kon-Kuk University

Characteristics
N © @ @ ® ® ® o ® 0 ® ® ®
A ZK089 18 040 17 1 5 6 6 8 2 6 7 9 0
¢ ZK026 15 020 1.1 1 5 6 5 5 8 8 9 4 0
c ZK049 33 040 5.9 5 7 7 8 8 7 8 8 5 0
: ZK007 18 025 29 4 6 8 8 8 9 7 5 4 0]
s ZK051 26 037 37 3 6 7 6 6 7 8 8 4 0
i ZK069 24 050 36 6 8 8 9 8 6 6 7 4 0
g ZK074 18 030 22 4 6 7 8 8 5 7 7 4 O
s ZK040 29 048 28 2 5 8 7 6 2 8 7 5 o
ZK020 28 030 5.0 5 7 6 7 8 8 8 9 4 0
ZK037 28 030 4.5 4 7 8 7 8 8 8 7 6 0
H ZK044 26 037 3.0 4 7 6 8 9 5 6 7 1
ZK052 33 042 85 9 9 9 9 8 2 8 8 4 0]
Z ZK053 23 025 37 4 6 9 8 7 5 7 8 1 -
. ZK057 20 030 4.3 3 6 7 8 8 8 7 7 1 -
; ZK059 21 025 21 2 5 7 6 9 9 9 8 1 -
d ZK061 27 03 32 2 5 7 8 9 6 8 8 1 -
s ZK064 22 025 3.0 2 5 7 7 8 6 9 9 3 0]
ZK071 24 030 44 4 7 9 9 7 6 8 8 1 -
ZK076 18 025 1.2 3 6 6 7 9 6 8 9 3 0
Note) @ Plant height{(cm) @ Blade width(cm) ® Sheath height(cm)
@ Coverage 1-9 scale, 9 = highest ® Faster establishment rate 1-9 scale, 9 = fastest
® Stolon length 1-9 scale, 9 = longest @ Stolon numbers 1-9 scale, 9 = highest
Shoot density 1-9 scale, 9 == densest ® Color change 1-9 scale, 9 = best
@ Gentic leaf color 1-9 scale, 9 = best @ Quality 1-9 scale, 9 = best
@ Seed yield 1-9 scale, 9 = best @ Flowering : 0 = flowing, - = no flowering

e $2) ek soysia grasse] AAXQINE 7oL AR AY R §5ATY 2o
w2, Qi o Hlel zoysia grass $E S EH VETEA 2 B8] ZA HAT Utk o
AU 2%Ae 1UF FHS Folo] 858 94 EF 84 % BT, O Yoy} B2
O §5d7e AA HER q8e FYstoior ol

S 28 ¥ ¥y

1. =447|7to| 21 UiEletd sportsH zoysia grass |4

Savate] 2002 €= dEe 24k 1998 oA A Tl §RE g& 2T Aol A
Adgoz old A3t W74 zoysia grasse] 4 2 Adteo] o st Aok 53] FHH
2 TR 9L gy Hr)Ao] Kentucky bluegrass 59 stxgA0)2 24 H o] 3ol 3

FE 1292 7X FE FHE FAHG WEEAFel Ron 1270 A5o| R st1 g5
7 2 gL #AYFEL 275 GHo] Ut ula FR R Ho| A= Bermudagrass 5}
@28 ZAost A1 o) &5y AR UeA, Ft £ (mowing quality)ol djH o=
we gd@o] gloh. ¢ e A& BrFo) 71F gol o] 851 = zoysia grass= 7]
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4 Aol 71%50] $4eke Belt A1 WagHel B FHol QoY 5, 1083), A%
£xo) &4 AW YREEI} B3 54 7)) F& EAHol Ytk (Murray o al., 1985). o
A Bl QH A4 A% AR D ASE =AM 547120l AFH YREE5} BE

sports® FF S40] @530 §F9 /M 8T FRE ddEh

2. WY zoysia grass |4

g Jate] A FxmA #8(19973) S B 9 £ XA 0800, A4 £ XA
2 6870, PI&E TEZFAIRE F 207He FEZF 20 4 R AY Fo Uk, = diF st
o} tlEo] Zxare] ] AlAHEAL oF 6,918hac] €t wid FrtatE Aol lti(ol,
1994) 28y S 29 AR E I3 FF AMES FF o He 0o g EE YA
zoysia grass®] B SR EA |2 & =&0] 2 AHolr} w =9 St. Louisol| A& fairway
0% zoysia grassE ARSI e T EHol $& BT ol {X #W|Ut Hu
Missouris #7720 F@stng 1 Ao A2 =1 Aok (Zontek, 1983).

3. g2 27t *2 X4 zoysia grass |4
4 FolA Y R 2L 5P BFH A 2 o] Fod2 AL 59 KA F
7}01 obd #go 2 AHEHI Qe Aol ek &F 2 dAdold 58 2o HFH
o2 F&371d HFT LH%%"“ Y 4ol a7EHI U4, 1989). A2 Fd=A9 Idd
3k ol 8ol tatd FE 7|k Al FdvhE FH ol gl A ad ol dF 22 FHolE A
o2 Wststa § ‘4(?4 §,1993). 22 oA T FHol &L Y 2T 2 FF AY
A A E 87ste B ool Utk Y §F WEFLS ol H7AE R WA
FF5 5 8Y 27Ut B2 F59 §40] ot

AlH % && zoysia grass 4
S22, AL IEER 5o mR2AMH FEER], FIDER T A
Ho g ‘?36“174 O AR B A - AR AlHe] 2, o] A - A
E Aldoi e E3le EAE sd3lr] Ys] Al &2 o] H=0]m Perennial ryegrass, Tall
fescue 59 AF Jojrt whe WS4, & A4, & TALol" T FHo=z U3t
AP =3lo) g B2 o] 85I o} S=xo] AR A= F3HE o] FA £33 ATH(F, 1991
ol9} 71, 1992; ©] &, 1995). W RAFe FZEAT ExE= 27 WolH I SRR
(seeding vigor) o] ‘7’%°} BAMA 1] Fof A EtA] ol FALoly it 7] ESS FYAN F
F9 S4 BF-& zoysia grass9] 85 F7|H o2 F3A1F Aot}

5. X} ci5=¥ Zoysia grass 4

va BER Adde Aed 71Fd F Ages dAF Jdrt F2 ALEHPE dRde
Bermudagrass& B]& % 2|3 A0y} F2 AH&E 1 vl 22l Washington D, C. 2 3-E
Maryland, Virginia, Ohio, Indiana, Illinois, Kentucky, Missouri, Kansas, Oklahoma, Ca-
lifornia $¢] Z}5Z 9l transition zoneo A& Kentucky bluegrass 59 X8 @t]= 3ln
HEog2 AFo] RS o)L Age] Adow 7F gyl ol dAE Al Ber-
mudagrass= WEHAde] oF3ta 7o #H7]1F 9] A7 (mowing quality)o] £A gol 9] A
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o] A%A oz sojen k. 2 ZHHES] o] AHAAME Bermudagrasstt IR ) 1
o &3 Az Zen 3ol Blad 33 zoysia grass7h oFF o] FH < 2FLE ALEH
7] A &aka leH(Yeam of al., 1980; Emmons, 1995).

wEbA v 2 e 19058 E A 7R v F2 A, California o 8, Purduet] &, Kansas
th &tol) A zoysia grass §Eo] @3 93 ATFZ ‘Emerald’, ‘Meyer’, ‘Midwest’ 9] o
24 Z2o gAste] BFsle gtoH(Yeam ef al., 1980; 1985). ey} = HA 9 o =
Al 1ABE XFHT T2 AIFHE TARF AlFo] 7EstA HA "k ©4F zoysia
grass H% 9 72 transition zoneol| A 9] B& £ & FF A & S ¥ ope} FH-AY
9] o] A 2ol 9§ Bermudagrass Y| ZAE |2 = A& Ao g dddd(Murray ef al.,
1985).

6. ¥ 9l W71 zoysia grasse] 4

Hejet 2R, U, GEE AZATIH ANEA 59 Aol YA D29} AEA 9T
2o Wx)9} vjAlyL HAEHT) B3] FAHARAE AEY AFE AFF FH vAlE v &
PR g 75 g XA 2SR FEddle A4 HBo] W Fast 1
AU FHAEYGL g8 gFo] 51 ¥Sxet {7189 gFo] don gy 44 Az o
TR @57t AgFo)zz A9 d el Ao oja] o] Brh(e] 5, 1992). watA o
ol B2 ESFH oI s T o8] dalolz F-g3 Wi Aol At =3 40 Bast
o}

ol

= =
|_%TE
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