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ABSTRACT

Fifty accessions in Zoysia species and forty-one hybrid lines were evaluated in order to detect
analyze the genectic variation of Zoysiagrasses and to obtain the basic information for breeding,

1. Plant height ranged from 13 to 34.5cm, leaf length from 7 to 26cm, leaf width from 2 to 7mm,
and first-leaf height from 1.1 to 8.5cm

2. The correlations among plant height, leaf length and first-leaf height were high, but leaf
width was.correlated only with leaf length.

3. Stolon length was varied from 10 to 108cm, number of stolons from 12 to 53, internode length
from 2 to 6.1cm and coverage percentage from 10 to 90%.

4. There were correlation among stolon length, number of stolons, internode length and co-
verage percentage except between stolon and internode length.

5. M1J and MC2 showed the highest level in stolon length, number of stolons and coverage per-
centage. Therefore they will be the best breeding materials for the purpose of fast covering.

6. According to the analysis on October 26, 1995, yellow color-change rate of leaves ranged from
5 to 85%, red color-change from 0 to 75% and sum of yellow and red change from 20 to 95%.
Specially, M2M1 and FL-41 kept green color untill early December, indicating that they had
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the late dormancy.

7. Visual assessment of stolon length and number of stolons, showed similar tendency with actu-
ally measured data.

8. Shoot density was very high in M2M1 and S2, and showed negative correlation with leaf
width.

9. It is known in Korea that the darker green color of lawngrass is, the better it looks. There
were 11 lines with dark green color leaves such as J 85-10, Meyer in Z. japonica, one
asscession in Z. matrella and M2M1, M2S8, JM2, S5C2 in hybrid lines,
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o, ANE, =, 22 vgd, 23K, 3% 5 79 2E Zio) o]&5 1 UrH(Z 1991a;
7, 1991b; ©] =, 1995; 3, 1991; Beard, 1973; Turgeon, 1991). £3] 3=3 A= 318 2

o} the X F el st 37 2 -gA o] Hojuka, © WA (drought tolerance), @ W
=4l (wear tolerance), @ W34 (cold tolerance), @ WA A (heat tolerance), & WAl
(slat tolerance)% o] 723 $43 S5 & 71X Aot 23y @ EEd 3 222 (low height
moving adaptation), @ # 4 #] 34 (flooding tolerance), @ W24 (shade tolerance) =o]
okal, @ o] A7 (leaf texture)o] AA 1, ® ) ZA (establishment vigor)o] £, ®
A #E FH(mowing quality) o] £A ¥& ©8E 71X 2 Aoh(4, 19915 $-, 1978; ©], 1991;
o] %, 1992: Beard, 1973; Turgeon, 1991; H A2 E& €4, 1988).

Y Aol del AFHA AA AN F=FYE Asiy SAF L oy A
F7HA 8 veke] gzt d A3 §F AFEYE A - AH, FAgolE 4 2
EF84 A2 Tl B AF7F wol Fa= o] $oh(3, 1983; 4, 1987 #H 5, 1985; 4, 1974;
5, 1985; - 5, 1974; 3] T, 1985). ©|& AFE F3ld =) SxAlo] P AT &
ZAY7 AD 43 R ES FH A 71 A= E3H

8] YA szt o) SFATE f 5(1974) ) 196578 19713 Alolo] A A 4
A 23 ABE F TN €53 63N IYAZTES AT Y TH ALE Y=
o ghatel] A ZoysiaFES GEoA A ART 23, 44, % o] 2o &y
o, 947 7|7} & o AT ENA EFE S BEGFUT Yeam ef al.(1984) & 2 20] 9
stobi-sl sE2 Ay A gAd9el wet xolrk e AL A9 3, Hong et al. (1985) &
1982'del gHitz oA =3t =] ABES o-&3le] 93712 mu ZE TE AY F
A3 FigFEC] ¥R 53 BHE /A A e Be zolE Beddu gt w3 A
(1986) 2 2= 9} AFo] BT (Zoysia japonica Steud.) 2] 7R8td) v = G A&e Al
Aol 28 A2ud A F 24N (15~28T) FLAE (24 hr)ol M AEot & H= A
Haste] S84 2w £F 9 7|28 vtd st oh

el 9= 19023 Zoysiagrass A FEo] oAl A £UE QT aF gL &2
=2 #}7R Z-LAo] 73 Meyer, Z-27(Sunburst), Belair, El Toro, Midwest & %
Ae-g A gl o] gko o (Halsey, 1956; Beard, 1973; Forbes et al., 1955; HAZ EEEE, 1988),
FZN = Zoysia japonica AFEL Z11, SR9000, SR9100, FLR800, FLR900, PZ1, Compati-
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bility Sol 202 nFHo da o853 At Taliaferro ef al., 1993). Zoysiagrass 32
uhyol, MAL, HALE Z2Xo}, E2t), A XY ol 5 o FoA §EH o gton o
= g, F3AF7IEH gEo FERIAINE &Est §F0] o]F X i} (Engelke et
, 1989). Beard(1973), Turgeon(1991), van Wijk(1989) 5 dHld oz 923 T o
‘3}“47P Fi vhe A3, F& 9F, A% 54 =7y A, mE A, 2NEF B2 A
5 59 548 2= Aol R st
AdE o] A Joe FFAFE F29 ESNFEOT N A4 AFHR oY 2rlde B
TES AYE o] £3A oY AT Z7HEQ AL A UlE, FRIA T A A
T2olA §E5& ¥ES 22 A7 IPHD Y EARLTHEEH, 1988). Fukuoka(1990

and 1992) & Zoysia®] Eu]E st FHo] =L AFE AL3r] $31d] isozymeS o] &3}
7= 3T
ol A4S &) 2 | Zoysiagrasses® ©|§3 §F AT} AAHLE go] 5o gton,

= 5%
$EE FEE BFF $AW UM E bR 2 FFo] FAHA Z3HL 3
uebA el i AR ol LA FEet] $4% FF §40] 243 a7H R
Atk B AFE Zoysiagrass FRHATET FALNATES] Fei SHE WHolg A - ¥

7bsted @3] £5& A9 VIxAER E83tuat AAH A
M o FE

Mgiata s AP Bl BESL e FEZY 91 A5 (Table 1)< 19959 59
16¢ 27 10cm plugE WA FYel Axden F4t e 2014 AFEF(ImXx1m AP )
of ol sldr}, FAFE BRA YT A= 1R Fkor vlAAA A 2AE TEHoE i
Z34oh

2 ARE Y] EPES BAS] d8 olAd T3 o) o) EFL A T B

223574 w43 7IeQdd 2F e 4593 (Table 2), 2 @717k 92 7143 8- Table
39 o,

Table 1. Number of lines in Zoysia species and their hybrids evaluated in this study

Species No. of lines Hybrids No. of lines Source
Z. japonica 35 JS and SJ 8 Hong & Yeam, 1985
Z. koveana 2 JM and M]J 4 ”
Z. sinica 9 MS and SM 19 ”
Z. matrella 2 CJ and JC 4 ”
Z. macrostachya 1 CM and MC 4 ”
Z. tenuifolia 1 MM 1 ”
SC 1 ”
Total 50 Total 41
Note) JS=Z. japonica X Z. sinica MS=2Z. matrella X Z. sinica CM=2Z. macrostachya X Z. matrella
SJ=Z. sinica X Z. japonica SM=/Z. sinicaX Z. matrella MC=2Z. matrellaX Z. macvostachya

IM=Z. japonica X Z. matrella  CJ=Z. macrostachya X Z. japonica MM=Z. matrella X Z. matrella
MI=2Z. matrellaX Z. japonica  JC=Z. japonica X Z. macrostachya SC=2Z. sinica X Z. macrostachya
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Table 2. Soil analysis of the epxerimental field
(Analysis date : Oct. 7, 1995)

Available Exch. cations(cmol /kg)
pH*  Organic matter Total N .
(g /kg) (g/kg) (g kg) (dS/kg)  Ca®* Mg K"  Na*
4.2~5 10.7 0.31 40.0 0.49 2.97 1.31 0.38 0.12

Note) * : pH range measured by the portable pH meter

Table 3. Monthly meteorological data in Seoul

Month | \ 3 4 5 6 7 8 9 10 1
Items
Mini. temp. (C) ~57 —2.8 22 65 121 175 217 234 157 187 L8
Mean temp, (%) 21 60 60 113 171 216 245 260 200 155 6.2
Max. temp. (C) L8 12 103 167 221 263 278 292 245 20.6 1.5
Total precipitation (mm) | 11.6 5.2 60.6 444 60.6 707 4361 786.6 472.0 39.3 32.9
Duration of sunshine (hr) |190.8 199.8 153.1 239.8 2255 202.7 146.7 326.0 525.0 —  —

Source : Seoul Meteorological Observatory.

Zoysiagrass A|SE°l 3t ez SAHES Qolg X317 sl Aol Ao A=A
L AAANE 99 2797 FRAATES RAFTEY 23, 9%, €%, A1E ln0](1]‘3:101]/‘1 A

WA @7hx1e] ZAol), EE 7 (stolon) ] Zo] - AzbAo|(internode length), M2 g S& zA}

kA tHMorris et al, 1993; Ruermmele et al., 1993; van Wijk et al., 1993). 2274 4= 8Y
T o] FolE AW BrHEEle 8€Y 1090 RAMslgE o, o AWl wE Fy Jrs
AFE Zpol7h 71 g 109 2690 ZABIE oW 2 AT o] HdaAT) ks 2AFY

2%, 9% 9% 2 ALY Bolt 4 A NS R Fste] ARG S5
P EY, w12 4y, we whz, HE RALY 5ol AN 3 A2 % o

217 10cm®] plugoll A A48 x84 %"ﬂ/ﬂ *ﬂ%ﬁx\i—i‘—liﬂ Bléﬂ A INE T2 931
AR 57 Azbdele E8A ol TEA ng$z R mEge zt
Zoysiagrass AEE°] Im* 2F 75 FHH3L U= ¥ES percent® VERMNYIL(Z, 1991a;
o] F, 1995), Mg olA & o W EEL 5% 71 F5 ZARSIY T}

ATE A2t Bk 4d o] @A kst e %7171 £ 8% Zol: very long, long,
medium, short, very short, %57 & very high, many, medium, few, very few, 22
Y= & very high, high, medium, low, very low®2 Z+z} 5@A|2 #&83}of 99 27Q0)] =AY
ZFatAvt. gk MZ-L dark green, medium green, light green, very light green?] 4972
T3] ASo) ST 8 2 2AVEH M Beard, 1973; van Wijk, 1989 Dipaola et al.,
1981; Cooper et al., 1981).
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Table 4. Variation of morphological characteristics in 91 Zoysiagrass lines

°]

Characteristics Mean Maximum Minimum C.V.(%)
(1) Plant height(cm) 23.5t 4.7 34.5 13.0 20.1
(2) Leaf length{(cm) 15.9+ 4.7 26.0 7.0 29.4
(3) Leaf width(mm) 3.6+ 0.9 7.0 2.0 26.4
(4) First leaf height(cm) 3.2+ 1.1 8.5 1.1 35.2
(5) Stolon length(cm) 55.9+26.1 108.0 10.0 46.6
(6) No. of stolons 23.7+ 9.8 53.0 12.0 41.4
(7) Internode length(cm) 3.6+t 1.1 6.1 2.0 29.5
(8) Coverage(%) 28.5+14.2 90.0 10.0 49.8
(9) Yellow color change(%) 34.8+19.2 85.0 5.0 55.1

(10) Red color change(%) 23.3*13.1 75.0 0.0 6.0

(11) Yellow+Red color change(%) 1 57.3+20.6 95.0 20.0 36.0

Note) ¥ : Visual color ratings were collected on Oct. 26, 1995 and all other data were collected on Sept, 27,
1995

1 =2 4 o Z 4 Ay =0l

279 HEF-L 23.5cm= 13cmPH 34.5cm7tX] EEXHO 9low AA 9AE F A9
15cmol3te] 714 &L AES L 27 (Midwest, M2S7) 2 2.3%-< X319 2 20| 30cmo] A
Ql AEEL 7/(ML], Z. matrella 1A%, Koreana 24|%, JS1, JS2, S1J) 2 8%= x5ty ch
(Table 4, Fig. 1). 30| & AEEL 32 437} A3 4o AEgsA o8z 9
3 GEARR o] §HojE 4 9lg Aotk

g9 PYFL 15.9cmol Pl I EXE 7~26cme] & ¥o]ZE S BPom 13 2lcm o449
71 3L 7 ASEL 1871(20.4%) & AA AL 10cm ©)3te] e FS 712 AZE
114%(12.5%) ©) A tH Table 4, Fig. 2). 3 433 23 48A 571 0.682 3] 20
L xAE 7 Aol o} o] 71 ABE F 723 (horizontal-oriented type) ¢l AELS

o] A ek%th(Table 5).

No. of lines
»
o
4

No. of lines

_

_
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<15 16-20 21-25 26-30
Plant height(cm)

1-15 16-20 21-25 26 <
eaf length(cm)

| —

Fig. 1. Frequency distribution for plant height. Fig. 2. Frequency distribution for leaf length.
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Table 5. Correlation coefficients among 11 morpholocial characteristics

Characteristics (1) (2) (3) 4 (5 (6) 7 (8) (9 10 a1
(1) Plant height (cm) 1.00
(2) Leaf length(cm) 0.68* 1.00
(3) Leaf width(mm) 0.20  0.35* 100

(4) First-leaf height(cm)  0.54* 041* 009 1.00
(5) Stolon length(cm) 0.08 0.07 0.21 0.32 1.00

(6) No. of stolon 0.05 003 -012 023 042 1.00
(7) Internode length(cm) 0.05 013 031 022 047 0.11 100
(8) Coverage(%) 0.20 020 0.06 0.63 044 050 032 1.00
(9) Stolon length! 0.12  0.03 —0.01 043* 021 003 —0.07 056 1.00
(10) No. of stolon' 013 —-0.01 —-011 031 029 023 035 057 062" 100
(11) Shoot density 0.06 —0.14 -031™ —-0.02 -0.17 —-0.04 —0.11 010 0.00 0.28* 1.00

Note) * : a=0.01, * : «a=0.05
T : Visual accessment data

B9 HFL 3.6mmolAen, 2mmel A 7mme] HolE vehiAx Beard(1973), Turgeon(1991)
o Bk o] gFo] A2 AFEo] A(H)°) & FYE Yo Belais, KSL-17, FL-41, M2M1
» MS288, S4M2, S8M2, S5C2, C2M1 59} 9A%E(11.4%)E¢] 2.5mmo|5te] ge AZ L et
(Table 4, Fig. 3).

AlE zol= B 3.2cmZ 2 £XE L1~8.5cm Alo]2 2 WolZ8 ut, A1Y Fol7t 2842
oF Fo Aol HolABR FZ Y o] AF o HE stz Aot B Ao R s 1.5cmo] 3
o] AFEL 671(6.8%) & Meyer, 14-21(6)F, FL-41, JM1, M1S8, S4M29.2 veRstc (Bowling et al.,
1993, Table 4, Fig. 4). =3 233 219 Fol& 0549 FBo2 2Ho] 442 1Y To|x =¢T
FEAAE 0419 52 FABAEZ LAY

oldE TN BY 237 43 M1 S1€ GOz ALE3 I AES0] AP T M2
AHEE I AT S B AFS B 2B EE M2 28 o] H7) 2k X o] o]8® TX A
oA T8 fFAE/t D Aoz AZHUY. 7 o2 M2M1, M2S7, M2J, M2S2 S 9] A5
wiott},
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e
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4
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& \ 0
8- D <15 1.6:2.5 2.6-3.52.6-4.5 4.6 <
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Leaf width(mm) First leaf length(cm)

Fig. 3. Frequency distribution for leaf width. Fig. 4. Frequency distribution for first-leaf height.
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Zoysiagrass X857 Aol - & - Aol FES&7 2H3] Avd TAPAoth B A
FAIH Zoysiagrass AlEE 9 ¥EF ol HF 55.9cmo|P ey 1 EXE= 10~108cme] 2
Hol 2 Vel = 6leme) e ABEL 1570(45.5%) 01 1 & &3] M1J, MC2, FL-19,
S8, C298 52 8lem ©] 4o 2 v Z U THTable 4, 6).
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Table 6. Frequency of geneeral growing chracteristics

Stolon length(cm) No. of stolons Internode length Coverage

Rang  No. of lines Rang No. of lines Rang No. of lines Rang No. of lines
20 Below 2( 6.3) 15 Below 8(24.2)1 3.0 Below 10(30.3) 20 Below  29(33.0)

21~40 9(28.1) 16~25 13(39.3) 3.1~4.0 12(36.3) 21~40 47(53.4)
41~60 7(21.9) 26~35 8(24.2) 4.1~5.0 8(24.2) 41~60 9(10.2)
6180 10(30.3) 36~45 3( 9.0) 5.1~6.0 2( 6.0) 61~80 2( 2.3)
81 Over 5(15.2) 46 Over 1( 3.0) 6.1 Over 1( 3.0 81 Over 1( 1.1)
Total 33(100) Total 33(100) Total 33(100) Total 88(100)

Note) ( ) is percentage
T : Number of stolons was collected on Aug, 10, 1995 and all the other data were collected on Sept.

27, 1995
40 40~
353 ac V] Y "“913
§ x=23.
30 301
L a
e
= = 1
5 20 5 %
g 15+ s 15
> = § N
10— 10— \
1N 1
13 5 —
nj ¢~ ¥
< 19 20-34 35.4950-64 65 < <« 30 ‘31-4546.6061-75 76 <
Yellow color change(%) Fed color change(%)
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X=34.8
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i
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N
i
N A N

No. of lines
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N N\

i
< 30 31-4546.6061-75 76 <
Yellow and Red color change(%)

Fig. 5. Frequency distribution for yellow, red and yellowred color change.
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Yoliow Jl Red

Color change(%)

\\\\\\\ﬂ,‘ : : :
M2M1 S2M2 S4M2 MC2 M1J FL-41 Zm  Zt Koreana Zj

Fig. 6. Color change of five accessions and five hybrid lines in Zoysiagrasses.

- 237702, 12~5370 Alele] & BEXE Yehilow 367 o]l4e MiJ,
MC2, M1S2, Z.t 47H B ol tH(Table 4, 6).

B dztdolE H 4 3.6cmo] i 2.0~6.1cm Alo] 8] B¥X E R :d o]F 3.0cm o]5te] &
dol g e AlB-2 Belais, S2, 232, Meyer, J(F), JS2, M2, M1, JC2, M2M1, M2S29. =
UelsttH(Table 4, 6). 53] M2 A5 G o2 A& AFSo] /& Aot}

9582 Zoysiagrass®] = o] §A] nHolold 2% 24204 IELo] 61%0] <)
ATES M1J, MC2, S1 370 #oldn) 227 Zol9t & 32 &3] AaA|457) zhet 0.44
9} 0.502 E£570] AL 71 B&5F HEFo] ¥ FFo)AHTable 5). E3) M1j&= X &
73 Zol¢t 71 95cme} 53, MC2+= 98cme} 43702 231 Bon o559 M2 g% 91 AES 7}
F =%t 2822 M9 MC2 F ASS e 32 2 75HE &5 74 A sy go
29 §F) £ AR vt sign YzE

3. Az sl

S BHATE BFE A& H47|to] B Zoysiagrassesd] 7} 93 SFTEFE
shtolnt. Izt FHOZ Sojd w) Qo) Azo] ZAoA FMoz Y=y B ASS
ol g7 Mol HAe GAE AXNEZ 2 AFoMT zt A% A2dsts Fudg T
AHER FE3L] 109 269 FAVsks

2 Ago IAE ASESY FHEL 5~85%, YHEL 0~75%9] B HolZ2 vo 29
THTable 4). 3d80] 19%0°]318] AZEL 1571(16.7%) & M2M1, FL-41, FL-19, KSL 17,
Z.m, Z.t, AF, C2585 JC2, JS2, M1J, M2C2, M2J, S2M2, S5C20]¢lem E3) M2M1,
FL-19, KSL 17, Z.t, S5C2& 5%°l 8t th. &) 10%°]82 AFSS 14702 A9 15,
6%5 EI3HAch. FAET HAHEL T v 30%0]57) 1145 (12.2%) 2.2 M2MI,
FL-41, FL-19, KSL 17, Z.m, Z.t, A5, C2S5, M2], M2S9, S2M2 Eo]glon =3 M2M13}
FL-412 129 2MAA = %2 3A &3 948§ 2o 0]52 Zoysiagrassese] =4 77kS A%

stet F88 SEAER o) 8H01d UL Ao A
4, A2t "o}
Zoysiagrasses2| FHF] S & A AH o2 EA5G oM o5 BEE PAS ) A4 A=

datas} H] w3 tH(Table 7).
E87 Aol mediume©] 46.6% % RERLS A5A L long¥} very long e 26.9%= 23|
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Table 7. Frequency of visually measured characteristics in Zoysiagrasses

Items No. of lines(percentage)
Stolon length  very long? 7(8.0), long 14(18.9), medium 41(46.6), short 21(23.8), very short 5(5.7)
No. of stolons ~ very high 8(9.1), many 20(22.7), medium 29(33.0), few 22(25.0), very few 9(10.2)
Shoot density  very high 9(10.2), high 21(23.8), medium 36(41.0), low 15(17.0), very low 7(8.0)
Green color dark 11(12.2), medium 33(36.7), light 24(26.7), very light 22(24.4)

Note) T : very long(60cm over), long(41~50cm), medium(31~40cm), short(21~30cm), very short(20cm

below)
T : very high(40cm over), many(31~40cm), medium(21~30cm), few(11~20cm), very few (10cm be-
low)
3t ok, very longdll 4&he A E F M1J, MC2, S1J o] 7+4 2o

ZE87A ¥ mediumo] 713 B 33.0%< el 91w many$} very high 31.8%% A}
A &g, &3] very high+ M1J, MC2, J85-10, S8, M1J, M2J, S1, S1M1, S7 8A1E o1t}
M1Je} MC2 F A% AA #FX% A4 3ot R5oM x82H o7t 43 71 B2 2
HE BRYD OE ASEE RE FEFS BHaFdn

Az 9] W2 = mediumo] 41.0%2 714 E& £ X & Kol 911l high®} very high+s 34.0%
< JehgEd M2M1, S2 £o] very high® Uelgth Alxus= ¢gZ 3 —0.319 39 4
HBAAE JeEd Y TE7Z 9= 0.289] Ao AoTAE el Aok (Table 5),

Zoysiagrasses?| A2 W AgjoMz AX|F o] F) FygF EHL & Jep= A
o] medium greeno] 33A1%5(36.7%)22 7} @ttt ml @A % Zoysiagrass e MZS
dark green¢ldl 11A1%(12.2%)°] Ao FIAAE ZFol= Z. japonica A% 2 J85-10, Meyer
ot Z. matrella S AFo] YAL, efAE Foll= M2M1, M2S8, JM2, S5C2 Sof AUth.

5 2 A9 HshH

Zoysiagrass A ES EF71F0] e @ong B Ao FAY FHAZTESY EFH7F
i F@EFHo|on AASEY Y] 3 72 BE] & HojA ke EAYEC]
Atk =) 43EE A (stolon) o] HEF (rhizome) 0.2 Ho|dt= AFEo] o =
ALe] olE go] AT A=A E 71F Bk T FH] A4S gol oz 7} AlFe F
3 =248 Fotaty] el ¢os B AR o) Aol thdzt F8stoF & Aolth

=2
)
-Ort"‘
5!
Olﬂ Jfﬂ‘- rOl'
oh‘,

Zoysiagrass AlZE] 3t 417 WolE EX3171 918 Zoysiagrass =3 L wu) A% 9170
o e 23, 4%, BF AlY =ol, X8 ZHoj, &, HHRo|, H&1 &, A2AHE 58 2A}
Sk ul o Ade vhg ) 2o

1. 13~34.5cm, §3-& 7~26cm, @F-E 2~7cm, A|1Y Zol& 1.1~8.5cm AMAl 9] &

B, 98, ALY Folt A2 e 4BVAS naFgon 9L 07
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