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Distribution and Morphology Characteristics of Native
Zoysiagrasses (Zoysia spp.) Grown in South Korea
Eun-Ji Bae™, Nam-Chang Park’, Kwang-Su Lee', Sang-Myung Lee', Joon-Soo Choi?, and Geun-Mo Yang?

!Southern Forest Research Center, Korea Forest Research Ingtitute, Jinju 600-300, Korea
2Department of Green Landscape Architecture Science, Dankook Univ., Cheonan 330-714, Korea

ABSTRACT. This study focuses on investigating morphological characteristics and variations level in native
zoysiagrasses from costd regions and islands in South Korea. In addition, this were collected to conserve germplasm
for the breeding of zoysiagrass. One hundred fifty-nine of native zoysiagrasses were collected from 16 different
cities and digtricts. There were morphological evaluations, including plant height, leaf width, leaf length, leaf angle,
seed length(SL), seed width(SW), SL/SW ratio and number of seed per spike in native zoysiagrasses. Type of Z
japonica, Z. sinica, Z. macrostachya and Z. matrella showed significant variations in plant height, leaf length, leaf
angle and number of seed per spike depending on where they were collected from. On the other hand, little variation
were found in leaf width, seed length, seed width and SL/SW ratio. We have discovered a variety of variations
among the investigated traits in hybrid zoysiagrass. These results can be used as basic information for development

of zoysiagrass breeding.
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Z. macrostachya

Z. matrella

Hybrid zoysiagrass

Fig. 1. Collection area and distribution of native zoysiagrass species and hybrid zoysiagrass in coastal and idand regions of South

Korea
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Table 1. Morphological characteristics of Z. japonica types by regiona grouping in coastal and idand regions of South Korea.

Regions Pant height Lesf width Lesf length Leaf angle Seedlength  Seed width SL/_SW No. of %ed
(cm) (mm) (cm) © (mm) (mm) ratio per spike
Gunsan 23.5+0.9 55+0.5 15.3+10 38.5t4.5 32403 14400 2.240.2 43.0£1.%
Buan 24.440.2 5.7+0.0 16.3£1.0 34.0+24 35401 15+0.1 24401  445t105
Shinan 214420 5.3+0.2 14.8+1.2 47.3+2.9 3.6+0.1 14400 25401 43.416.1
Wando 18.0t1.6 54403 142411 42.9+2.8 35401 15+0.1 23101 43.0t4.3
Yeosu 8.7+1.2 5.0+0.0 74409 58.0+2.0 3.810.6 14401 27104 36.3+3.6
Geoje 14.8+£3.9 5.0+0.0 12.6£3.6 54.7+4.3 33101 14401 23101 435t6.8
Suncheon 22.240.7 4.6+0.0 16.0+1.0 56.0+1.0 - - - -
Tongyeong 11.141.0 5.0+0.0 13.1+0.6 39.0+£3.3 3.810.0 14400 27101 31.7+2.3
Namhae 269134 4.8+0.5 21.0+£21 47.3+2.4 34101 1440.0 24401 51.6+3.6
Taean 27.810.8 5.1+0.0 219421 39.0+4.3 - - - -
Goseong 14.4+0.9 4.8+0.0 12.740.6 41.0+£2.9 - - - -
Pohang 21.9+4.4 5.0+0.0 145+3.0 52.7+3.3 - - - -
Youngduck 16.6£0.2 5.6+0.0 13.9+0.8 56.0+1.0 - - - -
Uljin 14.7£1.0 55+0.0 11.4+0.8 55.0+2.0 - - - -
Means 19.0+1.6 52+0.1 14.7£10 47.242.2 35401 14400 24401 121421
*Standard error.

Table 2. Morphological characteristics of Z. sinica types by regional grouping in coastal and island regions of South Korea.

Regions Plantheight Leaf width Leaf length Lesf angle Seedlength Seedwidth ~ SL/SW  No. of seed
(cm) (mm) (cm) © (mm) (mm) retio per spike
Gunsan 19.3+2.1 3.0+£0.0 9.1+0.9 33.3+3.6 72404 15+0.1 4.7+0.0 18.1+1.4
Buan 23.1+0.7 3.4+0.0 85+04 43.045.6 - - - -
Shinan 16.3+34 3.0+0.0 8.0+1.5 41.0+24 7.4+05 15+0.1 5.0+0.2 17.3+1.9
Wando 18.8+2.2 3.0+£0.0 8.1+1.8 33.6£1.3 7.7+0.3 15+0.0 5.3+0.2 18.5+0.8
Yeosu 16.7£6.5 3.0+£0.0 85+2.7 32.0+2.1 8.4+0.2 16+0.1 52104 19.9+2.6
Geoje 27.9+0.8 3.8+0.0 9.7+04 51.0+3.7 7.0+0.2 14+0.1 4.9+0.3 16.3+1.2
Suncheon 16.7+0.3 32400 7.7:04 24.0+1.9 - - - -
Gwangyang 25.0+2.2 33103 8.7+1.3 32.744.3 - - - -
Tongyeong 18.8+0.2 3.0+0.0 12.1+0.7 335+35 9.4+0.0 1.7+0.1 5.7+0.2 11.0+0.4
Namhae 23.0+0.2 3.0+£0.0 10.7£0.6 255+2.1 8.1+0.2 1.3+0.0 6.1+0.2 17.0+0.6
Taean 14.8+0.2 3.0+£0.0 9.7+04 27034 - - - -
Goseong 21.0+14 3.0+0.0 12.0+0.4 46.0+1.9 - - - -
Means 20.1+11 31401 9.4+04 35.2+2.4 7.9+0.3 15+0.0 5.3+0.2 16.9+1.1
*Standard error.
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Table 3. Morphological characteristics of Z. macrostachya types by regional grouping in coastal and idand regions of South

Korea
Regions Plant height Leaf width Leaf length Lesf angle Seedlength  Seed width SL/_SW No. of seed
(cm) (mm) (cm) (mm) (mm) raio per spike
Gunsan 21.0+14 2.8+0.0 9.0+1.1 32.8+3.4 74401 1.6+0.0 4.7+0.1 19.740.9
Shinan 21.8+1.2 3.9+0.0 8.240.3 52.0+£3.7 - - - -
Means 214404 3.3+0.6 8.6+0.4 42.449.6 - - - -
“Standard error.

Table 4. Morphological characteristics of Z. matrella types by regiona grouping in coastal and idand regions of South Korea.

Regions Plant height Leaf width Lesflength Lesf Oangle Seed length  Seed width SL/SW  No. of seed
(cm) (mm) (cm) (9 (mm) (mm) ratio per spike
Shinan 7.7403 1.0+0.0 4.1+0.3 55.0+4.2 - - - -
Wando 74+0.7 2.3+0.3 4.9+04 47.3t4.7 3.6+0.1 1.2+0.0 3.1+0.2 10.4+0.4
Yeosu 3.210.2 2.0+0.0 2.9+0.2 69.0+9.3 - - - -
Geoje 7.7£1.8 2.0+0.0 51+11 52.5+3.2 - - - -
Suncheon 235+0.8 2.0+0.0 8.3+0.2 59.0+3.3 - - - -
Gwangyang 8.6+0.5 1.9+0.0 6.4+0.3 61.0+1.9 - - - -
Tongyeong 10.9+15 2.0£0.0 7.3£0.7 65.0£8.6 45+0.1 1.1+0.0 4.0+0.1 9.8+05
Namhae 13.1+2.6 2.0+0.0 7.4+15 56.0+9.0 - - - -
Jinju 8.3+05 1.2+0.0 6.1+0.5 55.045.2 - - - -
Taean 10.6+0.4 1.6+0.0 8.6+0.7 63.0£34 - - - -
Goseong 7.6+0.2 1.6+0.0 6.2+0.4 54.0+5.3 - - - -
Pohang 19.6+0.3 1.6+0.0 12.3+0.7 60.0+3.2 - - - -
Means 10.7+1.6 18+0.1 6.6+0.7 58.1+1.7 4.1+0.5 1.2+0.1 3.6£0.5 10.0+0.2
*Standard error.
/\}E] ATH. - ABA A7l 2ol 7F e As gl v
A A9 hybrid zoysiagrass(TA17)e FEA 54 ol 4Fa TAA], A F, A Loleo} Eo] &
% ZAFS 7&% 7S Wt 138emzE Y= 105ecmtE A7t & Zol7t Qle AR Hol F G A
HoF 237 cnmbA] WA REEHA e As STt WA AR wow, 34 Af FES vl e ¥
(Table 5). ¥%-2 F 38mm= Yeltor, ¥4 31mm  H=Z A=A
FH b 47mm7tA] W2 HolE HATH 932 Ee ¥ T (19952 Feid 54 B Esterase 9 84F ©]
99cmz X3 75emitH Fot 142cm7kA] xSt 4 83 AT RO A Fof Aol 7P A AR
b Bk 44.9°E FF 415°5E ¥ 50071K] BxE He JFE JFOE 7 japonicats 4.5~6.1mmzE 71
Atk TAAol= H A5mm=E Z japonica Ette= A HSRIAL, Z snicas 3.0-35mme] #EE YEMAL, Z

1, Z snica’ B &S 5L 2o, A4 29mm
FEH o4 49mm7lR] S HolES BT FAELS I
 15mmz YElton, 1.2~15mmz * 7k WHo|Eo]
A VEbTE SR olef o] H&2 Ht 3.0 AA
2458 #3470 XSG s TR B
277701 aL, B 17.0/MFE HoF 3257H4] W2 WHo|E
o] Fl= At}

opgel A 2%, WY, AAE, 5T TS

ol

9 %

matrellas gEo] 1.9-2.0mm= 714 FUorn, FAFHe=
P Zo] 29-55mmE L ¥ole] Fo| {& 74_i y_o}
Z. japonicas} Z. sinica®] F7F AFS
3 Sk 2 A7 Al NE 34 g o) Z#% AOR
e s PEo] Z japonicas 5.2mm, Z. sinica= 3.1 mm,
Z. matrella= 1.8 mm= EFE O™, hybrid zoysiagrass(E
AF)e 38mmE FALE Qﬂé B TH(Table 6).
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Table 5. Morphological characterigtics of hybrid zoysiagrass (commercial nameis Junggi, medium leaf type zoysiagrass) types by

regional grouping in coastdl and idland regions of South Korea

Regions Plant height Lesf width Leaflength Lesf angle Seedlength Seedwidth SL/S\N No. of seed
(cm) (mm) (cm) ©® (mm) (mm) retio per spike
Gunsan 215+13 4.1+0.3 126£1.1 42.3+34 4.8+0.3 14+0.1 3.4+0.2 27.8+£35
Buan 237114 47103 14.242.2 42.0+6.9 4.8+0.6 15+0.1 3.1+0.3 32.5+6.6
Shinan 135£1.0 39102 9.8+0.7 47.4+3.3 4.7+0.3 15+0.1 32+0.1 279+34
Wando 10.5£15 3.6+0.2 8.1+0.9 42.6+39 48+04 15+0.1 3.2+0.1 22.3+1.6
Yeosu 12.6+4.2 4.0+04 8.8+25 45.8+3.1 49+04 1.6£0.2 3.2+0.2 26.5+2.4
Geoje 11.0+1.4 4.0+0.3 82+1.0 455+35 2.9+0.1 1.3x0.1 24+0.2 290.1+1.6
Suncheon 13.1+7.2 4.0+0.0 9.0+3.6 46.5+0.5 - - - -
Gwangyang 12.3+2.6 35403 8.0+1.7 415+54 3.8+0.0 1.2+0.0 3.1+0.1 17.0£0.0
Tongyeong  12.1+1.3 37103 9.6+1.5 48.7+5.2 - - - -
Namhee 14.0++1.9 3.6+0.2 9.9+0.9 45.3+59 4.4+0.6 15+0.1 2.8+0.3 28.1+34
Jinju 13.8+0.7 35403 11.8+0.8 47.8+4.3 - - - -
Taean 13.6£3.2 3.6+0.2 11.0+£2.7 41.6+1.8 - - - -
Goseong 12.0+0.5 3.7+0.0 117415 42.0+£2.6 - - - -
Pohang 10.8+1.1 33100 7.5+0.3 50.0+2.2 - - - -
Youngduck  12.1+0.3 3.1+00 7.810.6 45.0+2.2 - - - -
Means 13.8+1.0 3.810.1 9.9+05 44.9+0.7 45+0.3 1500 3.0:0.1 27.7£1.2
*Standard error.

Table 6. Morphologica characteristics of 5 types native zoysiagrasses collected in coastal and idand regions of South Korea.

Species'types Leaf width (mm) Seed length (mm) Seed width (mm) SL/SW ratio

Z. japonicatypes 5.2a 3.6bc 1.5ab 2,507

Z. snicatypes 3.1b 7.8a 15ab 5.2a

Z. macrostachya types 33b 7.4a 16a 4.7a

Z. matrella types 18c 3.8bc 1.2b 32b

Hybrid zoysiagrass type 3.8ab 4.5b 1.5ab 3.1b
“Mean separation within columns by Duncan's multiple range test at P< 0.05.
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Fig. 2. Dendrogram of 159 native zoysiagrasses based on Euclidean distance from leaf morphologica traits (leaf width, leaf
length).
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Fig. 3. Dendrogram of 73 native zoysiagrasses based on Euclidean distance from seed morphological traits (seed length, seed

width, and seed length/width ratio).
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