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Seed Yields and Germination Rates of Native Ecotype Collections for
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ABSTRACT. Seeded variety of zoysiagrass has not been bred yet in Korea. Development of seeded zoysiagrass cultivar will be
very important for the growth of turfgrass industry internationally as well as domestically. This research was conducted to
investigate seed yield and germinability of 102 collected native zoysiagrass ecotypes in South Korea. Two hundred and seventy
seven ecotypes were collected from various locations including coastal and mountain areas, while 102 morphologically distinct
and seed producing ecotypes were selected and planted in 1 m x 1 m maintenance plots. Seed yield ranged from 0.1 to 32.2 gm™.
Highest yielding line was a medium leaf type zoysiagrass of Z6011 with 32.2 g m™. Most collected lines showed seed germination
rates of below 50%. However, Z2095 showed highest germination rate of 78%. Considering germination rate and seed yield,
collected lines of Z6011, Z 6015, 21075, ZN1008, and Z1084, which were mostly medium leaf type and Z. japonica types, showed
reasonably high potential to be used as breeding lines for high yield seed varieties of zoysiagrass.

Key words: Breeding lines, Germination rate, Native zoysiagrass ecotype, Seed yield

Received on November 18, 2015; Revised on December 8, 2015; Accepted on February 18, 2016

*Corresponding author: Phone) +82-41-550-3631, Fax) +82-41-562-5339; E-mail) choi3644@dankook.ac kr

© 2016 The Korean Society of Weed Science and The Turfgrass Society of Korea

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://cre-

ativecommons.org/licenses/by-nc/3.0) which permits unrestricted noncommercial use, distribution, and reproduction in any medium,
provided the original work is properly cited.

M = = 107 Fo] BE3} Y= ASE HAE 9oy, =+

LHOﬂ‘— &%t (Zoysia japonica Steud.), ZHZFT](Z. sinica

Ft =9l AE0 FU1e) A Aol ol wl Hance.), 42F (Z. macrostachya Franch. and Sav.), 2%+
g} gl =2eoflo]dut A= IRt A oA Q] o7 & (Z. matrella [L.] Merr.)7} AH¥5k= Ao & B 1% ITH(Choi
Fo] WolAaL Qith o7} B3] TS AASHHA A et al, 1997). ol A= TRt EXH, S5,
A A S 2Rt mA] 9] o] AxEal glon, Myl A, by F S FE 54 Hols A
AlEshe BE7HA, 37143} 71224, 2544, BG4 &5 AF 2 ol ey So] EAgta B gl
AYA], PAREE 5 254 750l 25l ItH(Kim,  (Choi et al, 1997). 3=7tt] o] 2] AL Aip A4 A
2012). Ao uje} W Fe)z HolE Hrh(Bae et al, 2010). 3t
Akt = 3RO Zoysiadzol £3f glow, W], AT 9] EpbERa2 OF 11~49%= FHEQIL, oF &
o n)sa Bdoblote] 2o 715 Ale] AA BEsl 4 Al A7p @ Eplgol olEolAA Byl Byt ohz}
Il Qith(Engelke et al, 1983). A|AA &= Zoysiads t]fF  FXtolle o] 7haeh Ao B E Itk (Choi et al,
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2008; Engelke and Murray, 1989; Hong and Yeam, 1985).

U stz SHE =it SR Rl
wpe} chopel Al Hol7k ZAI5Hs A Flskeirk(Bae
et al, 2013). W3 Z15ko] Qe 2T S| A5} A7)
7 FHEER Aemiel o8] A4l Wel7} ekt
] ApAFE oA S EE0) Ed THsAdo] HarE St
(Choi et al, 1997; Forbes, 1952; Hong and Yeam, 1985).
Christian and Engelke (1994)7} Z. koreanat= &%+t 2} 9
W) o] mYFolahn 2 AT o] Abeol A 1
el Wolgo] EAlshs Ao® Azt E3F ol &
L e WS W MEES A8l i 4
744 5 vt 450 B4E X a o), v
FAY FE 5 BA DY FE AL A &
T Azz 877t Erhal H ¥ IeH(Choi and Yang,
2005; Lee et al., 1997).

ofo] e} = BT o] A BPEAF W 41
ol Al 7ol gk At=o] M= lal(Bae et
al, 2010), AEZE WO R 15 YR WHE W ol
F0) 54 AT W 858 Fo) dP AEFE0) v
& th(Bae et al, 2013; Choi and Yang, 2004; Lee et al,
1997). o|e} o] Wolof &J3t PHof Zpo]E Hol= AF
o] Ato] A FE/NEE =8 o] Hal Qlrk(Chung
et al, 2013).

National Turfgrass Evaluation Program (NTEP)o] 554
Rty FE2 1150]H, o]F 152 AP o= Iy
o] o] g5 Q1= AME|o]tH(NTEP, 2010). TH=+tt] = of4Y
Foll gzt TA-HES S8 M4 AlYstas =2 U
wl4lo] AAElo] Sout slerel o] 4 B0l
HEH 1 ol EE g&HA old Ao® o e

S| AFS Fote] B o] opFe] 7k
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T SF71 ] BRIt 7|2 Aol MELL jlen,
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A e Eolet DA, mA, WEA oA 3 E it
R 7} TS Al A E o] QS ZAoletal ol E = 3
= Al -t SRR AER o] A F 27770 &
=X e AT A9 A - 590l
A ANE AL 7o 2%, JE, JdH 7, A
o] gejl, TArY] A7), S 7 HE vt Blolg Hoj
= A== skl

TR 7ty A EE2 Choi et al. (1997)2] FEjA]
S48 7R sto] % 5.0mmold, ol "ol Eal,
FAHdo] 3.5 mmo|st, AT FAF 5= 407] oo S8
Hol= 7S E%(Zoysia japonica Steud)ZE 57 3T}
SQEA| Aol A A E o] F2E0] 3.0~4.0 mmo]aL, Sl ©
o] §la1, EX40] 6.0~8.0 mm H =2l AL 7AZC] (Z. sinica
Hance)= 57 SFQITE ARt &F fARE S-S Holu o
Zo| Y1, FxP} ¢ 2 A2 Y] (Z. macrostachya Franch.
and Sav)Z FLE3}4ch & o] 1 AE 2.0 mmo|3s}, 3}
A T4 = 10~157) 54& Hole & a%H (Z. matrella
[L.] Merr)2 5 39tk ¥30] 3.0~4.0mm 50|y, &
Aol 3.0-6.0 mm, AT FAF 4= 25~357 HEQl A2 A
AngEE0] 71sAdo] w2 S| (Interspecific hybrid zoysiagrass)
2 JLESFtHChoi et al, 1997; Patton and Reicher, 2007).
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I sh=Eic| =8 AISS2 X &2 ¥ UolE AL
S 77 AR AHEES A A% S
st AR AT B
Atk 1L0mx 1.0m 27|98 A|gtof| vj=7}L
EEZ 20cm Zo|& ZAMsta ArE Zu W
o &, Bejo] ks 9] sk 13] wE shich A
RJo| Ao HEPFEHE I F-A5H7] f18 zhe 7171
OF AlH|= 3g5kR] otk AR £ 1d o] ATk Fof {7
AR ge A JHSkE 1027] Algoll tigh m’d EAF 4=
SHFS 20133} 2014 0f) ZH2) 2ARSFQATE SR ke
2013 9] AL 69 25U HE 6Y 274, 201492 69Y 20
2e] 69 23U FABIYULE S B FHE 9
o Aol Al of Thek ok A4S T ¥, KOH 25% £
ol 3087k A7) Hzlakich. 17 Al AL B2t 2
o 244170 A|E G 5 Azo] ALGEIT 49| o}
AL FASAAEHI] O 7+ (ISTA, 2003)°] =5} oF
7 HES AlA =331} 90 mm plastic petri disho]| filter
paper (Whatman No. 2) 2% 231 @t] 42 A%
2 10094 3HHE o2 ZAskGTh &% W FA s AE
A AAF(DS52G4P, Dasol Scientific Co. LTD., Hwaseong,
Korea)ol| A 20°C, 16A]7F &FZ 7, 35°C, 8A|7F 3 2 AL A
Slelgict. s i 2mle) SRR M 0T U
o] 2810 AR % 4mLo] $EE BFILO], A




TR A B AL Sl A i) SHAEE] B4 S8kt ok 97
3027k SR, Wol A fito] FA AMG 7] 2AM] o] B o2 ekt FApEe 20134
Foz sglnt ZAM] 1027] ABOIA 001~633 g m?e] 53 HE ®

FAEA]2 SAS (Statistical Analysis System) L2754
ol-gsto] e wiAH | it EA4e HAISHIAL(SAS

Institute, 1990), & 8]t HHF7F §94

% WAL 5% SEolM ANkt

A AT A et FA S AR A1) 20134
I} 20149 Zjol7} wol = Ao 1% it (Table 1).
2013 9] 79 0|2 & F53qt o] o] o] K| ook
o, Sfopist A171Q1 20129 =7FE7HA] AR S & 9
Hghol| At FE3 FeYFo] o]Fo] XA ¢k A o]
T8 Hdolow wdEh 3hA 9 &3 9= 20139 1m’
o 1~4257)| 2 YElter, 20148 0)= 1m? & 3~1,3837)
2 A= QI

ZZHRE UH X 2 AN A 27 7P
wol FAHE o2 IVl FA AL RE 2014d%E XAF
Al 1m’ & B4t 4907H7F W= QT ohS o 2= T2l
S3 AFe R Bt 355707F FEE ). 2] (1)<}
SR I Ale-2 212F 2327Y, 21570 = yehd %] <f
FAFel vlsl 3k 2@ vl B2 Ao g wuE Qi
ol gt A= Yang (2000)°] =joll A =¥ FH=%it]
AL Fejd EA 2ARE S8l AT Y =d
A7} 1m? @ 0~550072 HuE Ay B ko
=5 Wl EF U] AP Zoysia L HTio] B4
7} 1,700~2,3007 2 X 1% 31 ) o] (Yoshito and Kohichi,
1998) 7|5 9 A5 273} Aol whet @ HolE Ko
= A A e, g Ale S Adstr] f1siA
A&2] AL Hasioha deE
TA S ARG Ao A= 2013d 9] H]sl 2014

R
A
R

%31, 201410 RAPO A= 0.1~322g m29] H|Z FAE
Art. o= SR 27 Fo] A 28 W7t 0~35.4 ¢
m?E ¥ Th= Yang (2000)9] H 19} §-ARgE Axfo|ct,

B 22 25F ZAAE 20139 $aFo] 71 wakel
AE-LS et 216 g m*E 2l A™Y AFIT)oIRe
2014 RAMIA = S A1) F4] AlsIvVat) o
A 247y 8.03F 78 g mP = YERY, AT AF 328 m7,
4] AL 25g m? 2ot W A0 & AR Q]

FAAE 1027 AlSol tigh Wope-S AR A3t 71
LA yehd A5 78%5 HQl 220952 THE RLE Al
Hl3l] SAH R FoJ5H 52 ohg-S B TH(Table 2).
TS0 2= 76132 (61.7%) > ZN6081 (60%) > Z6113 (58.7%)
> 71038 (57.3%) > Z1075 (54.7%) S-°] &0 2 ZA}E Q).
Z 1027 AF9] Hokg o] Hel= 0~78%2 H91E H il
ZAF AT FollA 50%0]4F] HhotgS Bl AlFS 87
(7.8%)= Yt on], U= 947 ABL 50%0]3}19] W
2 dohg-g Bt

1027 =3AE SollA aaFo] 919l 107] e gS
3t A= Table 37} Lo} 3RS 2ARSE A3t 71
T2 T4 S 2o AT $HF Z6011= 322g
m?2 UEPStH(Table 3). t}&- 0 2= EX] AE 20 & 71075
(312g m?)>71089 (29.1g m?)>ZN1008 (215g m?)>
71084 (20.9 g m™>)> Z1070 (19.8g m™>) > Z1038 (18.8g m™)
50] 07 o]k 0.6~134g m> AEQ] X}o]E Hol, Table
1o Held o oeke] Wi ghse] EEAPL 05-14¢
m” ¢ AIE B o 43 3% o SAHoR &
o3t jo] 5 71 7HsAdo] F Aoz Helrh dEofA &
AEAL Sl Twate FEY] A S 86 gmToR B
A= Qo] FAH R THsAol w2 AR Azt

t}(Fukuoka, 1977). Yang (2000)°] $={A 52| 3o He|&

Table 1. Average No. of flowering culm, seed yields and germination percentages of 102 collected native zoysiagrass ecotypes as

grouped into 3 species and one intermediate type in Korea.

No. of flowering

Seed yield

No. of . - Germination
Group’ Lines Culm (ea. m™) (gm™) percentage

(ea) 2013 2014 2013 2014 (%)

I 23 127.4%25.2 232+48.3 2.16+£0.39 3.240.5 25.3+3.4*

II 52 23.813.9 355+37.2 0.67+0.11 8.0£0.9 20.8+2.1

111 2 142.5+100.3 215£79.0 1.08+0.75 2.5£09 11.3+£8.0

v 25 33.149.0 490+71.0 0.68+0.02 7.8t14 28.6£3.7
Range 1-25 3-1,383 0.01-6.33 0.1-32.2 0-78

'T: Z. sinica types; II: Z. japonica types; III: Z. macrostachya types; IV: medium leaf type zoysiagrasses.

“Mean * Standard error.
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Table 2. Germination rates of 102 collected native zoysiagrass ecotypes in Korea.

Germination Germination Germination I

Lines percentage Lines percentage Lines percentage Lines Germmano(?
(%) (%) (%) percentage (%)

72095 78.0a” 71103 32.3lq 71050 20.7v-za-g 71040 11.0Sh-n
76132 61.7b 71141 31.3l-r 71055 20.0v-za-g 71146 9.08k-o0
ZN6081 60.0bc 76131 30.0m-s 71064 19.7v-za-g ZN1051 8.38k-p
76113 58.7bc 71060 29.7m-t 71051 19.7v-za-g 71135 7.78k-p
71038 57.3bcd 76009 29.3m-t ZN6073 19.3w-za-h 71067 7.3S8l-p
71075 54.7bcde 76015 28.7n-u ZN1052 19.0w-za-h 71089 7.3S8l-p
ZN6085 52.7cde 76118 28.00-u 71056 18.7x-za-h ZN1109 7.3S8l-p
71059 50.0def ZN1045 28.00-u 72017 18.3x-za-h 71008 7.0Sl-p
71094 49.3efg ZN1080 28.00-u 76140 18.0yza-h ZN1107 5.0Sm-p
76142 48.0efgh 72049 28.00-u ZN2039 17.7za-h 76125 4.0Sn-p
76018 47.3efgh 72016 27.3p-w ZN1040 17.3za-i 73020 4.0Sn-p
ZN1008 47.0efgh 72024 27.3p-x 72054 17.3za-i ZN1102 2.7Sop
72007 46.7fgh 72068 26.7p-x 71027 16.7Sa-j* ZN1116 2.0Sop
71084 46.0fgh ZN1043 26.0q-y 72071 16.0Sa-k ZN1104 0.3Sp
71085 45.3fgh 72117 26.0q-y 72110 15.3Sb-k 76116 0.0Sp
72097 43.3ghi 72032 25.3q-z 71048 14.3Sc-k 76115 0.0Sp
76023 42.0ghijk ZN1046 24.3q-za 71069 14.08d-1 ZN1053 0.0Sp
ZN1018 41.2hijk 72043 24.3q-za 71026 14.05d-1 71065 0.0Sp
72072 41.3hijk ZN6059 24.3q-za 72002 14.08d-1 71063 0.0Sp
76004 38.0ijkl ZN1093 23.7r-zab 71039 13.75d-1 71014 0.0Sp
Z1111 37.3jklm 73001 22.7s-zabc 71029 13.3Se-1 ZN2006 0.0Sp
72062 36.7i-n 76011 22.7s-zabc ZN1108 13.0Se-m ZN3164 0.0 Sp
72044 36.0j-0 76022 22.0s-zabed ZN6100 12.78f-m ZN6038 0.0Sp
ZN6024 36.0j-o0 76081 21.3t-za-e 71108 12.38f-m 72012 0.0Sp
71084 34.7k-p 71070 20.7u-za-f ZN6074 11.78g-n
71037 34.7k-p 71046 20.7u-za-f ZN2144 11.7Sg-n

YMean separation within columns by Duncan’s multiple rage test at P=0.05.
“Capitalized S meaning second set of alphabet to express mean separation within columns by Duncan’s multiple range test at P=0.05.

Table 3. Average yields, sizes, and germination rates of top 10 lines with potential for high seed yield among 102 collected native
zoysiagrass ecotypes in Korea.

. Collected Yield Yield 2014  Seedlength  Seed width Germination
Lines Type province 20 1?2 (gm?) (mm) (mm) rate
(gm™) (%)
76011 Medium leaf type Buan 1.6 322 3.8+0.1 1.5+0.0 22.7+1.8°
71075 Z. japonica Yeosu 0.4 31.2 4.110.1 1.610.1 54.7+6.4
71089 Z. japonica Geoje 34 29.1 3.740.1 1.710.1 7.310.7
ZN1008 Z. japonica Namhea 1.0 215 3.440.1 1.4+0.0 7.0£1.0
71084 Z. japonica Geoje 0.6 20.9 3.810.1 1.440.1 347424
71070 Z. japonica Yeosu 0.03 19.8 3.240.1 1.440.1 20.7+1.3
71038 Z. japonica Shinan 3.6 18.8 3.610.1 1.6£0.0 57.3+4.1
76015 Medium leaf type Shinan 0.5 16.6 4.510.1 1.440.0 28.7+3.3
71094 Z. japonica Tongyeong 0.1 16.4 4.0£0.1 1.5+0.1 49.313.5
ZN1102 Z. japonica Chuncheon 0.5 14.8 3.040.1 1.310.1 2.740.3

“Mean * Standard error.
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Fig. 1. Flowering culm of collected native zoysiagrass ecotype
71075 in Korea.
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