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Flowering Periods, Genetic Characteristics, and Cross-Pollination
Rate of Zoysia spp. in Natural Open-Pollination

Dong-Keun Choi, Geun-Mo Yang and Joon-Soo Choi*
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ABSTRACT

This study was carried out to provide basic information for the breeding of zoysiagrass
synthetic varieties. For estimation of flowering periods, genetic characteristics, and
cross-pollination rate, 5 combinations of zoysiagrass breeding lines were compared. Days to
stigma emergence and anther exertion were observed in the field to calculate overlapping
dates for cross-fertilization. Harvested seed from cross breeding combinations were planted
to compare genetic characteristics using morphological traits of progenies.

These data were used for determination of 7 phenotypic inheritance types with 8
morphological traits. Cross-pollination rates in 3 combinations of zoysiagrasses were estimated
by using lower part color of grass shoots. Cross-pollination rates of zoysiagrass ranged from
11.3~48.9%, which indicated that zoysiagrass is an allogamous plant. When zoysiagrass
breeding lines are properly combined, they may result in valuable synthetic cultivars.

Key words: allogamous, leaf-sheath color, morphological characteristics, synthetic variety,
Zoysiagrass.
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Table 1. Abbreviations of zoysiagrass species and cultivars combinations used for natural mixed

culture and number of harvested seed after natural open-pollinated.

No. of harvested

Combination Combination

Species and cultivars

seeds (ea/™)

abbreviations
MacxJapl
JaplxMac
JaplxZen

number

546
7,230
7,375

18,752

Z. macrostachya type (AS17)xZ. japonica type

1 (AJ3)"

Z. japonica type 1xZ. macrostachya type

Z. japonica type 1xZ. japonica ‘Zenith’

Z. japonica ‘Zenith’xZ. japonica type 1

ZenxdJapl
SinxJapl
Jap1xSin

1,799
6,266

Z. sinica type (AS3)xZ. japonica type 1
Z. japonica type 1xZ. sinica type

3,624
13,822

Z. sinica typexZ. japonica ‘Zenith’
Z. japonica ‘Zenith’'xZ, sinica type

SinxZen

ZenxSin
Jap2xSin

1,620
2,827

Z. japonica type 2 (AJ10)xZ. sinica type
Z. sinica typexZ. japonica type 2

5

SinxJap2

*Coding names of collected line.



16 B=RICIEEIR| M22° H|1%(2008)

el zpel7b el
DEL7]—0]]

AT

o] TEHND, 1 A wrl Z3hi AlEtl
o] MY 4 e S BAF
. 53], =AY Zenith7} FTAXOZ
AHEE el 204 Fevis 13 S
3l 717t FELASIL 1242 7B ZHol ®
TR 7 < Aoz FAHIT
a2 1dAME FANeR AMSE Z
macrostachya type (Mac)2] <4<713l 71744
4 28959 149)2 169 o|x, gEFC
2 A129 Z japonica type 1 (Japl)d &
M} 717H6E 2¢-59 18Y) 1642 e
wrh a8y o] ZE(Macxdapl)e] L&t
el M FE 456 29 58 14%)
1243k o9l ¥®3 Z. japonica type 19|
FARNCE AR ALY deAlE 713
20459 154)2  16¥ o3, Z
macrostachya type©] 3HEzlo g A8¥ 7
$-9] <7l 7121642 134-59 19¢)L 16
d olgen o 2HPJaplxMac)e] 4= F
=9] Nt FEHE d4e6Y 39-64 15

9) 1248 YRt FRHeE=
o8 5 A% gsAst 71
717re] FEH dee 59 3¢9RH 5¥ 14¢
A & 1140 AHE D).

w23 20|A ¥ Z. japonica ‘Zenith'7}
FAR ez AR A9 shelst 713
Z. japonica type 1°] 3HEHoZ AMEE 7
HZenxJapl)e] F&7ist 7tHe] F5 o
47} 49 309 HE 59 16Y Al]R 16YU¢]
ot} w2 Z. japonica type 1°] FAZIL
2 Algd Af deis v Z
japonica ‘Zenith’7} #EHO 2 AMEH 7§
(JaplxZen)e] &7/lst 7itel & dF
7} 49 289 RH 5¥ 29 Alo]E 14U o|}iTh
FRHoze F AT gz 7k &
£5 71te] SEE 4T 49 3028 HH b
9 129 Alo] & 1242 wujxF 120 3§
7% ZAA VRt

M 2E 3 X Z. sinica type?] AR
o7 AgH Af9 dedls VI Z
japonica type 1°] &30z AMEE 749
FEAE 7|12 8 AU 7Yl Z

japonica type 1°0] EAR R AMEE 759

P}

it

[

M3t 713 FEis 713b]
¥ 492 Jepd B 2R 7130wl
13} 20 wlste] vlmA AU

B 2& 4olX = Z. japonica “Zenith’7t
FAR o2 A" Ao g 71
Z. sinica typec] B}EoZ AMEHE -5
FE ) S8 A7 590l Z
sinica type®] AR o2 Abgd A9 ¢
A8 717t8 Z. japonica ‘Zenith’7} S+
o2 A" Afe s 7t 25

g



Xiod glelsE defolld saitiRel ezt fHSY Y EbiEE

< Combination 1>

Mac
Stigma emergence Japl \ ¥
T . }}lb 5/18 5/19 ,
iz ¥ = by
420 4/284/294/30 510 5/11 5/15 /%0 5/30
: \\ Japl i /
Anther exertion i Mac
i i
I ¢ 3
: 11 days :
< Combination 2>
Zen .
\ Stigma emergence
1 Japl | N\
14/30 N\ 5/1 x¥ . 5/29
w20 422 l 5/10 15/1 5/18 500 5/30
1 Japl 1
Anther exertion J : Zen
1 1
1 .
| 12 days :
< Combination 3>
Sin
Stigma emergence / Japl
) . 5/2 5/19 L
I 1 1
420 47294730 i o/14 5/20 5/30
. " Japli /
Anther exertion ] 1 Sin
€T
4 days
< Combination 4>
Zen .
< \ Stigma emergence
n
4/2 . 581\ ! /1 ¥ . 5/2
# 1 T
40822 6 N4/2 ‘40 RRETE 5L 5 /’5}3‘3
. : !Sm 8
Anther exertion 1 1 Zen
] &
g
<Combination 5>
Sin
Stigma emergence Jap2
/1 \ 5/26
— 1 1 % i
' /99| 2 5/22 f '
4/20 429 40 520 5/30
Jap2

Sin
Anther exertion
Fig. 1. Diagrams of the dates of stigma emergence and anther exertion of 5 zoysiagrass
combinations in natural open-pollination.
Mae; Z. macrostachya type (AS17), Japl; Z. japonica type 1 (AJ3), Zem; Z. japonica ev.
Zenith', Sin; Z. sinica type (AS3), Jap2: Z. japonica type 2 (AJ10).
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Table 2. Morphological characteristics of progenies from parents and crosses of zoysiagrass species and
cultivars by open-pollinated.

Crossing parent No. of Cotton Plant height Lower part color No. of
and combinations’ progenies hair’ (cm) of grass shoots” tillers
Japl-con 141 1.35+0.043 19.86+0.294 1.3340.046 3.660.100"
Jap2-con 142 1.06+0.021 16.72+0.359 2.00+0.000 4.39+0.147
Sin-con 153 1.00£0.067 18.19+0.247 1.03+0.228 4.44+0.114
Mac-con 5 0.00+0.000 20.60+2.920 2.00+0.000 4.60+0.245
~Zen-con 153 1.37+0.046 19.24£0.273  0.000.000 4.6620.103
MacxJapl 31 1.61+0.089 17.41+0.566 1.42+0.090 4.77+0.358
JaplxMac 142 1.56+0.044 15.25+0.302 1.22+0.044 3.18+0.069
JaplxZen 148 1.54+0.042 23.01:0.327 0.83+0.031 4.30+0.118
ZenxdJapl 161 1.03+£0.046 15.82+0.267 0.32+0.037 4.12+0.081
SinxJapl 160 1.46+0.061 19.6210.298 0.96+0.036 3.78+0.109
Jap1xSin 139 1.66+0.047 15.94+0.314 1.09+0.045 3.60+0.104
SinxZen 162 1.01£0.058 18.75+0.308 0.91+0.023 4.44+0.109
ZenxS8in 157 1.23+£0.047 16.96:0.281 0.13£0.027 4.20+0.096
Jap2xSin 151 1.36+0.040 17.79+0.331 1.69+0.038 3.75£0.094
SinxJap2 156 1.1820.062 16.05:+0.264 1.09:0.042 4.39+0.121
Crossing parent Leaf angle Leaf blade length Leaf blade width Length of lowest
and combinations® (degree) (em) (mm) leal sheath (em)
Japl-con 44.15+0.796 10.66+0.269 3.72+0.005 2.65+0.059
Jap2-con 43.2420.703 8.69+0.233 3.40£0.004 2.17£0.050
Sin-con 38.40+0.671 9.76:0.248 3.11+0.004 2.80+0.056
Mac-con 37.00+2.000 9.20+0.816 3.24+0.020 3.40+0.400
Zen-con 47.09+0.624 9.10+0.228 3.30+0.004 2.60+0.050
MacxdJapl 47.68%1.536 8.23+0.466 3.43+0.010 2.63+0.139
JaplxMac 42.83+0.642 7.54+0.186 3.88+0.004 2.11£0.039
JaplxZen 44.49+0.642 13.37+0.285 3.72+0.004 3.4720.064
Zenxdapl 53.01+0.695 8.22+0.230 3.31+£0.004 2.49+0.051
SinxJapl 47.6320.695 9.37+0.245 3.18+0,012 2.75+0.060
Japl1x8Sin 41.94+0.668 9.77+0.245 3.74+0.005 2.73+0.052
SinxZen 44.38+0.701 8.82+0.209 2.94+0.003 2.59+0.043
Zen>8in 49.780.677 8.563+0.190 3.18+0.004 2.53+0.040
Jap2xSin 50.10+0.644 11.25+0.312 3.65+0.005 2.78+0.072
Sin»Jap2 42.82+0.675 8.15+0.223 3.1120.004 2.43+0.051

“Combinations; Jap l-con=Z. japonica typel control, Jap 2-con=Z. japonica type 2 control, Sin-con=Z.
sinica type control, Mac-con=Z. macrostachya type control, Zen-con=Z. japonica ‘Zenith’ control.
Y0=None, 1=Few or only on upper side, 2=Many on both sides.
*0=Yellow-green, 1=Light purple, 2=Dark purple.

VStandard error.
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Table 3. Seven phenotypic inheritance types determined by 8 morphological traits of 5 zoysiagrass
species and cultivar combinations.

Leaf Leaf Length of lower part

De01s1o:1 C}(l)tt_on Lei‘f blade  blade Pl.a Illlt lowest leaf  color of N{)l of Total
types ar angles length  width height sheath  grass shoots tillers
Type 1 1) 1(1) 1) 44) — — — 0(1) 78
Type I — — 1(1) — 22) — — — 33
Type Tl — — — — — 12) 3(3) 1(1) 5(6)
Type IV 2(2) 3(4) 2(3) 1(1) o) 2(2) 2(2) 13 13(18)
Type V 1(1) — — — 1(1) — — — 2(2)
Type VI 1(1) — — — 1) 1(1) — — 3(3)
Type VI — 1(0) 1(0) — 1(0) 1(0) — 3(0) 7(0)
Total 5(5) 5(5) 5(5) 5(5) 5(5) 5(5) 5(5) 5(5)  40(40)

"Type I=Trait inherited from seed parent, Type II=Trait inherited from pollen parent, Type II=Trait
inherited from both parents, Type IV=Trait inherited from one side not affected by parentage (seed or
pollen parent), Type V=Extremely one sided variation even though parents had no significant
difference, Type VI=Extremely both sided variation even though parents had no significant difference,
Type VI=Decisions indistinct.

"Decisions by significant difference (t-test) between means.

*Decisions by only difference between means.
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Table 4. Estimated rates of cross-pollination in 3 combinations of zoysiagrass using lower part color of

grass shoots.
CO{nbinat Lines I;ower part color of grass shoots Sum 2 value”
ions 0 1 2
Japl-con 5 (35 86 (61.0) 50 (355 1417 {(100.0)"
Combinat. JaplxZen 256 (16.9) 123 (83.1) 0 00 148  (100.0)
ion Difference (13.4) (35.5) (48.9) 69.65**
9 ZenxJapl 109 (67.7) 52 (32.3) 0 00 161 (100.0)
Zen-con 153 (100.0) 0 00 0 (0.0 153 (100.0)
Difference (32.3) (32.3) 59.05**

Sin-con 4 (26) 141 (92.2) (5.2 153 (100.0)
SinxZen 26 (8.7) 148 (91.3) 0 (0.0 162 (100.0)

o)

Combinat i once ®D 6.2 (11.3) 2249*
l‘f Zen<Sin 136  (86.6) 21 (134) 0 (00) 157 (100.0)
Sin-con 153 (100.0) 0 (0.0 0 (00 153 (100.0)

Difference (13.4) (134) 22.10°
JapZeon 0 (0.0) 0 (0.0) 142 (100.0) 142 (100.0)
Combing, JEPZSIn_ 0 ©0) 49 (325) 102 (675) 151  (100.0)

ion Difference (32.5) (32.5) 381.42*

5 SinxJap2 15 9.6) 112 (71.8) 29 (18.6) 156 (100.0)
Sin-con 4 (2.6) 141 (92.2) 8 (5.2) 153 (100.0)
Difference (7.0) (13.4) (204) 2151

“O=yellow-green, 1=light purple, 2=dark purple.
YNumber of plants.
*Percentage.
¥* **=Ratio significant at a=0.05 and 0=0.01 by ¥ test.
Combinations; Jap 1-con=Z. japonica typel control, Jap 2-con=Z. japonica type 2 control, Sin-con=Z.
sinica type control, Mac-con=Z. macrostachya type control, Zen-con=Z, japonica ‘Zenith’ control.
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