Kor. Turfgrass Sci., 21(1):9~22, 2007 9

StAX|(Zoysia japonica ‘Zenith’)9
241 TE 0|80 T4 g8

XRAl . olAE Lok R L F[FLT

Dt et AR A ke et

Establishment Efficiency of ‘Zenith’ Zoysiagrass by Plugging

Yun-Sik Cho, Sang-Hyun Ahn, Geun-Mo Yang and Joon-Soo Choi*

College of Bio-resources Science, Dankook University, Cheonan 330-714, Korea

ABSTRACT

Research was initiated to examine establishment efficiency of zoysiagrass by plugging.
Zoysiagrass 15 known to be a slowly establishing turfgrass species. Properly-treated
zoysiagrass seed can speed up the establishment rate, while initial irrigation practice is
intensively required after seeding. A planting method with small plugs(2.5%2.5¢cm) from
seeding can overcome initial watering requirement. Establishment speed, however, can
vary with planting dates, planting spaces, and plastic film cover in ecarly stage.
Establishment characteristics were investigated for two years by planting dates that were
April 5, May 18, July 13, August 24 and October 29 in 2004 and April 6 in 2005.
They were also compared with three different spaces(20x20, 25x25, and 30x30cm) and
three different fertilizer levels(15, 30, and 45g N - m"z). Ground coverage reached to
90% in plugs of ‘Zenith’ zoysiagrass planted on April 5. It increased suddenly in period
of July to August, resulting in about 50% of full establishment rate. Establishment rates
were significantly faster over 9% in plugs spaced at 20x25cm than in those at 30x30cm.
No significant differences were observed on the stolon number and stolon length in the
study. Survival rate in zoysiagrass plug was over 90% at all plantings. These results
demonstrated that zoysiagrass establishment using small plug from seeding is considered
to be a safe and efficient method.
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Table 1. Fertilization practice in establishment plots using Zenith’ zoysiagrass plug in 2004-2005.

1st year application rate(g N - m?

@ N'I.‘r;i?zt?:?tyear) April  May June July Aug. Sep.  Oct.
mid. mid. early mid. late mid. early mid. late mid. mid.

15 5 2 - 2 - 2 - 2 2 -

30 5 5 - 4 - 4 - 5 4 4

45 5 5 5 - 5 5 5 - 5 5

2nd year application rate(g N - m'z)

(@ N'I.‘rri?;c Igg:tyear) April  May June July Aug. Sep.  Oct.
early early early mid. early mid. early mid. late late late

16 2 2 2 - 2 - 2 - 2 2

32 4 4 4 - 4 - 4 - 4 4

32 4 4 2 2 2 2 2 2 4 2

S Halo] 25em Zoz AAAL). ZYL
20033 9¥dl| dd oA Fe|a HIME
o] 8.5T-162%, Danong Co., Korea)ol 3}
2 39 5T FME ALl ov(Fig.
2), 26x25cm HAL R Ed] TS £ B
& sk Wio R AAsidckFig. 3) &
o] B 3 RAREEL AR 19 FUst

Al skt

e

Fig. 2. “Zenith’ zoysiagrass plugs used in the

study.

Fig. 1. Vegetative propagation of “Zenith’ zoysiagrass
using strip-sodding, sprigging and plugging holes.
method(left  to  right:  strip-sodding,
sprigging and plugging).

Fig. 3. Planting plugs by hand into punched
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13
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24 |
August |33
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6 MAP 12 MAP*

9 MAP

Fig. 4. A panoramic view of experimental plots according to planting dates of ‘Zenith’ zoysiagrass plug

in 2004-2005.
"MAP: month after plugging.
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Table 2. Visual establishment and survival rate of “Zenith’ zoysiagrass plugs by planting date in
Cheonan, Korea in 2004-2005.

~ Survival Establishment rate(%)
Planting rate(%) 2004 2005
indgg%4 4 wap 8 May 8Jun 13 Jul 24 Aug. 21 Sep. 19 Oct. 31 May 21 Jun. 29 Jul. 30 Aug.
(AWAP) (OWAP) (14WAP) Q0WAP) (24WAP) (28WAP) (B0WAP) (63WAP) (68WAP) (73WAP)
5 April 967 a 63 1567a 25.7a T717a 817a 90a 93a 1000a 1000a 1000 a

18 May 1000 a - 110b 153b 567b 683b 767a 90.0b 97.7a 1000a 1000 a
13 July 100.0 a - - - 317¢ 433c¢ 600b 71l7c¢ 833b 983a 1000a
24 Aug. 960 a - - - - 200d 250d 400d 617c 793b 93a
19 Oct. 700 b - - - - - - 110e 1567d 233c 297c¢

"WAP: weeks after planting.
"Means with the same letter within column are not significantly different at P=0.05 level by DMRT.

e Aoz YeEPdtHFig 4). ©) 717 B9 =Z=2ZH Zolgt £
49 59 A AYTE 25.7%NA 71.7%= 87 Hole 2PE FUhEol M =%
F7ten 54 189 A At 153%] © A7l 79 139 AA Ayt 4A 45
A 56.7%E ZF7HE ol gl 50% ojAol & AN 18.0cmZ 7P ZA vElgTh
B A7 o] RoAE ALe® ety 18] (Table 3). ©]F A} Aldl= o] Wwrt &
o2 o] A7ld e #EGEIF RAES  Jlstn 2EAQ AFo] makste] Ho] &
woledl 28% AoR AAd. AV Az o] Erbeddch ¥5A v 49 59 AA
2 E W o B AA AVE 9% s AYT A 27 Aol w8 A4 4F F
g Ao vegoy 108 & AAAE 2 9l 59 8Y ZAM| 1.37/Wplugs YERAT

ojglel= F7HAQl #vt 87E 27 97 32l 69 8d EAM 4.67/plug,

oA

a
g
2\

R
B} e o] 900 o)4rel HE A 143 39 79 13¥ A E 6.67H
A /plug® YE A Z7HATHEFig. 5).

S FH3] M 499 A e
o] Aga Aoz ehgrh

A 9 weeks after‘ plantlng on 8 June. B: 14 weeks after planting on 13 July.

Fig. 5. Runnering of “Zenith’ zoysiagrass plugs planted on 5 April, 2004.
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Table 3. Effect of planting date on stolon number, length and total stolon length of Zenith’ zoysiagrass

plug.
Planting Number of Stolon Total
date stolons(no/plug) length(cm) stolon length(cm)

in 2004 4 WAP 9 WAP 14 WAP 4 WAP 9 WAP 14 WAP 4 WAP 9 WAP 14 WAP*
5 April 1.3 4.6 6.6 1.2 12.9 30.2 1.6 59.3 199.3
18 May 0.6 2.8 + 2.6 12.4 + 1.6 34.7 +
13 July 4.0 + + 13.0 + + 52.0 + +
24  August 1.1 8.6 - 4.3 - - 4.7
19 October 0.7 - - 0.7 - - 0.5

"WAP: weeks after planting.
+: Impossible to count or measure by dense canopy.
-2 No count or measurement because of dormancy.
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oo Vhetom, AMae] tE AEgd % A 2AHQ0M 25xBm 4 AT

Table 4. Effect of planting space and fertilizer rate on visual establishment and survival rate of
‘Zenith’ zoysiagrass plugs in Cheonan, Korea in 2004-2005.

. . Survival Establishment rate(%)
Pl;r;tcfg Feﬁf“ ratel(h) 2004 2005
™ @N'm) 9WAP 8Jun. 13Jul. 24 Aug. 21 Sep. 190ct. 31 May 21Jun. 29 Jul 30 Aug
{9 WAP) (14 WAP) (20 WAP) (24 WAP) (28 WAP) (60 WAP) (63 WAP) (68 WAP) (73 WAP)

15 100.0 11.0 217 53.7 700 817 9.3 99.7 100.0 100.0

%0 30 100.0 11.0 217 63.3 78.3 86.3 9%.0 99.0 100.0 100.0

45 9.0 11.0 183 53.3 66.7 783 91.7 100.0 100.0 100.0

Ave. 98.3a 11.0a  20.6a 56.8a 71.7a 82.1a 93.3a 99.6a 100.0a  100.0ay

15 9.0 80 12.3 417 583 70.0 88.0 977 100.0 100.0

% 30 90.0 80 207 53.3 66.7 133 86.7 97.0 100.0 100.0

45 90.0 80 133 36.7 500 633 80.0 933 100.0 100.0

Ave. 90.0a 80b 154ab 4392  583a  689ab  849a 9%.0a  100.0a  100.0a

15 %.0 6.0 1.7 317 417 56.7 67.7 81.7 92.3 98.7

% 30 9%.0 6.0 10.7 25.0 333 467 58.3 7.0 90.0 R0
45 9%.0 6.0 1.7 26.7 417 58.3 64.7 813 92.3 97.0

Ave, 95.0a 60c 114b 278  38%  53%  636b  80.0a 91.6b 979
Space NS ** * ** *x * ** NS * NS
Rertilizer NS NS N§ NS NS NS NS NS NS NS
Space xFertilizer NS NS NS NS NS NS NS NS NS NS

“WAP: Weeks after planting.
"Means with the same letter within column are not significantly different at P=0.05 level by DMRT.
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Planting
space

(em)

8 June
(9 WAP)

24 August
(20 WAP)

19 October
(28 WAP)

31 May
(60 WAP)

30 August
(73 WAP)

1

20

25

30

Fig. 6. A panoramic view of experimental plots according to planting space of “Zenith’ zoysiagrass plug

in 2004-2005(30g N/m/year).
"“WAP: weeks after planting.
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Table 5. Effect of planting space and fertilizer rate on visual establishment and survival rate of
zoysiagrass plugs in Cheonan, Korea in 2005.

Planting Fertilizer Survival
rate(%)
space rate

Cm) (g N-m? 10 May. 10 May 7 Jun. 4 Jul. 7 Aug. 7 Sep. 26 Oct.
& (BWAP)  (BWAP) (9WAP) (13WAP) (17TWAP) (2IWAP) (29WAP)

Establishment rate(%)

16 100.0 12.0 12.7 17.7 27.7 53.0 64.7
%0 32 100.0 11.3 12.3 18.7 29.7 50.7 62.7
32(split) 100.0 11.7 12.7 2.1.7 33.0 53.0 65.3
Ave. 100.0a 11.7a 12.6a 19.3a 30.1a 52.2a 64.2a”
16 100.0 8.7 10.3 16.7 23.7 49.3 63.3
5 32 100.0 9.0 10.0 21.0 30.0 47.0 55.0
32(split) 100.0 9.7 12.0 20.7 34.7 57.0 67.0
Ave. 100.0a 9.1b 10.9b 19.3a 29.6a 51.0a 61.7a
16 100.0 6.3 N 15.7 30.0 43.7 52.3
30 32 100.0 6.3 7.3 14.7 29.3 41.7 47.7
32(split) 100.0 7.3 8.0 12.3 27.7 48.0 56.0
Ave. 100.0a 6.7¢c 7.7¢ 14.2b 29.0a 44.4b 52.0b
Space NS * % ok * ok NS * *
Fertilizer NS * * NS * * *
SpacexFertilizer NS * * * * * *

"WAP: weeks after planting.
"Means with the same letter within column are not significantly different at P=0.05 level by DMRT.

url e 2AES BYoH, EAMow & 9@ Aol mynh afmE A% 4k ¢4

Table 6. Effect of planting space and fertilizer rate on stolon number and stolon length of zoysiagrass
plugs in Cheonan 2004-2005.

Planting Fertilizer Number of stolon(No./plug) Stolon length(cm) Total stolon length
space rate 8 Jun. 13 Jul. 8 Jun. 13 Jul. 8 Jun. 13 Jul.
(cm) (g N-m? (OWAP) (14WAP) (OWAP) (14WAP) OWAP) (14WAP)
15 1.0 3.3 2.0 16.4 2.0 54.1
920 30 2.0 4.3 5.0 16.8 10.0 72.2
45 2.0 3.5 5.0 15.6 10.0 54.6
Ave. 1.7¢ 3.7a 4.0b 16.3a” 6.8¢c 60.3a”
15 2.0 31 5.0 17.8 10.0 55.2
95 30 2.0 4.6 4.0 25.5 8.0 117.3
45 2.0 3.3 5.0 16.9 10.0 55.8
Ave. 2.0b 3.7a 4.7a 20.1a 9.4b 74.4a
15 2.0 3.5 4.0 16.8 8.0 58.8
30 30 3.0 3.3 5.0 12.8 15.0 42.2
45 2.0 3.0 4.0 134 8.0 40.2
Ave. 2.3a 3.3a 4.3a 14.3a 9.9a 47.2a
Space o NS * NS o NS
Fertilizer ** NS * NS ** NS
SpacexFertilizer NS NS NS NS NS NS

"WAP: weeks after planting.
"Means with the same letter within column are not significantly different at P=0.05 level by DMRT.
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Table 7. Effect of planting space and fertilizer rate on stolon number and stolon length of zoysiagrass

plugs in Cheonan, Korea in 2005.

Planting Fertilizer Number of stolon(no,/plug) Stolon length(cm)
space rate 10 May 7 Jun. 4 Jul. 7 Aug. 10 May 7 Jun. 4 Jul. 7 Aug.
(em) (g N-m? (5WAP) (OWAP) (13WAP) (17TWAP) (SWAP) (9WAP) (13WAP) (1TWAP")
16 0.2 0.6 1.9 3.3 0.7 2.5 18.2 429
920 32 0.3 0.5 16 29 1.3 2.2 16.5 49.4
32(split) 0.6 0.7 1.9 2.9 2.5 3.9 21.1 49
Ave. 0.4a 0.6a 1.8a 2.8a 15a 2.9a 186a  45. 7a ]
16 0.2 05 15 2.7 0.3 2.1 13.1 45.7
95 32 0.2 0.5 1.6 2.5 0.7 2.5 18.1 40.2
32(split)y 05 0.8 1.8 3.0 16 3.9 20.6 50.3
Ave, 0.3a 0.6a 1.6a 2.7a 0.9a 2.9a 15.6a 45.4a
16 0.2 0.5 1.9 2.8 0.7 2.2 19.6 48.5
30 32 0.3 05 19 2.7 0.9 1.2 15.8 49.1
32(split) 0.6 0.8 1.7 3.1 2.5 3.9 21.2 59.5
Ave, 0.4a 0.6a 1.8a 2.9a l4a 24a 18.8a 52.4a
Space NS NS NS NS NS NS NS NS
Fertilizer * * NS NS * o NS NS
SpacexFertilizer * * NS NS i o NS NS

“WAP: weeks after planting.

’Means with the same letter within column are not significantly different at P=0.05 level by DMRT.
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Table 8. Visual establishment and survival rate of “Zenith’ zoysiagrass using plugging, strip sodding
and sprigging under no irrigation in 2004-2005.

Survival Establishment rate(%)
Planting  rate(%) 2004 2005
date 9 WAP® 8 June 13 Jul. 24 Aug. 21 Sep. 19 Oct. 30 May 21 June 29 Jul. 30 Aug.

(OWAP) (14WAP) (20WAP) (24WAP) (28WAP) (60WAP) (63WAP) (68WAP) (T3WAP)
Strip sodding 500b 283a 317a 583a 700a 13a 833a 893a 100a 1004
Plugging 933a 123b 127b 288b 433b 5L7b 6l0ab T43ab 927ab 100a
Sprigging 283 ¢ 53¢ 70c¢ 300b 400b 467b 567b 657b 840b 90a

"WAP: weeks after planting.
'Means with the same letter within column are not significantly different at P=0.05 level by DMRT.
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Table 9. Visual establishment and survival rate of “Zenith’ zoysiagrass using plugging, strip sodding
and sprigging under no irrigation in 2005.

Survival Establishment rate(%)
Planting date rate(%)
5 WAP® 10 May 7 Jun. 4 Jul. 7 Aug. 7 Sep. 26 Oct.
(5 WAP) (9 WAP) (13 WAP) (17 WAP) (21 WAP) (29 WAP)
Strip sodding  100.0 a 24.0 a 25.0 a 31.0 a 56.0 a 83.3 a 89.7 a¥
Plugging 100.0 a 53b 6.7b 17.7b 34.7b 51.0 b 583D
Sprigging 50b 13¢ 13¢ 23 ¢ 113 ¢ 233 ¢ 32.7¢

*WAP: weeks after planting.
YMeans with the same letter within column are not significantly different at P=0.05level by DMRT.
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Treatment Date
10 May(5 WAP) 4 Aug.(17 WAP) 26 Oct.(29 WAP)
Strip-
sodding
Plugging
Sprigging

Fig. 7. A panoramic view of Zenith’ zoysiagrass experimental plots as affected by establishment method
in 2005.
"WAP: weeks after planting.
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