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ABSTRACT. This research was carried out to establish a mass-production method and to develop ornamental
Gramineae species as cash crops for famers as three species of ornamental grasses were used for seed treatment and
plug production. Germination rates of Arundinella hirta were improved to 52.6% by soaking in 4% NaOCI for 60
min and 49.4% with 4% NaOH for 30 min. Germination rates of Panicum virgatum were 20.3% and 22.4% when
treated with 4% NaOCI for 10 min and 2% NaOH for 60min treatment, respectively. Pennisetum alopecuroides
showed germination rates higher than 98% with both 4% of NaOCI and NaOH for 60 min. When the same size of
trays were used, Pennisetum showed faster plug formation in 21 and 30 days with 162 and 40 cell trays, respectively.
Arundinella showed a similar trend with Pannicum in completing plug formation, those took 32, 41, and 44 days
with the 162, 72, and 40 cell tray, respectively. Plug production was faster with smaller cells; however, total growing

period was longer with larger cells in general.

Key words: Germination, Graminea, Ornamental grass, Plug production, Seed treatment

M =

S7IREFAERSY 2 S By e Fo|
4353} 2,506%, 14,439 0™, M3 Gramineae) 2]
1454 426522 =3}3(Compositae) 2& 1974 881
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tH(Joo, 2013).
At FEAE FEEA S 70%E 2R stE -Evet
o] AFA o712 A9 =3 24 Al HgHe] o

Aol B7tHsl A5H JTI 9 EYY FES 2
sl G B B o3 vHodd FFS vA|
Al BrhPark et al., 2008). o]# 3 EAEZ s Asl7] sl

A F= ol &HE st IE2 %«] 54L& 7o}
&9} 27] Ago] 9738 $XE X (cool-season grasses)
AFe 25 7ol YA o] (Korea Expressway, 1995)
& B4 A FHom ] F(species)®] Trdteot
T 7] o]dshrt EAIA HAL tk(Park and Lee,
2007). 53] EAFHely FxAL Foll A He A4
o] A @717 el Ao H7E s HER 4
‘%kol SR EE= A4 -r]—ri
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(Panicum virgatum), <~=17 (Pennisetum alopecuroides (L.)
Spreng)2] 3714 =uje] stE #AFE 2L FAE Ul
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SA Mg R ot &

FA ABm= AAE AMN(drundinella hirta var. ciliate
Kodiz), 4=3.% (Pennisetum alopecuroides (L.) Spreng), =
A= Sw1tchgrass (Panicum virgatum)s 1743+, 2009
d =l T S FAE TSk 4°Ce] AL AL
B s /‘}%o}ﬁi‘:}. HEZH 4 9ol oAFA] 2vfE 2
I Aok 29 x| e ZF 1008y, 38 5084 X
2 U2 (AOSA, 1983) 2% Z7& 20 (8h/night)~30°C
(16h/day)e] W2 2ZeA 1597+ vl sttt

NaOCl, NaOH &X} *{2| ¥ 2o} §4

22 2] & NaOCl, NaOH 2% 1.0%, 2.0%, 4.0%2] &
T2 108, 30%, 60% 59 A (soaking)H 2] 3R oM,
AR & 5225 B2 1087 AlFsta 2427 57381

HjFaFiT. WolEA SlAle TY § S ZARY S| ol

& (2olAl, germination speed)¥} X]7d 159 o] 2o}
&5 FF ol (percent germination, PG)Z A A 3} o}
(AOSA, 1983). ol EE FAE #ste] fol
Zd3taL fob7 2mm o) Aek Aog deksiar ol
H FEE A AlAsAT

210 = 4

T SH AP SAAY 4P sdT 252 A

o= AAEY. 82 EFo](plug tray)e= 1627(15 ml/
cell), 7235 ml/cell), 407-(70 ml/cell) E& o] S A&}
ok T2 20129 89 209 HAEAL FFFS AR
ol& éﬁr—e— HPE“’E AgE FTAE 17T 3~470A 7}

Ha 05 4E 25 B4 v
I 213 587 19 2~33] AAEA 3 wik
EE= Al%oﬂ 5 A 9dg AEERIAIZHE o]
£ B4 2AE SlEte B &
VAo 2 HA(plant heightyS SA 393, 35 & 10¥
24 7HA] S8 4 Al 2 S HEAHEE 97T
o 2 AT EH 34 ARl #et Ve
=719 7155 FAL oA S uf By Ud et E
S M) Ago] Fuste] balle] Ego] FAH= A
wof wg} 1~3 SAl(scale 1~3)=Z B 73T Scale 12
Z 7t AR ET] AFshs BAR olE Al B Aol
Beksle] T ball Yo] FAHA] &3, scale 28 =
217} S AR AR Sl Fseta 015‘ Al
EF Aol A S22 ball 2ol & fA =M B
9] =Zo] glE HHUE FI} scale 32 EY AEo] o}
3 E8 2 balle] sHROARH =EE EvF 2
fre] AAkete] Age] AstE = AldoR AR

5 701

AR WAL G SRR WS A
2 SAS 9.2(Statistical Analysis System) ZZ 138 o]&
Slo] ANOVA £41¢ Axsldon] Bazt fol4 04
£ LSD(Least Significant Difference) 5% F=ollA] AA]s}
k.
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NaOCl, NaOH ZX}x{2|0 2|5t wot5d

NaOCl, NaOH+= St=r &%t (Zoysia japonica)(Jeon et
al., 2001), k<3 ZH](Kang et al., 2008)5 33} A&
oAl wolg FXo a7t BiEo] glom Fxpe] 54
nth 28] FE7F ket NaOCl = 2lol] 93k Af 4}
o] HF Lol 4% TEE 60%7 A A7t
52.5%% 74 =kl A8 20.7% Bk 31.9% %718k
ATHTable 1). NaOH A 2]ol] &gk A} FA}e] HFE wol&
2 4% FERE 30:27F JA G A F7F 494%=2 S =
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Table 1. Germination rates and speeds of Arundinella hirta var.
ciliate by concentrations and soaking times of NaOCI and
NaOH.

Treatment Germinatiqn Pergent .
speed (%)* germination (%)

Conc. (%) Time (min) NaOCI NaOH NaOCl NaOH
- - 5.8g¢ 6.4f 20.7g  21.3h
10 124f  21.2¢ 27.0f  35.6g

1 30 23.3ab  194e  419d  37.3f
60 159de 262c  459c  39.8de

10 19.1cd 279c 423d 413c

2 30 13.0ef 33.7a  33.0e 47.7b
60 21.5abc  30.2b  47.7bc  38.6e

10 23.7ab  28.1c  489bc  40.3cd

4 30 240a  344a 51.0ab 494a
60 20.5bc  23.7d  52.6a  40.1d

LSD (p=0.05) 3.4 2.0 3.5 1.3

# Percent cumulative germination for 7 days.

® Percent cumulative germination for 15 days.

¢ Values with different superscripts in the same column significantly
differ by LSD (p = 0.05) test.

grom FEA T 21.3%ECT} 28.1% 718t dutE o
2 dolale] A9 NaOH #2]7} NaOCl 22| Bt} &3
olRom, HEwolg-& NaOCl #2]7} NaOH # & ¥.t}
=%tk NaOH 4% 60% 2|79 4% 2L F% 30%
AR} doba| 9} HF oy BT hAgh Z1og
Eltt. ode A= Kol Al FAAE Al oA} i
ol& ZF7tel F3g a5 7|Ush] flElAE NaOCl

1% % 308 01”0] sty werEth 3 NaOH
E 1% 5 308 o)A, 233 2%, 4% FEoA = A g

A7 303 ]O}i sz Zlo] afd Y Aoz ATE.

Switchgrass= YW 02 F2} o] "oz il FHH o]
Qo] =3 A FA] A ——‘1—_‘1:_7} ‘—E]U%(Beckman et al., 1993,
Loch et al, 2004) F#Fe] FH 202 FE(floret)t X
(bract)®] =74 %?_lgi EJ_ 2 THSautter, 1962).
Switchgrasss®] #& ol&2 NaOCl 4% T== 1027
A A E7F 203%= L}E}ML T2 2T 16.4% Rt

3.9% %713k tH(Table 2). NaOH A2 72] H-$& 2% %
TollA 6027 A A7t 224%FE UEs e 7
AT 16.4% Hrh Bt} 6.0% 73tk o] Az
2 Ho} Switchgrass®t 7ol Fx} wolgo] v
FTAE o] &3 tiatE A A& Al AR WolE A
AX AR sFTdFE ArEdloF stk AR AR A
Avt A48 549 AlE AR As AE AR
A1 3RS T3l AL BE A2 el 283

BN
12 o9 ofN

1w O o rlo

Table 2. Germination rates and speeds of Panicum virgatum by
concentrations and soaking times of NaOCI and NaOH.

Treatment Germination I"ercpnt

speed (%)* germination (%)°

Conc. (%) Time (min) NaOCl NaOH NaOCl NaOH
- - 5.4¢° 5.4f 16.4d  16.4cd

10 81bcd 9.4de 16.8cd 17.3c

1 30 69de 11.6c 14.1e 20.2b

60 5.5¢ 94de 17.4bcd 153e

10 7.8bcd  8.6e 17.2bcd  13.6f

2 30 11.9a 15.0a 189abc 2l1.5a

60 8.5bc  13.9ab 18.5abecd 22.4a

10 85bcd 10.7cd  20.3a  16.9¢

4 30 9.1b 13.2b 18.3abcd 20.0b
60 7.5cd  10.6cd 19.1ab 15.5de

LSD (p=10.05) 1.5 1.4 2.1 1.0

 Percent cumulative germination for 7 days.

® Percent cumulative germination for 15 days.

¢ Values with different superscripts in the same column significantly
differ by LSD (p = 0.05) test.

Ao g ke
FAg 4 ﬂ’é ol8-2 NaOCl 4% FE2 60%7F %
A gk ATl 98.4%E 7HE =SkAL FA 2T 89.9%

BT} 8.5% Z713F3AtH(Table 3). NaOH 28] A 4% &%

2 6057 AR A7t 98.5%% 7HY =% FA g

T 87.9% ET} 10.6% S7F 3R o™ 2% x4 30

o]’ Aglgt Ag BT wdolg 31 a3t Ut o}

Ale] 7% NaOCl 2.0% 10% ©]’F A2 Al tiF-& 79 &

o] Wolgo] 90% o]’ o= Vet NaOHS 7% 1%

FEOIA 308 o4 Alshd R 7d Fo] wolgo]

90% ©o]Ao 2 el NaOH *2]7F NaOCl #g]x ) &

olEEE A FTMAATE o] AR Hol £AF 9

A5 AF Wobgol B3 FA A A wobde] 3 &

r&,
:L

oEi

A7} e e iR waA) 24 A 2] 9
EEE ka AW AL 9 Y FA=e B0 7}
> g Aoz waadg

9 3717} E‘”%& 20N dF, 2, SEYF 9 BEY
2 5 °]th(Kim et al., 2009). +°] =77} LT 735
2TH Y0 IHEEE TA A § FHE "olgol

=3 WM 7F =A UeRdE A o] 219 (1627)~29.8
J@0H=E 71 wEA el TtH(Table 4). A= 31.59
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Table 3. Germination rates and speeds of Pennisetum
alopecuroides (L.) Spreng by concentrations and soaking times
of NaOCl and NaOH.

Treatment Germination I"ergent

speed (%) germination (%)°

Conc. (%) Time (min) NaOCl NaOH NaOCl NaOH
- - 56.1f9  56.1f 89.9e  87.9d
10 75.1de  779e  944d  93.9c

1 30 73.6e 92.5bc 943d 95.3b
60 759d  90.5cd 943d  95.5b

10 90.5bc  87.6d 95.8bcd 95.2bc

2 30 88.7c  94.6ab 95.7bcd 97.5a
60 964a 974a 979ab 98.3a

10 89.7c  954a 95.6cd 97.7a

4 30 924b  96.1a 97.labc  98.5a
60 98.0a 97.5a 984a  98.5a

LSD (p=10.05) 2.3 29 2.3 1.4

# Percent cumulative germination for 7 days.

® Percent cumulative germination for 15 days.

¢ Values with different superscripts in the same column significantly
differ by LSD (p = 0.05) test.

(16277)~43.8Y (401-), Switchgrasss= 31.5Y (1627)~40.3Y
(40H)E frArgE 717ko] &A@ EATE AjS] EopAl 7t
Switchgrass Bt =A| v Fel2 P4 A H ] B ol
4.3 em(1627)~7.8 em(40-7)F 10.3 em(1627)~17.0 cm(40
TYHA Asrow o] A7]7F T Aol A A Z
2ol = Qlall E FA Aol fFARSHA vERd 2o g
e

ME 1627004 w5 5 31598 7P weky 7279
e 403Y, 407A = 43.8U 0] & Q(scale 2)F o] T2
77} TS 34 "1 A (scale 2)°] W=A Yepsith &
22 Aol 48H F 17.59(1627)~19.3L (407-)°] A
A ASo] HEE7] Al &(scale 3)at o™ FHA A&
FA717He 219 (1627)~63Y (407-)= FEFTE. Switchgrass
o] Z¥ 1 YA 1627014 315U =E 7 wiha] P4
3L 7270 M = 36.8Y, 40TollM = 403U 0] A8 HUY &
H PAo] FH F 14Y(1627)~22.8Y (40)°] At
HA ASo] HE 7] A& HA S FA717H
4559 (1627)~63L (401 = YEbTH a3 e S &
Ae 162700 2192 7 whe] A EASL 7270l A
E 289, 4070l A 29.8YU0] Ag o] 1o =77} 7
SrE Fea f%*éAlZéOl w2A el Sela 4

o] %EH F 8.8U(1627)~12.3Y (407)°] AHEA A%
o] HE 7] AlHYnt. kA FAF ] T2 K f
A 717k 29.8Y (1627 )-N2U@0TME T4 2% 5 7P

Table 4. Effect of tray cell size on growth and period for plug
production with 3 ornamental grasses.

Entries Cell  Plantheight Scale2* Scale3®
number (cm) (day) (day)
Arudinella 40 78  44la  63.0a
hirta var. 72 6.5a 40.6a 56.0b
ciliate 162 4.3b 31.5b  49.0c
LSD (p =0.05) 1.7 1.2 0.0
) 40 17.0a 40.1a 63.0a
Panicum 7 125 37.0ab  49.0b
virgatum
162 10.3b 31.5b 45.5b
LSD (p =0.05) 2.3 1.0 0.6
) 40 16.0a 30.1a 42.0a
Pennisetum 4, 1532 280a  42.0a
alopecuroides
162 7.5b 21.0b 30.1b
LSD (p = 0.05) 0.9 0.5 0.5

* Scale 2(completion period of plug formation).

® Scale 3(decline stage).

¢ Values with different superscripts in the same column significantly
differ by LSD (p = 0.05) test.

A Uelen, o]= A, Switghgrass®} W] sl wlo}

At Webdel ok 271 A% Swsh wEs AA Y

} Oioﬂi I‘Eilﬂ erz_%] FAHE= A7t

5 gz g *ﬁvﬂﬂ
S v XA = (Jang et al., 2005) FZ A&7|7+ W
Aalo] o]Fo] A F J=E A AYS FHEoF T
7 TETh o) de] AxpE Hol wolgo] A H L
292 sl AFE g2 FAF Holg S Eol7]
215l NaOCl, NaOH®| A -gx=e} Al7F 2|2 ol&
S8 A oo, F8a B ANTHoE g
sbo] 7hssithal ke o)

o ok
Sl =

FAAA o 2 0 3R Gramineae) TF-& L2~ 2]
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(ornamental grass)®] &} o}zl %31:’- B /‘34‘} °ﬂ
gt AF+E TSk TR o & M (drundinella
hirta var. ciliate Kodiz)®] % #o}&-2 NaOCl 4% &%
2 60% AT Tt 52.6%%2 YEFG O™, NaOH 4% &%=
2 308 AHEF7F 494%=2 7HF =9kTh Switchgrass
(Panicum virgatum)= NaOCl 4% F=Z 108 A2 +7}
20.3%92] wol&2 WS, NaOH 2% TE= 60% 2]
T7F 22.4%2 7FE =30t} 27 (Penmsetum alpecuroides)
2 NaOCl 4% F=Z 60% 2|77} 98.4%2] Wol&S
B3, NaOHE 4% =2 302 A 2|7} 98.5%= 7}
% %9}‘:} 82 5 AR 244 7] A7 sYE
AS 2FHEZE FaH] ¢F 219(1627)~30Y (4012
7P mEA AT Aol SHa I AFe o 32
A (1627)~44U (40)Z Switchgrass 32 (1627-)~40< (40
Ty ¥k YEsTE 32 BT e 277 &S
5 F2a FAAFl mEA YElov, 2717
= A 7170l AoAe AEFS BiTh

FR0q: o}, sy}, AtE

I, ¥

B, TAAE
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