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ABSTRACT. Dandelion (Taraxacum officinale) is a member of family Asteraceae that grows all over the Korea.
Recently, dandelion was cultivated for medicinal crops because of its positive medicinal effects. However, dandelion
is considered as a troublesome weed in grass lawns of golf course and orchards. This study was conducted to
investigate the effect of plant growth regulators [gibberellins (GA3); kinetin; salicylic acid (SA); ethephon)] with
different concentration on seed germination control of dandelion. Seed germination rates were increased in all
concentration of GA; and kinetin treatment compared to control. In the 0.5 mM of ethephon application, seed
germination rate was more increased than that of control while seed germination rate was reduced in 1.0 and 1.5 mM
of ethephon treatments. Seed germination rate was significantly decreased with different SA dilutions compared to
control. The germination rate was more reduced when SA was applied in combination with GA; than only SA
treatments.
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et al., 2009). A ZHE UM E ASFUEG 7 34, o] (Park et al., 2011).
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& A7 =3ed A3 (endoplasmic reticulum membrane)
7 M EZA (cytoplasm)oll A ThFSE mae] 28-S Fa A
S B tH(Olszewski et al., 2002). 201313 A GA, ol A
GAiZHA 136%°] e AL R Bsx 9o (Kim et al.,
2010; Sohn et al., 2010), 1365°] GAZ GA,, GA,, GA,
E A9 g5 GAFE GAE AFA sk o7 At
AEZ A JthMacMillan, 2002). Kinetine Cytokinin
o] & FRE IS BT ol A DNARTH £
RNow, AES AEXFTLS F3, Ao SAstet 22
A2 dAd oty T Woldk JFS vA= A
o7 d#A AdvkMiller, 1956; Wittwer and Dedolph,
1963). A& A2 HEA salicylic acid(SAYE =4 345
R O AEusohs), Sabdel, 71suiE F)el @
TS PAe AoR dHA Utk 53] SAE A=A W
Aol ofgh Aol A =R FA FHolA HAlE
EA 8 (systemic acquired resistance, SAR)S F+=3l= 2!
SEAZ Zg3l= Aeg dEA AUth(Klessig and Malamy,
1994; Ribnicky et al., 1998). It T} A EAFZEEZI
ethephon> &3] ol A2 LA} glom, o =2
olgh= FEOE AT HAuEIL e AA od@lo|tt.
gl F2 HH g, w9l Hath, A oA
o X, Bz ¥4 9 e wgd 22 o 4
o] Aol 93 vRAl= AR dEHA Uth(Abeles,
1986; Lelievre et al., 2006).
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109 &< Y 22 AZbol| FAbdol &S AT
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S 5t TS AR oA APe FYsA
AEFEdE=4 SAE &0l =4 &= AES AU 9
o] AdgM SAHEE flaiM= 4% ethanolo] SAS
52 F olxFRHTo A5t A o]&sIHonR
ethanolX 217} MR & FAPZol& vx= FFS &
915}7] $13ll ethanol2 1, 10, 100, 1,000 ppm &= 3]4]
sto] FA AT 2dA AEFA AYREE T4

ol Ae]skiet.

SAE
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Institute, 2000, USA)E &-&-3}o] 43511 om, A7k 2}
ol W79 ta7 %4 (Duncan’s Multiple Range Test,
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AISMAXHEEE X2lo WE MADISE e Lolg
A2 ELDA ) 2 Mg e FHF o}
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Table 1. Effect of plant growth regulators on seed germination rate of dandelion.

Treatments
Concentration
Control GA; Kinetin SA Ethephon
Germination rate (%)
0.5 mM 93.3£1.9aA 84.442.9aA 28.9£10.6aC 58.9+7.3aB
1.0 mM 51.4+2.6B 93.3+1.9aA 75.6+7.8aB 13.315.1aD 28.941.1bC
1.5 mM 77.8£2.2bA 81.1+7.3aA 14.4+7.8aC 40.0£10.7abB

In the column, values with different small letters indicate significant difference among each treatment (P < 0.05), while in row, the values with
different capital letter indicate significant difference (P < 0.05) among treatments. All the treatments were repeated five replications.

242%~33.0% A% = AI4E IR1T F AATh
ethephon *2]o| A= 0.5 mM A 2]o|A] 58.9%<] o}
Ueho] FA 2ol Bldl 7.5% A= =%kou 1.0
7 1.5mM AgolMe Z2H2F 28.9%2} 40.0%2] o}
Uehfo] Tl ol vl 11.4%~22.5% HE s+ 2
E AT # AT AEAGZEEE SA A M
0.5 mM 2o 28.9%, 1.0 mM x&]ol|A 13.3%, 1.5 mM
A oA 14.4%2] Fol&-S e o] FA o H]3|
22.5%~37.0% A= 2 AL I + AATK(Table 1).

AEAFZEED Ao nE AYREY 2 Wol= SA
A& ALt e A TolA A F 3~4U Atojo] Al
25 Aoz ZAE AL YRS e WolES GA;
9 Kinetin A BE M FEoNA FAg e vls) =
S Ao 7 ZAE ST Ethephon H oAM= S T
(0.5 mM)FEAAM = FA TR FAPEogo] EUAAIRE
, F=7F S7 el met FAE TR $2 oz A}
H AT SA el e AFREG ] FALoES B
A Eolx FA T Hal] ZA RolA= I
S & e, AulEnrt mold s volg e el &
T AUAATHFig. 1).

AEAFZEELDL ofF &% 10°M o]5te] FofA
T 2ol ZHgste] thofet Agd wheg fedte Ao
2 48A AtkBewley, 1997). AEHFZHEZD GAE
A=ollA ohget AEA S frEste AoR dEA
A=dl, 7HF Q] 2E-2 vtz 2 Ee] A1 A
FAge] 31, A2EEe] F31)9] FxlolH, o]9fof = F
HEeb, WolE3l, A, NEEH, 7Rl ate] &
A3}7t thBlazquez et al., 1998; Groot and Karssen, 1987;
Gubler et al., 1995; Pharis and King, 1985; Wilson, et al.,
1992). A &0l #k FHLS hHE FxjoM dojye
Aeld o R 2n # 59 4z 7o) wolS
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Fig. 1. Effect of plant growth regulators on seed germination of
dandelion. In the figure, arrow indicate control treatments. All
the treatments were repeated five replications.
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S FXAANTNAL ole ¢ FAEIEZOE FEHE AL
Z 4 A St Abeles, 1986; Kim et al., 2009). = 9|
RE =5 ostd BeEjoA GA Al o3 FAhd

O

] F7& GAZY RElgAl 52 U] EAISKE HvWRKY38
genes 5o o2 st —51}%‘0}% R oz
HEAtH(Xie et al.,, 2007). & AFAAME GA; AHE+=
MEIEH FAFe] Boles 543 FerRl Aew =
ALE =], ol olutE GA; AE]7t Exbe] FHErT 2
TA U 7Rl a4 a-amylase®] S SXIAIA
TH A#4E FHEY, FH R IFEEel 1.5mM2
GAAE| Hth= 0.5, 1.0 mM2] GA; %87} FApgtold] &
FA Aoz YeER} GA, A7 BEd webd A= o

2 498 W RE ¥ FE 9 Ao FYuch

A EALZHEEZ kinetin cytokininF2] dFo= F

2 A B TR QS nx= Aoz AHA 9o
Lk, o] felle 2R el Ag B4, A=iestelAl

9 T2 Wolo| = FFE M= AR BIEHAT
(Miller, 1956; Wittwer and Dedolph, 1963). 53] kinetin*]
27t FApe] ol & S wX = AoR BRI 9]
=dl(Miller, 1956; Olszewski et al., 2002), & A& A}
o M M FUNEF FA kinetinX 2l FA] Wol&-2
ARl AR ZALE R =, ol ofvt: A YRIE
Aol A F 3 £ Aol kinetino] ZH&S
o frd 2342 A

Ethephone ethylene©. 2 W3t=o] Adxd a35 1}
= AAZEELE d8A ethylene% ez}
7 FodAtet ol ARE vl wedt FRE 7 AL
U HA 2 &) thaFgh Aed vk (e A4, 94,
93}, stold A, FAFH FE 2 B 5)S fEske Al
o2 4#A Qdth. 53] Whitehead and Nelson (1992) X
o] WEW ethylene B-F, 5, EAnkE| ¢} 22 A&
T FAPoLE FXIAIITL s, olH e dd
ethyleneo] FAFHC Foste TAFH =29 &
g AAAA FHENE fEsty] witoltil Bils
o}, Z2lY Edwards and Miller (1972)2] H 2o u}
ethylene2 Q.3]2] ©F2F31H|(Onoclea sensibilis) & A}
S fFEdle AoEE HIEIAL 9], ethylened] 2|3t 2
=9 Fahdole AeFol wEt 247] vE AeA vhes
STl A oz ZJQU% B 03];}0]]/\‘1“‘ /\10]:‘_]
Z}oll 1.0mM ©]%+2] ethephon *2]7} £} o}
ghe Zo 2 ZAR AT

MRS S| Wolse AEAEXEEZE SAA Y
A 7HE A= A= SAS] 7Y FE AEe AEA
Yol A pathogen-related (PR) TH& AJgH Aol Fofste] 2]
ol B A S fr=Eshe Aolztal sH=H(Kim et al,

Qhéml

Rl
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2009), ©]9]o = ethylene T Fe] =4 2 A EFTEE
jasmonic acid JA) A/ 2H] HAoshk= Zo= delA
S TH(Klessig et al., 2000; Lee et al, 1995; Xie et al.,
2007). £3] Xie et al. (2007) R32o] w2 HEloA F
1}94 wobs vlolA AGHE GATH BREW 75
28l a-amylase®] A4S EFXIATIAl Hof FAbdolLE
Tuom] =y, 2ElEAbel] SAS A sl =W, uijolA
GA AgAlo] AA|Eo] AZEHo g Za} wolr} A5 =
Aoz RusPTh Ed ABETZE SA 7o 93 =
Zpdrol AR PAFS ABA g0 2 Q8 =210 FHFE
ol et AWAEES AU S AeE FAIAL L
o, 283 2A= 2] FA W SASH ABA A2l a-

amylase®] &8 ZH3s= HVWRKY3S 3] W& o]

=5 W, GA X dlX= HvWRKY38 34 24
o] A= dFe FolA AHE F Ak Aok T2 B
IE B 2 AYoA SA AP mE AYNEd F
Apdolgo] HAad g SA Ao osiA AFHEE F
ZF W GA 9] A 2 g-amylase B4 -0l #ojs)
= 5ol fxte] wdo| dES vA f=E AdHeta
At2EH, Ho §E3 A3E &3] fEiieE AES
. e

28 24 9 g-amylase S AL FEe AR
gk F7H A7 X8 2 2ot s

GA;2t SAS| E& X2[of mE MYTSae Lote
AEAddEE Ao mE AGHEY SApdoks
L GA;9} kinetin A g4 A gl vls] A =9
SA®} ethephon ] ]ollA] A &]ol| H]&] ZPHLO}EOl ok
ol AT F AT 9] AHE RO E MY
8 FAdolgo] 7MY =& GA9F HolES M
SAZ 7H7} 0.5, 1.0, 1.5mM FEE &3 x2A] A2
S8 TA ool rR= 03%011 tisiA AES %13
th Ad A A EYGREEE SAS GAYl RE E£F
A zgol|A Fabdolgo] A gl Hls| AR 3] Yol
= Ao ® A AtKTable 2). 53] 1.0, 1.5 mM2] SA%t
0.5, 1.0, 1.5 mM9] GA; EFA M= 1.0mM2] SAZ}
0.5 mMA GA; A E AYe BE AFlA T2t
7} dolalA] ke Ao R AT g AGHIER F
27F 2F 1.1~11.1% 7Hg #olgt 0.5 mM<] SA®} 0.5, 1.0,
1.5mM¢] GA; £ F% 0.5, 1.0, 1.5mMe] SA &=
Aol Blal] FRpdolgo] AA HRolAl= AR XA}
%A TH(Table 1, 2).
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Table 2. Effect of plant growth regulators on seed germination rate of dandelion.

GA; Concentration
SA Concentration
Control 0.5 mM 1.0 mM 1.5 mM
Germination rate (%)
0.5 mM 1.1+1.1aB 11.1+1.9aB 8.9+1.1aB
1.0 mM 53782 42A 1.1£1.1aB 0bB 0bB
1.5 mM 0aB 0bB 0bB

In the column, values with different small letters indicate significant difference among each treatment (P < 0.05), while in row, the values with
different capital letter indicate significant difference (P < 0.05) among treatments. All the treatments were repeated five replications.
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Fig. 2. Effect of ethanol application on seed germination of
dandelion.

A Ath(Xie et al.,, 2007). °l& F ﬂ%*@%Piﬁ%z‘%
Sl AsllS 45 SA @EAlE G U 5
Aol A gl & 5 UAL, SA ﬂﬂl =7t
oA Wolgo] wi-¢ WY FolHA] edshrh B H
9] gj:rLg_—,q_oﬂ}q HyE }\1 EAAZHEZ SA x]—_Q_oﬂ 9]
gk FApo} 91*%1]‘5‘4“01 GA A= sl Fzte= 244

£ B Ao E g & 4 glen, o] GAS SA
AT FAPEoLE 4AE] RS et Ade

1’4—% ATA E1E = gl th(Rajjou et al., 2006; Xie
., 2007). o1& ovl= AN FRIEY FAA GAsF SA
i_Lﬂﬂ 1}4 oA T2 FHS FET T U=

Eold YA 22 FHS 4%

ko] yehd 232 4

B, ole] @ F7b4Ql Ade] Wasitiy
g0 99 Ane o 3
Hgstol FApuol A B
ST ggo| 15Y Aow Azter.

Ethanol X2[0]| 2 MRS e LolE

azh /\Ttﬂoﬂ AHEE /\(])J AZAERA Z= A=

TE=E %OH h:x] O}

= AEE AYIL Ao A ethanoloﬂ SAE =9l ke
SHTE 34 st Aol AR, 24 SAA 2
N MEFUEH FARLoHE0] 7”\%% glg = AU
o} wpEbA] 91 Ayt SATE Z3lS Feisky] sl
ethanolE 1, 10, 100, 1000 ppm T=Z g3 3 &Y
3 A9 At QA cthanolA A Fpe]

()]

ol= A EZA A A} ol Al F 3~4Y
Atole]] WrolE Al#bshs Ao ® A QA TH(Fig. 2).
Ethanol#] 2]o] w2 M gTIEd] FAPTolE-2 Table 33
Zt}. Ethanol 1ppm A A= A G EYFTALOLE0]
S1.1%%2 ZAFEo] BAalel 2 2oz} Qe Aow 2A}
Ak 9HH 10 ppm3 100 ppme] ethanol*] 2]l A= Z+
7t 65.6%9k 63.6%°] EoleS YEhfo] FA R
111%~13.4% 7} EApto}go] Z7h5)E A02 2A}s)
ATk 2 1000 ppme] ethanol X &M & 17.8%2] &
ol-&& e o] FA B HTE 34.4% Holgo] HAaE A
o2 zAlEo] IFE] ethanol A2l MYUED FAF
o] WolsS AT F S AR FHETH(Table 3).
2 AoM AREE AEAEXEEE SA AYE Sla)

AHE-E ethanol®] FEE 1~10 ppm 01317 wiEol] SA

Table 3. Effect of ethanol on final seed germination rate of dandelion.

Ethanol concentration

Control 1 ppm 10 ppm 100 ppm 1000 ppm
Germination rate (%)

52.242.61b 51.142.22b 65.6+1.11a 63.3+1.92a 17.8+1.11c

Values with different letters show significant difference at P < 0.05. All the treatments were repeated five replications.
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2 Fx 9 A EAFZHEE A [gibberellins (GA;); kinetin;
salicylic acid (SA); ethephon)] *2]7} A YUNE# FA
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