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Abstract This study was carried out to indentify effective
germination pretreatments for the mass propagation of
Lychnis wilfordli Seeds were treated with cold stratification
(O, 4, 8, 12, and 16 weeks at 5°C), GAg (0, 500, and 1000
mg-L"), and priming treatment (0.1 M and 0.2 M with
NHNO;, KoHPO,, KCI, and KNO;), All seeds were germinated
at 25°C and 12 h photoperiod (40 gmol-m?-s™). GAs
treatment was also carried out in greenhouse, The highest
final germination percentage (FGP) was 20.4% in 8-week-cold
stratified seeds, whereas cold stratification for over 12 weeks
decreased FGP of L. wilfordlii Seeds treated with O, 500,
and 1000 mg-L™" GAs showed germination percentages of
3.3, 440, and 62.0% at 25°C in a growth chamber, and
53, 16,7, and 42% under greenhouse conditions, respectively,
As the GAs concentration increased, FGP increased,
Furthermore, L, wilfordii seeds showed the highest FGP
(54.7%) when primed with 0.2 M KNO;, but, MGT did not
show any significant difference among treatments, Therefore
we recommend soaking the seeds in 1000 mg-L™" GAs or
0.2 M-KNO; priming for 24 h as a proper treatment for
effective seed germination in L, wilfordli
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AZ(Lychnis kiusiana Makino), AR EAZE L, wilfordi (Regel)
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(Lee et al. 2012; NIBR 2018).
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GA Aeld F2= i W dolgo] 30% wRte g 44
0]80 ZE thh e Holth(Bae and Yoon 2015; Chen et
al, 2000),

e FA; A A
o] A7 == AAIARI %E“ioﬂfﬂ 7V Bol ol &Ee
AR|EAZ| &dh= Lychniss 2eE
Baskin(2014)e]  2Ja] 42|+
PD)£ 7HAAL Qlkar Blsislt). PD= 2t Aellx] 7 &gt

FH 88 (Baskin and Baskin 2004) 2.2, FH o] zlo]d] wie}t
F VAR EFskaL
AH(Nikolaeva 1977). AH]EAEE] FA= non-deep PD
Fog HEATHRyu et al. 2017). Non-deep PDE A58
2], GAsAE] T2l A AR FHE elufete] ol £x
o] 7}Vs3FcHBaskin and Baskin, 2004; Lee et al, 2015). A%
A2 A} wol A0 E Bae et al.(2014)2 25°CollA GAs
100mg-L'7} 37He MS vjA 2 7T A1E ASFslSIaL, Ryu
et al.(2017)2 GA; 1000mg-L'%} 65 o] de] A5 A2l
At ek 232 ZIHAE S sdE Vs
o] a7EM, AH5d Al AT 7IRte] g FHolopt g
o} g ookt Aot E Sl A4l FAF |
A& flerleE M= T4 dAE] 71 A Alert Fasiet

A Zeto(seed priming) Ael= FAF U] thegt
A, 328 ¥ 5 dol A s Az R
A FHS Elglete] WolgS I 4 dtk(Paparella et
al, 2015). S8 d FH S 21 J= Svve|(Cicuta
TA= Zefo|y AelE st Al elTtel Hs) ok
60%7HA] Hol8-g S7FAZ 2 ™(Cho et al. 2018), Zg}o]r
Ae)d WinF T Befd 25 2o E e ol
< YERATHKIm et al. 2010).
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< vl Mg om Fg A ol FAh= S45 F FA
A AsEACE Az 7F dolgT FatdolUdE vjastg o,
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1 o

Hi ol Ad4~(MGT, mean germination time)& Tha-}t
=

Hom AbEskelrt

Z(ti x gi)

MGT = Z(gD)

9 AN, e Woldds FIegsk
gie 7t Weele] Hold wolgle] 42
Roberts 1981).

71ZHD)E ofnlshH,
F2 9u)dtHElis and

SAXzE]
4y Asse
NC, USA)E o]-&3}e] ANOVA(analysis of variance) 2 Tukey

SAS version 9,2(SAS Institute Inc., Cary,

o g o2 5% Frolseelt 2 Al 1] s e
3}ct. 2 Z = SigmaPlot version 10,0(SPSS Inc,, Chicago,
IL, USA)S o]-83I3itt.

T2k PD 2 T2 AFH Aol o8 Fre] et
wo] wolalA HtkGeneve 2003). AL5d HAolA ol
o] Tefsl= GA AgHAlo] EA3tE7] wlEo]tH(Yamauchi et
al. 2004), AM)FAZE FA= AFH/ 0, 4, 8, 12, 165 A&
olx Zkzt 1.3, 12,7, 20.4, 8.9, 1.8% olaldet. AeL5a
] 8Fo|A Wolgo] 7Pt E9ko™ 1257 o]F o= 23]y
Wol-go] FA8HA 748k kFig. 1). Ryu et al.(2017)¢] 2
FpollM] 35 o] AgH Aol sl oF 80%7kA] otk

A} vlashd 2 ATtoa] A 25E A ofgh AHlEAEE
TApe] o} o FIt Bs] w2 AR Ytk T4
= TRFgE Sz o) ol 3RS W=t JiHEE
(Liriope spicata) EAF2] 739, 10~12871A] Q=3+ A=
11.5~93.2% W2 thekslA| vholal At (Lee et al. 2006). H
MeH TR 7 A F A i i o) S
oM FAF ool oF 30% mRtoll ot 1170 o A%
Al dolg-2 70% o3 S7FFITHKim et al. 2010), ¥ al

oM AuEAEE FAE 1089 A3t #2500l A%

5 25°CollA] "olAIF O}, Ryu et al. (2017)9] Oﬂ%low}% 8
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Fig. 1. Cumulative germination of Lychris wilfordi seeds as
influenced by cold stratification, Error bars represent means + SE.
(n = 3). Values designated by different small letters are significantly
different at p < 0.05 (Duncan’s multiple range test).
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3 e Sd 9s) wolr} 2AEtHBaskin and Baskin
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ZItHKim et al, 2016), & AFrollA AMEALE A= A4
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Fig. 2. Final germination percentage (FGP) and mean germination time (MGT) of Lychnis wilfordli seeds as influenced by GAgs treatment
at 25°C (A) or under greenhouse conditions (B) for 20 days, Error bars represent means + SE, (n = 3). Values designated by different
small letters (for FGP) and capital letters (for MTG) are significantly different at p < 0.05 (Duncan’s multiple range test),

oA ol ARE T GAs AElE g Al EAlEE FA}
= A AR Ao} v)s=gh ks BItkFig. 2B). Ay A
3 At} v|uste] Wolgo] tha TRASIAN, FA 2], GAs
0, 500, 1000mg-L" A g]7rellA Zk2t 2.2, 5.3, 16,7, 42% o}
3hoith. Firdold= FAg], GA; 0, 500, 1000mg L' A2
TollAl 247} 11,5, 11,5, 9.9, 10,442 YR}, vd22 3
BAME GAs 57} S7VErE AlNlEAEY] $4F wolg2
S7HEA

BAAR] FAF HAS sixle oheket Szl Fatat
Al olgo] fAEoof gt} whbA] Au|EAE FARE A
258 AeEtt GA; A7t FAF AAe] o R oS ot
A olzkal Azt

ool Ak wokdoln BT Mol 2712 o) e
Aol 0|85k thite B4 22 Fw obiaE Aol
I o]g HYE szt JtkPaparella et al, 2015), &3}
Q) ejol He] ZAe TAul vhar) A 28 =ToF
[Astilbe koreana (Kom,) Nakail £2Fe] 749 Fx2j7<} v)at
slo] KCl-Zelo|H Azl wols 238]7] Ao, KNOs
zZglolw] AHzle oF 37% S7HAFAHHJang et al, 2016), ¥HH,
Nigella sativa A<= NaCl-Zg}lo]™] *2]7} KNO;¢} CaCl,-XE
ghol Ag|Ett wWolel x7] AFel ©e Aot
(Gholami et al. 2015). ARIEAZE $AF ol P& A% =z}
ol xg] 271& Aksl7] $18l] NHNO;, K;HPO;, KCl, KNOy
<= 72 0.1M% 0.2M s=8 A2ttt 2 A3, FAjeT

Table 1, Final germination percentage (FGP) and mean germination time (MGT) of Lychnis wilfordli seeds as affected by different priming

treatments,
Chemicals Concentrations (M) FGP MGT (days)
Control - 120 ¢’ 410 a
0.0 413 ab 410 a
NH:NOs 0.1 480 ab 400 a
02 460 ab 400 a
KoHPO,4 0.1 400 ab 400 a
0.2 32,0 bc 400 a
KCl 0.1 347 ab 413 a
0.2 430 ab 400 a
KNO; 0.1 373 ab 413 a
02 547 a 400 a

“The hyphen (-) indicated that no information was available for this field.
"The different letters are significantly different (o < 0.05) using Tukey's studentized range test (n = 3)
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(12.0%)°l] ®J3H 0.2M KNO; 2Zeto|n) Ael7} sS4 7%= 71 =
2 Wolg-S VeIt Table 1), Hatold4== oF 4042 A
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3= ABAS} GA A9 &S Fufal 3t Duermeyer et al,
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A7 e Aem B89 S Aoe drEt
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