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Abstract: This study was conducted to find basic information for the research of morphological dormancy in seeds of two genera
(Heloniopsis and Thalictrum) native to Korea. Seeds of Heloniopsis koreana, Heloniopsis tubiflora, Thalictrum rochenbrunianum,
Thalictrum uchiyamai, and Thalictrum coreanum were collected, and embryo morphology and seed germination were investigated.
All seeds of five species had underdeveloped embryos which occupied about 10-20% of the full seed length at maturity. The
seeds of H. koreana and H. tubiflora had rudimentary embryos. The seeds of T. rochenbrunianum, T. uchiyamai, and T. coreanum
had intermediate type between rudimentary and linear embryo. The small embryos of all seeds of five species grew to a critical
length before radicles emerge from the seeds. At 30 days after sowing, the seeds of H. koreana and H. tubiflora germinated
to 22.7% and 40.7%, respectively. On the other hand, the seeds of T. rochenbrunianum, T. uchiyamai, and T. coreanum germinated
to 12.5%, 3.3%, and 0%, respectively. If embryo growth and germination in seeds are completed in approximately 30 days,
the seed are said to have morphological dormancy (MD). However, if the seeds require > 30 days for germination, they are
considered to have morphophysiological dormancy (MPD). Thus, the seeds of H. koreana and H. tubiflora had about 78% and
60% MPD, respectively. On the other hand, the seeds of T. rochenbrunianum, T. uchiyamai, amd T. coreanum had about 87%,
96%, and 100% MPD, respectively. There was a different level of dormancy (MD and MPD) within the same seed population
examined. Therefore, germination of the seeds was delayed due to the underdeveloped embryos. This result could contribute
to determine morphological seed dormancy and germination mechanism in seeds of the Korean Peninsula.
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L9 E50] 309 ool o] = BeE
(morphological dormancy, MD)©]2} gtth(Baskin and Baskin,
1998; Walk et al., 1999). 121} 8o} A&} SLo] &Y
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AR A Heloniopsis@} Thalicrum<s 2553 tAFC 2
AR, SA7E P oz vsA], 4, vhof nlsu) A
ehH oj ek FEQIA], AA, Fefd FH E= e A
FH F od FH R3S Hol=AlE 2ASH, 5 ol
g TAFHO - ey A 9l 712 E Alwst
14 skt

gL

xH 2 l:l]'l‘ﬂ:l']

o
EX *ME

wigtate] A Ajul, ulihzlolapuzie] FHelche, 45
Heleke] 9 dAageltke] $aH A71E Solan) Thej
=HollA Z42F 2012 5 204, 94 20¢, 94 30, 9
19910] AE3hect. %A Au} BAl HepRE Bt
SIAIF B4 FAROIA 20124 69 1820] AEBiech
AET A B A2 A o] Hol A74(25-30°C,
20-30pmol s -m)E 7FA2} 7-15% AE Ax, TLHTAL
Az & 5°C cold-lab chamber(DS-91, Dasol Scientific Co.,
Hwaseong, Korea)ol| A& ol AM-E wj7b4] Az Hstal
tf. Betd FAE Aol ST TS AAlste] A
Aol ARg-sFAT

X2l - 212

34EH :ll_}il-

o =
AEe FAEL Bukm APAR FHAL} GRS F



312 Kor. J. Hort. Sci. Technol. 32(3), June 2014

AT A oF BE Fol FATF FAE vow Aot
3| 53 ] 4 (KSZ-1B, Samwon Scientific Co., Ltd., Seoul,
Korea) 2 U5 HejE Baelqc) oz A2 Fa42
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China)2 o]-§3] 60-20081-8 2 57} U322 ool %
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(DS-13MCLP, Dasol Scientific Co., Ltd., Hwaseong, Korea)
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el o] 2|3 fj(torpedo-shaped embryo)S 714 Ao g 2t
ghich mleolAulzte] A & mE ujued v
S, wpe] ulol ujs) o7k 71 HehE WelT oj=w vl
FejE wolth Wksh BA5e) Wi Hago] tral
Aoz d#A =d(Martin, 1946), FHite SAF 2y 2o}
T2 o HlE ZHAAL Qlof, B ¢ = o9 Fo=
=]} vy opAu| i FAES g vl by
W Ao ® HAEQl=T|(Martin, 1946), 2 A9
otte] Al F& mIEdH Ao FFHE T

>

it

32 off i gl 4n

S

3 QoAb FAe] Zol, vl 9 o] Zolg xAl}
AtKTable 1). E3F 22 Folejete FA] =717} thefst
I ufe] Aol zpol7h QU7] wiizoll, FAHe] Aojof tht
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ol ESE AT A vIAA]. viylobAu] ko] 579
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Seed morphology
Family Scientific name Flowers
(Korean name) Outside Longitudinal Underdeveloped
appearance sections embryos
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Fig. 1. Morphology of flowers and seeds in two genera (Heloniopsis and Thalictrum) native to Korea. emb, embryo; end, endosperm;

per, pericarp.
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Table 1. Seed length and width, embryo length, and the ratio of embryo to seed length (E:S ratio) in seeds of five species
of two genera (Heloniopsis and Thalictrum) native to Korea. Embryo and seed lengths were measured using a dissecting

microscope fitted with an ocular micrometer.

Mean initial value after seed collection

Mean value just before radicle
emerges from seeds

Species

Seed length” Embryo length ES ratio’ Embryo length E:S ratio
(mm) (mm) (mm)
Liliaceae
H. koreana 5.51 + 0.15 0.12 + 0.01 0.09 + 0.01 - -
H. tubiflora 490 = 0.16 0.16 = 0.00 0.11 = 0.01 - -
Ranunculaceae
T. rochenbrunianum 542 + 0.19 0.50 = 0.02 0.21 £+ 0.01 1.85 £ 0.11 0.71 = 0.04
T. uchiyamai 3.49 + 0.15 0.34 + 0.02 0.14 + 0.01 2.04 + 0.15 0.74 + 0.05
T. coreanum 3.51 + 0.07 0.48 + 0.03 0.19 = 0.01 1.81 = 0.04 0.64 + 0.01

“Seed length was measured with pericarp in three Thalictrum species and with caudal appendage in two Heloniopsis species.
YPericarp in seeds of three Thalictrum species and caudal appendage in seeds of two Heloniopsis species were not included

for calculating E:S ratio.
*Mean * standard error (n = 10).
“No data.

# jErh(Walk et al., 1999).

g § 85 Fete] Wolg2 At 5% holl St
ZtolE B ThFig. 2). AUX|uf F F-2 2571A] WolstA|
i 3R e Holsr] Al2FeFaL(Fig. 2A), o]o] 45
R V2 22.7%, 40.7%, 8FA1= Z¥Z} 49.4%, 60.7% WHrola}
Ak Beoha] Al T2 x|t =t Rt = 234
FE] Holrh ARFE|QIAL, 4557 12.5%, 857 45.4% Hotst
TtHFig. 2B). A5G olt}e|= 4415 E Lolsialal, 85
A 21.9% Hopstoitt. AdFoltte|= 7712 HolslA|
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Baskin and Baskin(2004)9] E-FA| Aol w21, u]/d<; vl
£ 7l AL A FUMD) B FEid g d F
H(MPD)& Eol=d|, oftd FHletat 22l glo] 30 W
of uje} Al oy} o] fojR= {3S FE|A FHolzt
8l A5, 125w B SAYE djokgt w7k A
skl Wotel= §3S FEi el FrHat el wote]
Al glo] B om 2hg3ict sto] Fejye]d FHolzt
3}% tHBaskin and Baskin, 1998, 2004; Walk et al., 1999).
upepA] wjgul FAL] wokAh g Y47t oF 30 oY A
<, P FHoR Tt

2 Ao A AYR|atel 24| X vk v)/id<s viE 7t
23 QYA 30 ol 22k 22.7%, 40.7%7} Hrolstel 7]
ujLol|(Fig. 2A), ZF EA12] oF 22%, 40% H=7} Fefz] &

o gahElolth webd = Fo) vojal of 78%, 60%
A Feged Frew BuEglt. 9B A%
Heloniopsis orientalis®] 745~ 304 Ujof] 71¢] tji &S &£
A7} drolstgicial H 1=t Copete et al., 2011; Takahashi,
1984). Wb APEA|e] B3 A2l 2jel 9)Alo) weby
wAge] Zole Aolrk LS BRIT 4 AT,
Selctel, AFEoint) 9 Aggeltelo] F4 30
d B 2 12.5%, 3.3% 2L 0%7} Wrolstel 7] wj&oll(Fig.
2B), FAFe] oF 87%, 96% 2 100%7} Feldel A FrEge
o % Itk wkebA] Bl ) wolxiele] 3 WA Aglo]
o, F7H20 Ae]E acle g sl Wolrk tha A Ax=
Ao welth Eg @ % YolHE e frs Fe
27 g BA0] By, ol AR Holx EAjt
Fvle] 7ol Yelelo] HuTt Ao] FOIAE Wols:
Q52 Yejsr) 91e) Hgat At o 4 YrkAdams
et al., 2005; Baskin and Baskin, 2004). Lee et al.(2012)2
ghikol] AAshe o) Fof vlvelobafula, % o) wgt
afe] 2ARHY £50| Tt BE PeF L Fepely
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Au)2}+o] Helleborus niger(Niimi et al., 2006), Aconitum
lycoctonum L.(Vandelook et al., 2009), S8&I}9] Trillium
camschatcense(Kondo et al., 2011), Erythronium albidum
(Baskin and Baskin, 1985) SoA = Fejy2| & FHo] H
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Fig. 2. Percent germination in seeds of five species of two
genera (A, Heloniopsis and B, Thalictrum) native to Korea.
Seeds of each species were germinated under 25/15°C and
12 h photoperiod condition. Dotted line indicates 30 days
after incubation.
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T4 Azt oA E B A AEEL
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GA(gibberellic acid) & $<x(after-ripening) #|2] 5 =35}
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k. wglA B d3t= 2 7] AR AR Helopniopsis,
Thalictrum<: X1 E2] Je& 2XFH A+E 3t 7|22}

2 Apelaa sHeich Wakahe] Aujulel 47
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sk Pepaed e mola 2Roe), AEgeld
g 9 dAQdHolrtals zkzk oF 87%, 96% L 100%7} S Ef
A FUE Btk & & e E Fed Fua gy
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