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ABSTRACT : This study was investigated seed germination of Rheum undulatum L. depends on storage temperature (-20, 5
C and room temperature), germination temperature (5, 15, 25 and 40 C) and a soaking treatment (no soaking, 2 days and 4
days). There was not much difference from the germination rate of R. undulatum L. in storage temperature conditions for 8
weeks. The highest of germination rate occurred over 80 percentage at 25 C. When R. undulatum L. was soaked with tap
water for four days, the average values of germination velocity and germination day were represented of 1.7 ea/day and
1.68 days. These results may help our understanding of variations in germination characteristics for R. undulatum L. seeds

treated under various germination conditions.
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S (KR SR S8 S SR0% SRR
(thEteld) oA AANS (Rheum palmatum L.), BLEHE
(R tanguticum M. et B.), F&N3 (R officinale B.), F<-Z
(R coreanum N.)2| ¥2] E712 Holslar dom (Moon et
al., 2009), 45< %—'%741 ERCREIAL sk o g o] Z+
R 2L IR S H= palmata A @)l &3 (Kim et al.,
2004). ETI3HA| (iﬁ SRR TN FERE, R undulatum.
Ly (HigrerdeldekdehAad) o ¥e=2 &4 At
I g Hske] ARESEER SIRler (Kim er al., 2006;
Moon et al, 2009), 31o] ZER|A] oL AAA (K)o =

H]w2 o] xS} = rhapotica % Oﬂ 238t} (Kim ef
al., 2004), ST AEAY Ul Ya dest

o= ¥t oz, 2~=ul vigAQl rhaponticin 5 AdE40]
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tEe2 F3A g SAjsteia AR HTE (Ko er
al, 2004; Kim et al, 2006). F=3F B 7|92 83} Le]AYo]
(Rumex crispus L)} 22 §AF A EFo] SR
(Park et al, 2010; Yoo et al, 2012), TUE+= STkl o
BES SAIE CEER, Rumex japonicus HOUTT) &2 74
HBZ (Huh ef al, 2012), 2F&O0 2 ALHE FU3e] 98
FAAEE Qg Wk FAAAA 288kt (Kim e dl,

2006; Yoo et al, 2012).
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A - &l - g2 - Olf2 - A3l -

gystazt st dFE°l FREIL UTH (Bewley and
Black, 1982; Dennis, 1995; Kang et al., 2004).
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Table 1. The germination rate of Rheum undulatum L. seeds to
different germination conditions.
Germination Rate (%)
I I 11
-20 5 RT
0 0.0 £ 0.0 0.0 £ 0.0 0.0 £ 0.0
5 2 0.0 = 0.0 0.0 = 0.0 0.0 = 0.0
4 433 £ 02 200 £ 0.2 633 £ 04*
0 525+ 19 642 * 33 633 £ 22
15 2 755+ 16 780 £ 1.2 733 + 038
4 780 £ 04 780 £ 02 767 £ 09
0 76.7 £ 02 833+ 04 733 %12
25 2 833+ 02 843+ 12 967 % 1.6
4 855+t 15 733+ 14 833 % 24
0 300 £ 1.2 433+ 1.2 300 % 36
40 2 600+ 19 733 £ 09 667 £ 22
4 633 + 13 633+ 08 46.7 £ 0.8

I : Germination temperature( C), II: Day of soaking treatment (d),
III: Storage temperature(C).

*Mean germination rate as mean

independent experiments.

+ SD. of data obtained from five

Fig. 2. Germination pictures of Rheum undulatum L. at different storage temperature in germination temperature 25 C. Storage
life is for a couple of months. Storage temperature is (A) -20C, (B) 5C, and (C) Room temperature.
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ol 2AMoA 7P FEligh xfolE Btk 232719
2 HAe] Wolens AR A3, Fujde] Wolgd 25T
oA 80% olFoE =2 Wols-S KL (Table 1, Fig. 2),
15C wolem Z7AAE 25T A 2] WolgRTH= tha v
S FIE HIAR HFE 70% ool woleS yelt
(Table 1). Lol 5CoME T wolr} Ex] glo} 714
wo wolgS Yellon, 40C welex ZANME Hd
50%°] & Wols-S YERIT (Table 1). Yoo 5 (2012)°]
A7e ol Azt 25CoA AANE (Rheum palmatum
L.)¢] Wolgo] w5 vt o}, WolEEw el FA4 51

WS A s ¥ A7 A3k, SUPe] doles
W Wolug 9 obgol TSI R HA Wolew

2 A Ao 25Tk AR Hh

A Aol w2 dolge A A57} soEE ol
o] F7kle AAE EIT F AomH, 53] 5Ce} 15C &
oAM= AR Adglo]l JAALFTE ST
up} HAA O R Wolgo] Frlehs Ag RISkt v
25T} 40C ol E Az wet 2d XA
ZAlol| Wolgo] 71 Eokom 49 HAA2A| Lolgo] th
A AaERs AES e (Table 1). 238 oz AA) @
ol A 7lA HAAEE A %S R FIAH
YA Wolgo] F7khs Aol FElskl el o= Fu)
o dobr] FAe] A el Eesial AlsEh 1
¥ 37 o] AXHEA] FHRolgo] 274 FHM s

120
100

80 -

of
F{F

2 gRlsislon, JAATA 27] FAdeokE

(Fig. 3). TAPLolA 7 S5 7P AdH
AlolH, 47 29190 HA| 2k} AJ7ke] RS wl$-
2831t} (Choi er al., 2007). AABN 5 B23w)9)
ATAANZE BH, 417Rs2t 20-30CollA 10 ppm o)AFe] &5
FaolaA HABAS 749 oF 98.5%°] HWolES B
Rom, A 194 FRA] FART Wolgo] oF 4% A
vebgon, 34URE = izl vl A2t oF 7% 2
olgo] Z7lshs o= YERITH (Park et al., 2008).
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o}l&-S HolFt} (Chang and Lee, 2007). A%
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Fig. 4. Mean germination time of Rheum undulatum L. at different germination conditions (storage temperature (right), day of
soaking treatment(d) and germination temperature(bottom)).
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Table 2. Mean germination velocity of Rheum undulatum L. at
different germination conditions.

Mean Germination Velocity

Treatments (No./day)

-20 1.1 £ 2.2%

I 5 1.1 £ 21
Room temp. 1.1 £ 2.1

0 0.7 £ 1.1

I 2 09 £ 1.5
4 1.7 £ 3.8

5 0.1 £ 0.1

15 08 £ 1.3

m 25 1.1 £ 2.1
40 0.5 £ 09

I : Storage temperature( C), TI: Day of soaking treatment(d), III
: Germination temperature(C).
*Mean germination velocity as mean £ SD. of data obtained from
five independent experiments.

wsron, wol2 27191 59 40TelA ZH2h 0.17H, 0.57H &
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7H1dg VR oldE vepdlen, Bisgt Sredde vEbl

a4 Sk mE

o} 49 Zot =2 AXA A AR HE
A= ‘l" 6‘]'7‘" ‘_—QJ_O]B_} T

o} vl o]ife] Wol&wrl Wz AL

AT} (Table 2). Choi 2} Seo (2009)y= HA|AZA] 717k
wreh Wolgo] Hxp FTksitF ARAA] wolg-S THaAZ
ol oz} wols X AATE AHE BoFSeh ek
ol FAATA] FAEFEY BA YERGeH, vhde

235}

gl

@ﬂ%‘ﬂf% 208 AYE AQ)etrE BF AT K1} wo}
SE7F 23T (p<0.01). ToltdAF A LolEmgl A}

f& AdE BoloH, IAAA BF vl YeEaL < 30



o
&

=0

v A

o Al 7 XS BT} (Choi and Seo, 2009).

2A) 2

H ATE TS 3 AKHE 1 PI008567032012)
o] ArH] Aol oJeir FEYoH, FAE AlTEFA A
A= FH71Ede] A=Y

LITERATURE CITED

Bewley JD and Black M. (1982). Seed:Physiology of
development and germination(2nd eds). Plenum Press. New
York City. New York, USA. p.60-198.

Chang YD and Lee CH. (2007). Effect of storage duration,
temperature and priming treatment on seed germination of
Polygonatum odoratum var. pluriflorum. Korean Journal of
Plant Resources. 20:481-489.

Choi CH and Seo BS. (2009). Effect of soaking and prechilling
treatment on seed germination of Phellodendron amurense
Rupr. Korean Journal of Plant Resources. 22:111-115.

Choi CH, Cho KJ and Tak WS. (2007). Effect of immersion
temperatures and times on moisture absorption and germination
of Cryptomeria japomica seeds. Korean Journal of Plant
Resources. 20:398-403.

Dennis JF. (1995). Dormancy: Manifestations and Causes. /n M.
Pessarakli (ed.). Handbook of plant and crop physiology. CRC
Press. New York City. New York, USA. p.437-459.

Huh JY, Cho HJ, Park KJ and Park SD. (2012). Anti-
inflammatory effect of Rumex japonicus HouTT. in RAW 264.7
cells. Korean Journal of Herbology. 27:99-107.

Jeon SH, Son D, Ryu YS, Kim SH, Chung JI, Kim MC and
Shim SI. (2010). Effect of presowing seed treatments on
germination and seedling emergence in Taraxacum platycarpum.
Korean Journal of Medicinal Crop Science. 18:9-14.

Kang JH and Yoon SY. (2003). A proposed model for presowing

397

seed treatments to promote germination and seedling emergence.
Korean Journal of Medicinal Crop Science. 11:321-328.

Kang JH, Yoon SY and Jeon SH. (2004). Analysis on
practicality of seed treatments for medicinal plants published in
Korean scientific journals. Korean Journal of Medicinal Crop
Science. 12:328-341.

Kim HH, Park SY, Ahn DK and Park SK. (2004). Vasodilation
effects between the water extract of Rheum palmatum L. and R.
undulatum L. in rat thoracic aorta. Journal of Herbology. 19:99-
105.

Kim SJ, Han SH and Lee YJ. (2006). A study on a
morphological identification of kinds of Rhei Rhizoma. Journal
of Herbology. 21:171-176.

Ko SK, Shin CG, Lee HS, Han ST, Yang BW, Im BO and
Chung SH. (2004). Effect of stilbene derivatives from Rheum
undulatum on carrageenan-induced acute edema in rats. Korean
Journal of Pharmacognosy. 35:171-174.

Li CH, Lim JD, Kim MJ, Heo K and Yu CY. (2003). Dehisced
seed germination and seedling growth affected by chilling
period in Eleutherococcus senticosus Maxim. Korean Journal of
Medicinal Crop Science. 11:347-351.

Moon BC, Lee YM, Chun JM, Lee AY, Yoon T, Cheon MS,
Choo BK and Kim HK. (2009). Development of SCAR
markers for the discrimination of Rhei Radix et Rhizoma and
Rhei undulatai Rhizoma based on the RAPD. Korean Journal
of Herbology. 24:115-120.

Park JY, Yoo CH, Lee IH, Hong SH and Cha JM. (2008).
Effect of broccoli sprouts germination by soaking water
condition. Korean Society for Biotechnology and Bioengineering
Journal. 23:551-553.

Park NI, Lee IY and Park JE. (2010). The germination
characteristics of Rumex spp. seeds. Korean Journal of
Turfgrass Science. 24:31-35.

Yoo JH, Hwang IS, Seong ES, Lee JG, Kim NJ, Kim MJ, Lee
JD, Ham JK, Ahn YS, An TJ and Yu CY. (2012).
Establishing optimal germination for stored Rheum palmatum
L. seeds. Korean Journal of Medicinal Crop Science. 20:85-88.



