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ABSTRACT

Background: The objective of the present study was to investigate the effect of storage conditions on the growth of Saururus chin-
ensis (Lour.) Baill. rootstock.

Methods and Results: Rootstocks of S. chinensis were stored in either soil or vermiculite that had been treated with a control treat-
ment, diluted wood vinegar (50 or 100-fold), DF-100 (50-fold), or 1-naphthylacetamide and at 5C or 15°C . After 8 weeks, the
stored roots were planted in the field, and both plant height and leaf number were observed after transplantation. The greatest number
of leaves (5.60 £ 0.80) was produced by roots that had been stored in soil treated with 100 fold dilution of wood vinegar and at 5°C.
Meanwhile the maximum plant height (6.92 + 0.78 cm) at 30 d after transplanting was observed for rootstocks that had been stored
in soil treated with the 100 fold dilution of wood vinegar and at 15°C , whereas the maximum plant height at 60 d after transplanting
(26.46 £ 0.71cm) was observed for rootstocks that had been stored in soil treated with the 100-fold dilution of wood vinegar and at 5°C.
Therefore, the storage of rootstocks in soil treated with the 100-fold dilution of wood vinegar and at temperatures at or below 5°C was
most effective, and it can be used to prevent the decay of roots during the postharvest management of S. chinensis rootstocks.
Conclusions: The results of the present study indicate that, among the parameters examined, the storage of roots in soil that had
been treated with the 100-foil dilution of wood vinegar is the most effective method for improving the growth of S. chinensis.
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M A 2 Fol F o SIFE 2-379 9, £, B BT A4S
ERN7] wiEe] s xEly H-20) (Lee, 1997). e S
Al % [Saururus  chinensis  (Lour) Baill][+ $5F5& oA QHAFE wIZIFO 7 ALRFH o] kx|, 9 F7],

(Piperales) 2=} (Saururaceae) A2 (Saurwrus)ol| & W] 5& HAERZ o]§3lH, 202 wsle e e=
sk AERA 55 7] Jlom, thaA REoR B¥AY = 5—X}7} B3] 9+-& Zlo] E4oltk (Hahm, 2001). A3
& F2 3= S vl dRo=z d#A ot (Tutupalli A7 el AN, FAESE quercetin, quercitrin,
and Chaubal, 1975). A¥lz9] 232 50-100cm =2 & isoquerc1trm, rutin, tannin 5°] AZ¥Eo] J°™ (Formica
AL MAS my Jog Wi ool 9 Hke AHWFCS  and Regelson, 1995), ©|E A¥ 5 quercetin, quercitrine
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Z= - M2 - FEA

flavonol Al &sh= EZR %, 75, JF, vivkiA] & Hatr] f1gk 712 AR AlFstaar AES AAEiT
o] 7ol a3t e AR U AUt (Leighton et al,
1992). Mz 3 uky

TEE Ak oA 3 HAS QI8 X&) A8t
HHA, seH|E 2 5oF tial 21834<1 f7s e S84 1. 92M=
o] thFEAL Qlof, AEASZX], BN B Wele AEE < AFAEE FHUASAATY JIASAFAA Edte
3 AFg7sS 213 TRl tigk Alo] vdo] Eolx|3 2P % [Saururus chinensis (Lour.) Baill]®] £25 ©]&3}
Ath (Al-Thukair, 2002). 313 f71Edel A== B2 loH, 22 27171 22 FolA 2 sle 391n-E o8
(wood vinegary> HAEAZTE D& 7hste] 7138k 7kAE sHTh A9IEe v Afel7t germ= Zolrt 15cem HA
WZAIA 7171 ¢4 A2 st FE23 AS weth stod o]-§3FATE AGA] ARESE AP R T2 109 el
(Pangnakorn et al, 2009). A3 7Fedt &%= 80-150Co|w, st s2& Eo 7|3 A2 & AGAIHol AME-s)
Exd 39 Ak 24, TR HEit 659 S ATk
7 oA9E5F 2 oME 722 FAHAEEAE XTHA I
(Pangnakom e al, 2009). &3 3183 71 sAA= kst & 2. Algely
A& AAste PAES XS = EM  (effective T F AR ST ARE e FE 208 ] 4
microorganisms)= &o] ARSI = FAloltt (Jeong ef al, M A=, §E 2 S gt A AlHS 8
2011). Aot AL 5Ce 15Ce] o F3319, 8=

i oz 2Ee] AL Aole EY FE, 37, A % Al AFE  [mixture ratio (%) - Zeolite 4, Perlite 7, Vermiculite
AT 5 Eok Egld EAY 93 FLEE=E Aoz deA 6, Cocopeat 68, Peat-moss 14.73, fertilizer 0.201, wetting
ATt Jo et al, 1977). EFTEe] UF BOH AAagol agent 0.064, pH conditioning agent 0.005, Seoul Bio Co.,
Zojzq A Be)e] ok FTE Welska, At v AW B Ltd., Eumseong, Korea]2} WU E&}0]|E [mixture ratio (%)-

g Aol gAE] ZHE A&o] EFNAY (Jo et dl,
1977). A o] A2 Agle] #et Aol 7] A3t &
g AAAY 5 A HFe A 24S YeEpAT
(Nam et al., 2006). B=3F, AP 2e] B4 wE 554 W
slo} faAdE kS vlasle] IEd bz AR )%
tlolElE g3ttt (Kim er al., 2006). XE7FA] 2l %9
A ke F2 AR Hat A=A, A 3, Au) A
=, AFA7], B9, A R AR Wslont o] @
HA AFEo] g1} (Lee er al, 2000, 2001, 2003; Lee,
2001; Kim et al, 1998; Hwang et al, 2002, 2003a, b)
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SiO, 45.1, ALO; 11.5, Fe,0O; 4.88, CaO 1.85, MgO 204,
K>O 4.56, Na,0O 1.36, pH 7.0, Sung Hyun Perlite, Seoul,
Koreal& AME-3151

A% Al AYEde FUE 529 (wood vinegar, DU
Wood Vinegar, DAEYU Co., Ltd., Seoul, Korea)e E3=
slAsted 508 EAds} 1008 NS Az 1 LE AZSE
AL, AHEFAFEE (DF-100, Food Additives Bank Co.,
Ltd., Anseong, Koreays E=Z 3|43} 500 M 1 L &
Azst] ARSI MElTe F 7 AR FAE (
ek Zhb Bz soul, 100 314 A2, AHgEAt
FE5 500 84 ]+ F= (1-naphthylacetamide, Nadeu

Storage condition of Saururus chinensis (Lour.) Baill.
using soil (A) and vermiculite (B). S1; 50 x wood
vinegar, S2; 100 x wood vinegar, S3; 50 x DF-100, $4; 1-
naphthylacetamide, S5; non-treatment, V1; 50 x wood
vinegar, V2; 100 x wood vinegar, V3; 50 x DF-100, V4;
1-naphthylacetamide, V5; non-treatment.
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powder-Rooting  promoter, Agrotech Co., Ltd.,, Seoul,
Korea) #1272 Sl9Th. Z2ols} AEEA5ET Az

T 1508 AR HE ¥ 7] §ES] RS vulES

O|EE AREsle] AAsiglon, FE2 Al S =l A
A F gF2 o] PYAEH FE HAVIEE E3A ASE
NUTH ZE|ZE vk Qlo] FESL vin|Eelo]EE ARE-Slo] 8
F7+ 5T 15T WAL (CA-H17DZ, LG Electronics,

Changwon, Korea)ell ZHz} A7dst & F2e] & ZAFsH
At (Fig. 1).
3. MSZTAL

EAZ 0]2)3 Fofl A& Hre] zlo|E HEAB] 9lEk]
Aol 2A o] ALEANS ZAEINL d4s o Yu|rt
Lemold Hle 2& VAR sto] 430, A=) 2342

Aol HEe] AU E3sdch. B 48e) mE A
PTE 5 WoR AASEI, R YEEARE wAo

o] F 30U 609l AA Pt S AR ol
U2 A SRS B R eIt
4. SAEAM

S A 8]= IBM SPSS Statistics (SPSS v.23, IBM Co.,
Armonk, NY, USA)E ©]£-3}4] Duncan’s Multiple Range
Test (DMRDNZE o3-S ASsIAL, BA4 F8S 5%
FeollA Ak

ol
=

VE
A M=
[Saururus chinensis (Lour.) Baill.]&
il AaL 308§ AR AR 2%, £E T,
& (wood vinegar), DF-100 (AH&FAFE5E), FE
naphthylacetamide) A28 9§52 x}o|E Table 19 LERY
At 5C 2= A7 A wu|EElo|ERTt JER X3 A
AF7F 340107570 2A WuEEEOE AT
B2 G5 UEhislt 88E Hxd
= 100M1= 3jAste] gt Zlo] FEAFAME 560+
0.8071¢F HmEEo|E AHe]Tolx= 440+ 08012 57t
7P B Ao ZAMET (Table 1). A8 602 5 b
2 @] 2ol Table 20 ERARITE 5T 2kellX FE
2 A3t Bl F F47E 1184 £ 0.9VNE 7P B 955
UeRfiSlth 88 x9S 10082 s4ste] A =
M FEAT TN 2040+ 1.0271, HuEEolE AT
oA 1940+ LOVIE A7t 7P B2 Ao® AU
15C 2=2 A A% Adodxe 5C A2 A% Ag4a+4
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Table 1. Number of leaves of Saururus chinensis (Lour.) Baill. by
storage condition after 30 days from transplantation.

Number of leaves (ea)

Soil Vermiculite
5C 15T 5C 15T

420+0.75° 1.20 £ 0.40% 2.80 +0.40%% 1.80 +0.75*

Treatment

Control
50 x Wood
vinegar
100 x Wood
vinegar
50 x DF-100 2.00 £ 0.63%f 2.00 + 0.89% 3.00 + 0.89% 1.20 + 0.408

1-
Naphthylace 0.80 +0.75% 0.80 +0.40% 1.20+0.75% 0.60 £ 0.49
tamide
Average

440 +0.80° 2.00 +0.89% 1.80 + 0.75¢" 2.00 + 0.63%"

5.60+0.80° 3.40 +0.80™ 4.40 +0.80° 2.00 + 0.89%

340£0.75 1.88+£0.68 264+0.72 1.52+063

*Mean £ SD followed by the same letter(s) in each column are not
significantly different based on DMRT test at p < 0.05.

Table 2. Number of leaves of Saururus chinensis (Lour.) Baill. by
storage condition after 60 days from transplantation.

Number of leaves (ea)

Treatment Soil Vermiculite
5T 15C 5C 15C
Control  8.80+075 6.40+0.808" 7.60+1.02% 540 +0.80"*
20 % Wood 12.20 + 0.75°€12.00 + 0.89% 12.80 £ 1.33% 11.20 £ 1.17
vinegar
100 x Wood 2040+ 1.02° 1580+ 1.17° 19.40+1.02* 13.60 +1.02°
vmegar

50 x DF-10011.00+1.41° 1120£1.17° 620£0.75% 11.20+1.17°
1-

Naphthylacet 6.80+0.759" 3.80+0.75 0.60+049% 4.20+1.17
amide
Average 11.84+0.94 9.84+0.96 932+092 9.12+1.07

*Mean * SD followed by the same letter(s) in each column are not
significantly different based on DMRT test at p < 0.05.

1.52+0.6371¢] F A5s BoAFolH AR F Y 433t
FTE UERIAT FE AHlTellA Fx2o 1008 )4 st
A ek 2704 3401080719 FFE e 7P B
= PFE BoFE Aow AR vnEefelEoM =
x4 A2l A ko e o] Wk BoFA] it
SHARE, AR x2S 100812 8]A3te] A2t 3lo] 50u]
A5t A2 AR §f el o B AoE yeth
(Table 2).
AEE o8 2%
5Ce} 15C2 2% A%
A Y FEe AE S
Azl B A

A s s el AaelM=
A2lE shd HwEetel ERTt R
FHE Uehlie 2oz AR
Oe Baelde AR, &



E, AYE, AR 5O A YA AlRS
Y 75T AISES} FEAA B2
et al., 2006). AFFES FET} vj4TL
U] AR AP Aol 2 JEFE T o= AZES
o (Kim et al, 2006). 7Ae] SEE YA E Hu)F
Zo|E oA Wt go] Helo|EHT ] Axgh o=

e 2 ATl §ABIATH (Park and Kim, 1993).

2 AN E FE ol &A] vnETo|E wiFE B}t &
3 7 BHAE 2deEo] o bz AN RS
TANFE AeE AlEEY.

2. Mz Ao W2 A2 MR

5C¢ 15CY AR 25 XFA] =4 o4 304 & Az
o] Zo| 7ol W3lE Table 30 YehSth & F7E
ztolo| A= WulEElo|ERTE FES o]8gt 27lo] 2EA]
Zo] Aol 20 o FE AHE HAFYT Tt &
DF-100, &=2] 5C AF A Ayore, Fxd<
1008] 8] H2]st Ao FJEA T} wulEEe|E A2l
7247} 674+ 047 cm, 3.78 £0.91 cm A 7% A8 AJo] =
2 oz Yyt 22 A 15C A% 2= A2 A
HoX e HEE olgste] Hxd 1008 3]X A e Alg+
7F 6.92+0.78 cm 24 BE ThE A2l H]3)] A& Aol
7P 3A 238 Aoz AR ol Unk thRtel B
al 2u) olde] AEA Aol A a7E Jehd Foz B
ZIt} (Table 3).

eof 72 279 A AEA 604F AEA AL wWsh=
Table 49 YJERNATE AWz A& AT A7} vinE
Zo|E A4 B} o ¢ =58 YeEdith 5T A =
A FEATE] 1008] 3] g Hxd ARA] AE AJ&o]
2646 +0.71 cm 2 YEPGA 78 & AS A4S HAFA
o, o2 g g =R ekt SR 5T A 2
Lo} vmETolE AR 204 100] 3)413F Eol X2
Al 22.06+0.94 cm & HoJFolA] T2 13.04+0.95 cm B
o S 27t e A= Yehth 15C A% 2% A
A= HuEE|ES ARSS 212 tjz7e 1008 3]A4gh
Exd zlolg Holx| i, FE o]& Z7IA= 1008)
8|As Bzl T A] 15264031 cm 2 RAE O] thRTQl
9.10+0.39cm BT} & A& EPGTH (Table 4).

2 AFollA ExAS soiet 1008, F=E F4 AS
S B8 A1 A3, BE A 270 A TollA] sou) 3
2 ZE)Pe v Boks 100M12 A2t Zlo] shze] o A
A AEA gl ¥ F2 IS vXE 22 YERT
ol Tl HExd M AS &3 HAA AFME K
ARt A3tz YERdth (Jeong et al, 2007). dutHog =%
Ao o] AR FA o] gEE, BEntE 5o ZHEo

= ol
3,
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Table 3. Plant height of Saururus chinensis (Lour.) Baill. by storage
condition after 30 days from transplantation.

Plant height (cm)

Soil Vermiculite
15C 5C 15T

330+ 0.86 1.48 +0.28" 1.80+ 0.23%*

Treatment

5C
150+ 0.19"

Control
50 x Wood
vinegar
100 x Wood 5 | 472

vinegar
50 x DF-100 2.66 + 2.45%8 3.16 + 0.69° 2.40 + 0.34%" 3.54 + 1.00™
1-
Naphthylace 2.00 + 0469 1.92+050% 2.18+0.55" 2.16 +0.63¢"
tamide

Average

254+0.14% 438+0.80° 2.40+0.29% 2.08+0.629"

6.92+078 3.78+091° 3.46 +0.69%

309+034 2451047 3941072 261+0.63

*Mean = SD followed by the same letter(s) in each column are not
significantly different based on DMRT test at p < 0.05.

Table 4. Plant height of Saururus chinensis (Lour.) Baill. by storage
condition after 60 days from transplantation.

Plant height (cm)

Soil Vermiculite
15C 5C 15T

9.10+0.39™ 13.04 +£0.95" 1200+033"*

Treatment

5C
2642 £0.52°

Control

50 x Wood 3 o1 6
vinegar

100 xWood ¢ e 1 778
vinegar

50 x DF-100 24.82 £0.59° 10.40 +0.57

1-

Naphthylace 20.38 +0.39°

tamide

Average

1410+ 034" 15.64 £0.45¢ 11.68 £ 0.63

1526 £0318 22.06+0.947 12.78 +0.490

17.76 £ 0.63" 11.70 + 0.44%
1142 £1.324 12,38 +1.98% 11.60 + 0.55*

2432+058 12.06+059 16.18+£0.99 11.60+0.55

*Mean £ SD followed by the same letter(s) in each column are not
significantly different based on DMRT test at p < 0.05.

Z7] A SR a3t 22L& Ao BIESY (Jeong ef
al., 2006). Ex2 2|7} 3] 27 S E a7} e
S YERIATE (Lee er al, 1999). ol Hx A HAl
27t BAslEle] B TS STMIA FE ASES SN
7 A= AteETh

DF-100> A7gA 4 Asks W8] 3l @o] 2kol=
o, Al 7147 DF-100 *2]sha Ais) glo] A
Aao] AA 71dshe Ae® JEbdTh (Whang er al,
2008). & A-ollAe ARMze] DF-100 X2)A] thzel H]s]
A Zolr) ot e AR Yehty,  XjolS 1o
FAE e 2oz Yelt) g 2 dFola FEo] 4w
Z AFe G VA=A AR A, FE AA] g2 T
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o Wls) 2 ot 4BA A% F] L} Yl o=
Vebgth SR, B ABA 7] 0SS0 $2 9%
[e]

S mAE Aeg ByHATE (Kim and Kim, 2007). 2719
W ZX0A] IBA AR FE A2rE ¥ 231
Ao & UERITH (Lee ef al, 2012). ¥ AFoxs= FE

2 Aze] AR AR FUHOE 2R Asol] 1)
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AtEE )

=1
=

ZAK

o

B A3 ARG g a1 elel
3 2014HICIA1067085)2] Aol 2Jsf Fa=|9lom, A
28 ATHFY FULASAo QAR A=)

ek,

HF I A

REFERENCES

Al-Thukair AA. (2002). Effect of oil pollution on euendolithic
cyanobacteria of the Arabian gulf. Environmental Microbiology.
4:125-129.

Formica JV and Regelson W. (1995). Review of the biology of
quercetin and related bioflavonoids. Food and Chemical
Toxicology. 33:1061-1080.

Hahm JC. (2001). Mode of action of antitumor neolignans
identified in Saururus chinensis. Ph.D. Thesis. Seoul National
University. p.36-106.

Hwang BY, Lee JH, Jung HS, Kim KS, Nam JB, Hong YS,
Paik SG and Lee JJ. (2003a). Sauchinone, a lignan from
Saururus chinensis, suppresses iNOS expression through the
inhibition of transactivation activity of RelA of NK-«kB. Planta
Medica. 69:1096-1101.

Hwang BY, Lee JH, Nam JB, Hong YS and Lee JJ. (2003b).
Lignans from Saururus chinensis inhibiting the transcription
factor NF- « B. Phytochemistry. 64:765-771.

Hwang BY, Lee JH, Nam JB, Kim HS, Hong YS and Lee JJ.
(2002). Two new furanoditerpenes from Saururus chinensis and
their effects on the activation of peroxisome proliferator-
activated receptor 7 . Journal of Natural Products. 65:616-617.

Jeong CS, Yun 1J, Park JN, Kyoung JH, Kang JP, Lee SJ, Jo
TS and Ahn BJ. (20006). Effect of wood vinegar and charcoal
on growth and quality of sweet pepper. Korean Journal of
Horticultural Science and Technology. 24:177-180.

Jeong SJ, Cho MY, Seok WY, Lee SL, Lee HJ and Oh JS.
(2011). Effects of organic materials, chitosan, wood vinegar,
and EM active solution on soil microbial and growth in
Chinese cabbage. Journal of Life Science. 21:584-588.

Jeong SJ, Oh JS, Seok WY, Cho MY and Seo JB. (2007). The
effect of chitosan and wood vinegar treatment on the growth of
eggplant and leaf lettuce. Korean Journal of Organic Agriculture.
15:437-452.

Jo IS, Cho SJ and Im JN. (1977). A study on penetration of pea

462

seeding tap roots as influenced by strength of soil. Korean
Journal of Soil Science and Fertilizer. 10:7-12.

Kim CS and Kim ZS. (2007). Effects of auxin and fog treatments
on the green-wood cutting of the mature trees in Prunus
yedoensis. Journal of Korean Forestry Society. 96:676-683.

Kim 1J, Kim MJ, Nam SY, Yun T, Kim HS, Jong SK, Hong
SS and Hwang BY. (2006). Growth characteristics and available
component of Saururus chinensis Baill. in different soil texture.
Korean Journal of Medicinal Crop Science. 14:143-147.

Kim SK, Kim YH, Kang DK, Chung SH, Lee SP and Lee SC.
(1998). Essential oil content and composition of aromatic
constituents in leaf of Saururus chinensis, Angelica dahurica
and Cnidium officinale. Korean Journal of Medicinal Crop
Science. 6:299-304.

Lee IS. (2001). Effect of water extract from Saururus chinensis
(Lour.) Balli. water extracts on the cancer cells and antioxidative
activity in cytotoxicity. Korean Journal of Postharvest Science
and Technology. 8:213-216.

Lee JH, Hwang HY, Kim KS, Nam JB, Hong YS and Lee JJ.
(2003). Suppression of RelA/p65 transactivation activity by a
lignoid manassantin isolated from Saururus chinensis. Biochemical
Pharmacology. 66:1925-1933.

Lee JJ, Lee SH, Seo PD, Park CG and Lee SC. (2012). Effects of
cutting date, shading ratio and growth regulator on rooting of
Acanthopanax  divaricatus  var. albeofructus and Acanthopanax
koreanum Nakai. Korean Journal of Medicinal Crop Science.
20:353-358.

Lee ST, Lee YH, Choi YJ, Lee YH, Cho JS and Heo JS.
(2001). Yield and bioactive component on different compost
amounts and cultural methods of Saururus chinensis Baill.
Korean Journal of Medicinal Crop Science. 9:220-224.

Lee ST, Park JM, Lee HK, Kim MB, Cho JS and Heo JS.
(2000). Component comparison in different growth stages and
organs of Saururus chinensis Baill. Korean Journal of Medicinal
Crop Science. 8:312-318.

Lee YN. (1997). Flora of Korea. Kyohaksa. Daegu, Korea. p.218.

Lee YS, Kim KS, Kim HJ, Kim JW, Chung SH and Lee SJ.
(1999). Effects of charcoal and charcoal wood extracts on the
population change of bacteria and hot pepper plant growth and
root and fruit development. Journal of Agricultural Science for
Institute of Agricultural Science Kangwon National University.
10:78-81.

Leighton T, Ginther C, Fluss L, Harter WK, Cansado J and
Notario V. (1992). Molecular characterization of quercetin and
quercetin glycosides in Allium vegetable: Their effects on
malignant cell transformation. /n Phenolic compounds in food
and their effects on health II. American Chemical Society
Publications. Washington. D.C., USA. p.220.

Nam SY, Kim 1J, Kim MJ, Yun T, Lee CH, Park SG, Lee WY
and Jong SK. (2006). Change of productivity according to
cultivation years and planting densities in Saururus chinensis
Baill. Korean Journal of Medicinal Crop Science. 14:134-138.

Pangnakorn U, Watanasorn S, Kuntha C and Chuenchooklin
S. (2009). Application of wood vinegar to fermented liquid bio-
fertilizer for organic agriculture on soybean. Asian Journal of
Food and Agro-Industry. 2:5S189-S196.

Park YJ and Kim HK. (1993). Studies on factors influencing the



Zf= - g2 - mE

rooting of Hydrangea serrata Seringe var. Oamacha Honda
cutting. Journal of East Coastal Research. 4:61-69.

Tutupalli LV and Chaubal MG (1975). Saururaceae. V.
Composition of essential oil from foliage of Houttuynia cordata
and chemo-systematics of Saururaceae. Lloydia. 38:92-96.

463

Whang JH, Yu KW, Park SS, Koh JH, Oh SH, Suh HJ and
Lee SH. (2008). Prevention of quality changes in the cultured
wild ginseng during storage. Journal of the Korean Society of
Food Science and Nutrition. 37:1312-1317.



	서 언
	재료 및 방법
	1. 연구재료
	2. 실험방법
	3. 생육조사
	4. 통계분석

	결과 및 고찰
	1. 저장 온도와 용토에 따른 잎 생육
	2. 저장 조건에 따른 식물체 생육

	감사의 글
	REFERENCES

