creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86t AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Metok ELIChH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aeles 212 LWS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

R+ B Az 3w X

ke A RN EH 2
FEd gy A7

Effects of Allelopathy and Cutting Propagation

of Orixa japonica Thunb.

EEMRER KEFT
BB R

M OW &

2017 £ 2 A



o] WS RE WMLB Wmyxe= g

20164 121

RE A S BB LB s AUES

20164 121



LISE OF LADLES wreereeererrerersrssersresesserssssssssssssssesssssesssssssssssssssssssssssestsssesssssesssssssnssasssssssesans ii

LISt Of FIQUIES wwerseesreessssssssessssssssssssssssnssnissssssnssssssssssssssssssssssssssssisnsssssssasssssssssssasssssssssssns i

ABSTRACQGT wweeeeererersesressesssssessesssssssssssssssesssssssssssssesssssssssssssssssssssssssssssssssssssssessesssssesass v

. A Q1 oreerreemseemsees st et R e 1

L. QTR ererreeesseessuseesssesesssessssesssses s e bbb 3

M. AT T HFH ccminiimimniimimssississssssossssssisstsssssssssisssissssassssssssssssssssssssssss 5
1. are] FAsA T

1) SBA S22 0] FH] ettt et b 5

2) F8A ZZdo] dol I A T X E G 5

3) 84 =2l BT T T A F e 6

2. ARAZAEADO] A AE H XL &JTF e 6

1) AFELBET wooererereseessersssessseesssess s ss s s 7

2) A A F E A AR e 7

3) AFFZA BT A G| creeeeereereeriseni st e 7

IV, ZL T} correemmeemmseemmseensee st s R 8

L. AFAES] SFH R TIA] T T crererrsrsssssssssmsseresseserseessssessssssssssssssssssmssssssssssssssssssssesseseee 8

1) 44 2Z00] Hobo] T O G cooermrresssssssismmssssssssssssssssssssssssssssssssees 3

2) FL8A ZZE2do] FAE Ao UL FTE 11

3) 84 ZZdo] BMalyg Wte] TR & FF s 15

4) S8R 2Z2HY FFO TFE HEQ e 17

2. AAZAEAS] ALY ALEo| T X E O BE e 19

V. TLEL coreeremrrneresiestis sttt et AR 24

VI. B @ coeeeueemenseesssessss et ia e bR 27



Table 1.

Table 2.

Table 3.

LIST OF TABLES

Mean germination time(MGT) of receptor plants in petri
dishes with different concentrations of Orixa japonica

aqueous extracts ...................................................................................... 10
Survival and rooting rate according to treatment -eeeeeeeeeeeees 20

Rooting characteristics according to treatment ---:----e-eseeeeeeeeees 21



Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

LIST OF FIGURES

. Relative germination ratio(RGR) of receptor plants grown in

Petri dishes with wvarious concentrations of Orixa japonica

aqueous extract- .......................................................................................... 9

. Effects of wvarious concentrations of Orixa japonica aqueous

extract on shoot growth of receptor plants grown in various

Concentrations. ........................................................................................... 12

. Effects of various concentrations of Orixa japonica aqueous

extract on radicle growth of receptor plants grown in various

Concentrations. ........................................................................................... 13

. Effects of wvarious concentrations of Orixa japonica aqueous

extracts on relative fresh weight of receptor plants. «=eeeee 14

. Development of seedling root hairs with different

concentrations of Orixa japonica aqueous extracts. == 16

. Colony diameter of fungi taxa grown in PDA medium with

various concentrations of Orixa japonica aqueous extracts.

. Rooting of Orixa japonica after cutting according to

treatment in GreenhOUSe. ...................................................................... 22

. Rooting of Orixa japonica after cutting according to

treatment in Vinyl—moist chamber. .................................................. 23



ABSTRACT

This study investigated allelopathy effect to present the possibility of
industrializing natural herbicide and natural germicide of Orixa japonica
Thunb. and examined cuttage uprooting characteristics to solve the problem of
sample scarcity in industrialization while preserving and protecting genetic
resources.

In the recipient plants of Orixa japonica aqueous extract, the higher the
extract concentration, the lower the results of their relative germination rate,
average number of sprouting days, relative elongation ratio (RER), and fresh
weight were. The results slightly varied according to the recipient plant
species. The subterranean part of the plants showed a higher tendency of
inhibition. Therefore, concerning root hair generation, it was found that the
higher the concentration, the shorter the root hair length and the fewer the
number of root hair per unit area were to a remarkable extent.
Microorganism growth was also more slowed along the extract concentration
increase. The degree of growth inhibition varied according to microorganism
kinds as well.

With respect to the cuttage effect on growth control material, the rooting
percentage was found higher in vinyl-moist chamber than that in greenhouse.
In greenhouses, untreated group showed higher rooting percentage in all
areas of survival rate, rooting percentage, top part, subterranean part and
fresh weight. In vinyl-moist chamber, distilled-water group showed the best
results in survival rate and top part development. IBA group was found to
have the best performance in subterranean part development and IBA showed
similar results in all concentration levels. In the case of NAA, it showed
similar degree of growth to that of IBA in lower concentration level but grew

lower than average as the concentration increased.
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Based on the findings above, it is deemed that Orixa japonica Thunb is
effective in inhibiting recipient plants’ germination and spawn growth control,
presenting a possibility as a natural herbicide and germicide. In the cuttage
for proliferation, effective uprooting can be achieved in vinyl-moist chamber

under lower NAA concentration level or IBA treatment.
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of @it mahsh wABol Fxel AFelAe] By AT(e] 51997 4 F 2000)



Hx7t s2=o FATol ¥ ARl mA= AT-(], 1999), T4 F5E A

ol A= FFS HFES] A S AF(%, 1998)o] & P H

5, 1995 &, 1999; o] &, 1990; Rice, 1984)3 3¢Ad EA(H I 3, 2001; Kil

and Yun, 1992; &, 1999), 1)1 2 &9 ZFE(Kuo et al, 1981)0] &2 &
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1009%% ste] 13 5755 S4ske] Agel Agadrh. dxTs 247 ol

WolE FHFE AHEEHA

2) &84 FEd0] Fo} H AR v Y

BArE AFA Fd8E F2olA AFEke] woA AEw Askal, w4
(Brassica napus L.), <2F=7\8]8}5(Bidens pilosa L.), A< (Astragalus
sinicus L.), 28 A ol(Rumex crispus L)E &4 &= A3}

T4 FEY F=E 5 10, 25, 40%=E A& WopA S 33 wHE A Ast
d

ATt petri dish(@ 9em)oll 72 s FZHE 713 0.8% A= 9o FA=
dA gk tAo0 2 2094 FF3 F F2A=Y Ao wep Fste] Hardord

“(Mean germination time, MGT)(ZH&E Al aj A 2] 2] o] &3 A3, 1997), g dido}
4 (Relative germination ratio, RGR), A|A&¢ X &5 zZ}zbe] sl d&
(Relative elongation ratio, RER)S Th&2} #Zo] At&Estal, Fedn| 4 o] &3

ke FEY kol wE FEAN = Hoyd des dEeAv(A, 1987).
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A= 5549 FE(Rootone : 1-naphthylacetamide 0.4% powder)
A

10ppm, 100ppm, 500ppm, 1000ppm =2 A X3 5 24A7F A T B2 A
Hato] AbESFTE AAEAS 24 HHEAoR FEsaL, A @ Aaee
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d Fo WS AT T A e W& (Rooting percentage, %)
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1) 84 FEqo] ol HI&= FF
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T F-E= ol WA ok rh(Fig. 1).
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Relative germination ratio(RGR) of receptor plants grown in Petri
dishes with various concentrations of Orixa japonica aqueous extract.
The different letters are significantly different at 5 %6 level DMRT.

A, Astragalus sinicus, B, Rumex crispus; C, Bidens pilosa, D, Brassica napus



Table 1. Mean germination time(MGT) of receptor plants in petri dishes

with different concentrations of Orixa japonica aqueous extracts

Species Concentration (%) MGT(day)
(Mean + SE)

Cont. 3.41+0.97c

5 4.01+0.25¢

Astragalus sinicus L. 10 6.34+1.20b
20 3.67+0.28¢c

40 11.50+0.85a

Cont. 2.02+0.40d

5 6.11+0.36¢

Rumex crispus L. 10 9.44%0.29a
20 7.61+0.58b

40 5.88+0.31c

Cont. 1.59+0.07¢

5 3.07+0.31b

Bidens pilosa L. 10 3.37+0.22b
20 6.16+0.15a

40 0.00+0.00d

Cont. 1.02+0.16¢

5 1.47+0.29b

Brassica napus L. 10 2.00£0.00a
20 0.00+0.00d

40 0.00+0.00d

The different letters are significantly different at 5 % level DMRT.
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2) 84 FEq0 F4E AP MXE P
S84 FEA S APl FHAFERER shooe kel Aole A5
5% A2l Froll A 45.4%, 10% A 2ol A 11.8%, 20% o]/de] AgFol e A4

A

o] Aol glom, EAEAHIEE S 5% AP T el 60.4%, 10% A 2ol A
24.1%, 20% Aol 189%, 40% AHeT-olM= Lobebx] ¥k wafe] 7
G HEzTE Alefsta xgHe] Aol flof AeTF w=7F Frbgel weEk A
ol Aol AAH = B Uehin Ad e B 5% A TolA 106.5% =
Aol S7FE, 10% o)/l Agl 7ol A tha] Axe] oAl dt(Fig. 2).

T&A AEY Aty A EE(RER radicle)> A9 A AT 5%
A7 2Ry Aol SrhE e Aske - 5% APl A 55.3%
2 AAE AL o] EF 5% A golA 289%= ALF Huh AsHE-o] A

SAEAR RS A E AT Rt ST E A E AFS BA
tHFig. 3).

BT F2AE AAALERFR)S 2A+FS 5% Aol 91.5%, 40%
ATl Al 3.9%, eatEsnlubEe] A 5% ATl A 47.7%, 20% A2l -l
A 28%% AT sE7b EolAFE AT fadte A4S HIYoH, &
gl Agolet Aol A9 5% AgTFolA Az 154%, 27%= AA #FATFES B
tH(Fig. 4).

ubA] kel 84 FEY TRV SUHE wEl FE&A fAE A
o Hla] Aot A, AxFol gAEHE A

oF F-9lell met oAl Jref zolE Bt
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Fig. 2. Effects of various concentrations of Orixa japonica aqueous extract on
shoot growth of receptor plants grown in various concentrations. The
different letters are significantly different at 5 26 level DMRT.

A, Astragalus sinicus;, B, Rumex crispus; C, Bidens pilosa, D, Brassica napus
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80
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20

SPECIES

Fig. 3. Effects of various concentrations of Orixa japonica aqueous extract on
radicle growth of receptor plants grown In various concentrations.
The different letters are significantly different at 5 % level DMRT.

A, Astragalus sinicus; B, Rumex crispus; C, Bidens pilosa; D, Brassica napus
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Fig. 4. Effects of various concentrations of Orixa japonica aqueous extracts
on relative fresh weight of receptor plants. The different letters are

significantly different at 5 % level DMRT.

A, Astragalus sinicus;, B, Rumex crispus; C, Bidens pilosa, D, Brassica napus
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w2l 100% Aol A Rhizoctonia solani AG-1, Alternaria brassicicola,
Sclerotinia sclerotiorum, Glomerella cingulatas, Botrytis cinerea 2.2 <A
He Axe FolE B AT Botrytis cinerea®t Glomerella cingulata= 100%
A Gl A 50%, Sclerotinia sclerotiorume= 56% <A o] 100% =] ol A
Auk 7hegko] FaF whS-S WAl Rhizoctonia solani AG-13 100% = ] -0l A]
]7%, Alternaria brassicicola= 100% =g]G-ollA 8% = 73 JA|35 S H At}
(Fig. 6). dHl23A dAds do7|v 2d=2s A A4S X - A=

allelochemicals”} 1 THKim and Lee, 1996).

_17_



O Cont. 025% @ 50% & 75% @ 100%

120

100 -

80 -

40

Growth (% of Control)

A B C D E
SPECIES
Fig. 6. Colony diameter of fungi taxa grown in PDA medium with various
concentrations of Orixa japonica aqueous extracts. The different letters

are significantly different at 5 % level DMRT.
A, Botrytis cinerea, B, Glomerella cingulata; C, Sclerotinia sclerotiorum; D,

Rhizoctonia solani AG-1; E, Alternaria brassicicola
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2. d4¥x=d=3do| ot 4= DX Y

AN L, AEE, W&, AGHok Ao wd, oot AT BFE SAH
A ARt Ay ate]l A Jewth AE8(Survival percentage) ¥ W&
(Rooting percentage)2] - =AM = hxzrFoA AES 70%, T8 5% =
7 Eokom, WS ST AgdA AEE 100%, dE 90%E 7MY =
ktH(Table 2). A5 ZAo](Shoot length)et #|&H5 Z o] (Root length), 2] A4
(Number of root)9} 45 (Fresh weight) =29 4% thz oA =45 4
o] &= 47.25+5.19mm, A8 Aol 17.72+3.22mm, el A4+ 3.15+1.3170, A A
T2 036+0.12g°] 7HE FkaL, HHAe Ae AAE Aol TR ATl
A 66.60+1.11mm, A3+ Zol= NAA 10ppm A olAl 44.90+3.84mm, &2 A
o AAF2 IBA 1000ppm A2l -ol A 242} 565+0.717H, 0.32+0.03g2= &3}
7} £kt (Table 3). Suh et al.(1984)2 &4 A H e 5 5= HE7F A
ate] of 50~76% WIE Holil WHERl AF TTFET BXE YT 7Ex
Aojup Fopte] W& F= Wak7E glo] "HAd ol AEe i
Hokar ko
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Table 2. Survival and rooting rate according to treatment

Treatment Survival Rooting
percentage(%) percentage (%)
Control 70.00+7.07a 55.00+£9.57a
Water 67.50+2.50a 50.00+7.07a
Rootone 40.00+4.08bcd 35.00+6.45ab
10 25.00£6.45d 12.50+4.78cde
IBA 100 47.50+7.50bc 45.00£9.57ab
Greenhouse  (ppm) 500 25.00+2.88d 25.00+2.88bed
1000 5.00+5.00e 5.00+5.00de
10 37.50+12.5¢d 27.50+11.08bc
NAA 100 57.506.29ab 52.50£7.50a
(ppm) 500 47.50+4.78bc 45.00+5.00ab
1000 2.50+2.50e 2.50+2.50e
Average 38.633.68 32.27+3.34
Control 97.50£2.50a 77.50£9.46ab
Water  100.00£0.00a 90.00+0.00a
Rootone 67.50+4.78de 62.50+7.50bc
10 77.50£6.29bcd 70.00+4.08ab
IBA 100 90.00+4.08ah 80.00+7.07ab
Vinyl-moist
hamber (ppm) 500 87.50+2.50abc 87.50+2.50a
1000 92.50+2.50ah 85.00+2.88ah
10 90.00£7.07ab 85.00+8.66ab
NAA 100 72.50+£2.50cd 67.50+4.78abc
(ppm) 500 55.00+8.66ef 47.50+9.46¢d
1000 42.50+9.46f 37.50+11.08d
Average 79.31£3.02 71.81£3.08

The different letters are significantly different at 5 % level DMRT.
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Table 3. Rooting characteristics according to treatment

Treatment  ShOgL lensth ot enth - Number of - Pre
Control 47.25+5.19a 17.72+3.22a 3.15¢1.31a 0.36+0.12a
Water 41.03+4.87ab  12.90+2.78ab  1.35+0.29abc  0.15+0.02b
Rootone 22.75+4.8lcd  11.02+2.75abc  2.65+0.68a 0.14+0.03b
10 14.47+4.15d 2.75+121d  0.50+0.27bc 0.05+0.02bc
IBA 100 2872+508bc  12.25+258abc  2.22+0.46ab  0.130.02bc
G (ppm) 500 1257+355de 552+1.83cd  1.65+0.50abc  0.06+0.02bc
1000 1.50£1.05¢ 055:0.41d  0.30+0.21c 0.01+0.00¢
10 28.62+5.01bc 9.87+2.86bc  1.32+0.32abc  0.12+0.02bc
NAA 100 30.77+46lbc  13.70+250ab  2.65+0.56a 0.18+0.03b
(ppm) 500 23.25+4.17cd  15.22+293ab  2.75+0.57a 0.14+0.03b
1000 1.60+1.60e L15+1.15d  0.22+0.23c 0.01£0.01c
Average 22.98+1.43 9.33+0.76 1.70+0.18 0.12+0.14
Control 64.72+2.44a 24.25+312cd  2.60+0.3lcde  0.30%0.02ab
Watre 66.60+1.11a 35.40+3.32ab  2.65+0.26cde  0.25+0.02abc
Rootone 37.65+4.58d 19.60+3.39de  2.92+0.50bcde  0.20+0.03cd
10 5255+4.78bc  3350+4.31bc  2.30:0.3lcde  0.26+0.03abc

IBA 100 61.67+369ab  36.45+372ab  3.37+0.41bc 0.28+0.03ab
vV (ppm) 500 50.37+358bc  37.35+359ab  4.15+0.42b 0.25+0.02abc
1000 55.02+295abc  33.65+3.35bc  5.65+0.71a 0.32+0.03a
10 57.40+36lab  44.90+3.34a 3.07+0.29bcd  0.27+0.02abc
NAA 100 4387+453cd  26.25+3.86bcd  2.60£0.37cde  0.23+0.03bcd
(bpm) 500 26.70+4.46e 17.60+359de  1.95+0.40de 0.16+0.03de
1000 22.75+4.45¢ 11.85+2.97¢ 1.60£0.40e 0.12+0.02¢

Average 49.02+1.32 29.16+1.16 2.98+0.13 0.24+0.01

The different letters are significantly different at 5 % level DMRT.

G: Greenhouse, V: Vinyl-moist chamber
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BRLe) 8 FEO| FEot F7hel W webgol ZastuA uels
(RGR)Z Wol7hA 288t A% w3 271 s9da, 4gel A48 @ F84 4
O—]
AR

BFvich Hol7h ¢

2S5 BAtH(Fig. 1, Table 1). ol #A, ol 7h= 71A), ¥ 5 A&
ol 4 Ade FgA FEHAoly AMEde Fx Tol= | (Noggle and Fritz,

1983)3ta, A& FE=q9 Fxd ugt FA ool JAHAHE=7F ZEbtH(Rice,

ATl A=

AH(Fig. 2, 3, 4). A3 F2& t
Zhstell whHlE gte] Ao AME ® FEA AE R g Hdoleh e
Ao e Agrt A dal AGE-eF AT = d
ool gk A selAolet SAEfR Rl A FEE A
(Fig. 5).

|4 FE99 FEv Y A dFgs T
1988; Hazebroek et al., 1989; Heisey, 1990), F& A2 @& oA FE A4
BT Aspie] @A A MA@l "EtuE (o] 5, 1997; Chon et al,
2000), dtA o w2 F&A A& Asty= AGETY AFEG FEA FEH
s o WAskA wkgsttta By ti(Inderjit and Dakshin, 1992;

(Pardates and Dingal,

rlr

=

Francisco and Juan, 1991).
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A& allelochemicalsehs 54 3EES Adste] UE A& Fapdolst
A aea B o Aol 9FS MA= s 28-S 7 tH(Macias
et al., 2004; Kato-Noguchi and Ino, 2005). Al &AWe JAa34E el =

o1& 22l allelochemicals®+ A A= 22 phenolic acids, volatile substance,
tannin, terpenoid 5 ©¢| At (Einhelling and Raserssen, 1973; Lodhi, 1976).

of ¢} Z& 23 A=l o BHEFH ARor AE AWM JARIAE
Uebdit o]k A4S A= dx9k At ol odAlEHo] 5ol oA
e e gy A=wS 7HAA 7] L(Weston and Putnam, 1985), 3 9 <]
=7 S 84 FEdo dE oA &2l allelochemicals®] 3 %o
Skt F&A AZo A5 A FEFS 7 A (o], 2009), oA =N
Y &% allelochemicals7} #elel A4 wo] AEED AT FAHEE S 3l
st S JAlste Aol B ATHAH 5, 199).

AT T otH = & o FAvlE AgkE wEdS g5 A A=

_ﬁl

off

phenolic compoundi= 23, AliF = virus 5 Hirol o] thak wo] zgo
24 A adE el = 20 B2H/(Snook et al., 1991; Miles, 1991), °]+=

22t AFAHE- 5 phytoncide ¥ phytoalexin = 2 o] FE% o] X% 7] wiola
3 LA JquCEEM K, 1978; Barz, 1990). dutxow HEA 3ES
phenolic acid ¥ comarin¥, flavonoidiF 28] ©FdFO Al ZFoZE Ui H,
I gz met olgerAl Ad R A A 7sol @y YEFdtH(Lee and Lee,
1994; Kubo et al., 1995; Park et al., 1991, Sakanaka et al., 2000).

coumarins, coumarinZ phytoalexine =2 AHabo] ¥ 3oty 2-3kvto A ATHA
H, MY (Apium gravelens)?} Sclerotinia sclerotiorum, Botrytis cinerea, =
v u2] (Conium maculatum)?} Botrityis cinerea, Alternaria brassicicolas 2 Y
A ow 217 RS W Bk AstA fFreEHo AdES YA Fre B
(Blankenship, 2001, Weston, 1996; 71, 2005)¢} kol oJaiA e 7ol Ao
AA A= B a1 (Deans, 1997)7F <)

i)
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