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The effect of extracts of industrial plant resources on germination

and growth of Raphanus sativus L.

Hyun Mo Lee, Jung Dae Lim, Myong Jo Kim, and Chang Yeon Yu"
Division of Applied Plant Science, College of Agriculture & Life Sciences, Kangwon
National University, Chuchon 200-701, Korea,

ABSTRACT

For determining the effect of extracts exudated from ten industrial plant resources on
germination and early growth of shoot and root of radish the allelopathic compounds
screened. Germination rate and seedling growth of radish differed depending on plant
species and extract concentration. Lower levels of 1% extracts exudated from industrial
plant resources promoted the rate of germination of radish while higher levels of 10%
extract inhibited the rate of germination. Germination rate, shoot growth and root growth
of radish in higher concentration of extract also differed depending on the plant species
exudated and extract concentraton of industrial plant resources. Higher concentration of
extracts from Xanthium strumarium L. Angellica gigas Nakai, and Solanum nigrum L. were
completely inhibited the germination while those from Cichorium intybus L., and
Polygonatum officinale Allioni were not inhibited. Extracts exudated from Xanthium
strumarium L, Angellica gigas Nakai, and Solanum nigrum L. showed the strong inhibition
of shoot and root growth of radish while those from Cichorium intybus 1., and Polygonatum
officinale Allioni did not show the bioactivity in shoot and root growth of radish.
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L. B8t
E 429D B2 7| (Astragalus membranaceus
Bunge.), 7} &(Ostericum praeteritym Kitakawa.), )} 8}

2} 7 (Helianthus annuus L), B & (Aralia cordata



Thunb.) %] #A &) (Cichorium intybus L.), & #| &AL o] 22 (390 nm. Whatman) 19 & W
(Polygonatum officinale Allnoni.), 5 WX (Helianthus 73 90 mm petri dishell 211 4 mi o] ZtZ}e] FEZAE @
tuberosus L.), =2 v}) (Xanthium strumarium L.), & o] B Za} 2082 A Ast 259 gERAA 3Y
HA(Angelica gigas Nakai.), 7} v} (Solanum nigrum oA 71 447257 1600 Ix B WHuf ksl =
L) 5 1058 Zduga 58258 A0 A X4 A, 2 D Zhzte] A Fg 2AIE T 2R
HE2 fFH et g2 A0 F BV R &3 N ZHFFE AE T TLIA Hrste o] &35
sta} FAA B R ALE-SHA T on, REAYL 3B o7 Yt} FE9 v
H pH W3S dol B 7] Y5t pH meterZ =7 81
2. Jitk o, z}z}e] pHE Table 19 YFeER AT
M AEAZZHEEH EF&5A9 24
zyzbe] FAA E B2 500 g2 3 1 & 47} flask BWR Y EE
o] €& 3 SHF( 1)HE HIIst 24X 3 2 &S}
o ZZaHth F2E-2 10,000 pm 2 10237 9 L B WY shilige] 5 835 2 27] A7
A Yty kRS Hd = Ad A9 v} x] = 3
mm, Whatman)A] 7] 31, ©] & rotary vacuum evaporator (1) F=E29] pH
(EYELA, Tokyo Rikakikai Co. Ltd.)& AH&dtod ZH<F A9 10717 5825 FE2ES 43 £ 42
FEIFoH 1%, 5%, 10%2] F =2 A5t FE I A H R FE2EL TR et  ztol=
AA o o] &3+ T} o} G H(Angelica gigas Nakai)x= 2= (pH)7| =o}
(2) EFHA 8- o] A:MpkeE A A S BTt 7], A, 58 A F
ERZ 280 AEAH L F(Raphanus sativus L)2] 59 F=7F mobdlel wel pH7t v RotAl &
ZApdols B A% 71T s WA AeE BT 242te) $E o8 pHE Fol 24
ol Al & & o T 2] (@ 90 nm. Whatman) 19} E U drol & A o] 3ol gle W9 W (Fujiharai and
7 90 mm petri dishol] 2231 2 mi 9] z}7}e] &l & Nishibori, 1999) o] 31 T3} pHe] =3 W&o 27z} 9]
o $FA 209 w250 FRANA 3 Ago] P WAL BAS RAXA Gtk 7
dujrete] wolg s AT UETRA 2R 501999)2 A7) ARES pHE 53T A FA42)
52 AYTH FHE Arttel o SR on, BE  woh} fHe) AAFel dS wAA Sekchn &
Hge oz gt e
Table 1. pH of extracts exudated from ten industrial plants
. pH'
Plant specis 1% 5% 0%
Astragalus membranaceus Bunge 7.88 7.94 6.92
Osterium praeteritum Kitagawa 7.65 7.25 6.51
Helianthus annus L. 7.97 7.92 7.35
Aralia cordata Thunb. 7.30 7.35 6.97
Cichorium intybus L. 7.35 7.30 7.23
Polygonatumofficinale Allioni. 7.22 7.13 7.29
Helianthus tuberosus L. 7.56 7.87 7.53
Xanthium strumarium L. 7.95 7.82 7.59
Angelica gigas Nakai. 7.34 5.07 5.01
Solanum nigrum L. 8.28 7.93 7.37

# This data represents the mean of three replicates of radish grown in only distilled waters.
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(2) FZ8o] F Lot n|A = 4 F

Sule}r] 4 Bl Wolg e 22 ¥
ot o] ute}l Wolgo] ol A 2o A
83.3%2) Wol&& HRA U 10% F=lA & 53.3%
2 7Agd vl 30% F %= Fo] wolgo] 7
Hom zmntE], G, 7tutge] FEEde F=

Bo] w7} =olR o wal woled A mIsF AA
Aol ol B A grskrh. FAelel A 83.3% K o}
5% M & 56.7% 2 F-2 & vah FHAE 32%7}F 9
A=A 10%A A = 13 TofstA] Egkon 7t
2 5% FEol| A 38.1%,10%0)| A &= A& wtolr} =
A gokeh. ol ket E, Rt B E ol i @
ol oA 2Fg-o] ZFshAl YERskTh v ZHE XA

g, g2 FE2E9 F9 gotdl vl ﬂ»‘;— GFel 2

A kol Hx o HlEte] 10% 258 FroA=
ok 10% B =o] olg AR EHE B “’L"} A
AL AA FHT A 22 e th(Table 2).

2% Agd 3280 2o Fo| FA Tk T
Fo T2 wotel] JFE wAthe ATE B2 &
;Lz}goﬂ o ote] B35 o) F ehKim 5, 1998; £ 5.
1995). % 5(1995)& 2] &9] allelopathy & Aol = F
7R 7E e A EA 7 ) skE Bd o] A& A

Fl

Aol AFE V1A ol U YKL A FE

autotoximty% 1 o] & auto-allelopathy & o] &= A 2} =}
of o] flo] ¥ a vt ¥ &I (HF 5,
1995)4 74}_ ko] B¢kl AYHAS el T

Table 2. Effects of extracts of ten industrial plants on the germination in radish

Germination rate (%)’

Plant species 1% 5, 0% SD
Astragalus membranaceus Bunge 85.0+5.8 68.3+44 117117 237
Osterium praeteritum Kitagawa 85.0£5.8 81.7+1.7 733+73 12.5
Helianthus annus L. 73.3+33 71.7x1.7 533+44 11.5
Aralia cordata Thunb. 81.7+£6.0 50.0%+2.9 433+4.4 13.4
Cichorium intybus L. 86.7+1.7 81.7+6.0 767+ 1.7 17.5
Polygonatumofficinale Allioni. 86.714.4 86.713.3 70.0+29 94
Helianthus tuberosus L. 883144 83.3+44 56.7x1.7 17.0
Xanthium strumarium L. 88.3+6.7 76.7+6.7 0x0 14.0
Angelica gigas Nakai. 76.7t£4.4 56.7x1.7 00 14.0
Solanum nigrum L. 750+29 31.7£8.8 040 18.8
Control 833
LSD 14.0 14.4 14.0

¥ This data represents the mean of three replicates of radish grown in only distilled waters

Table 3. Effects of extracts of ten industrial plants on the shoot length in radish

Plant species

Shoot length (mm)*

1% 5% 10% LSD
Astragalus membranaceus Bunge 46.8+1.0 153+1.6 24+24 5.7
Osterium praeteritum Kitagawa 498%23 489425 19.5+£3.3 9.8
Helianthus annus L. 43.8+4.2 37.8£2.0 11.7£0.5 10.0
Aralia cordata Thunb. 52.7+1.9 347+1.2 327+1.0 6.5
Cichorium intybus L. 73.0£3.1 85.61+54 65.1+52 11.2
Polygonatumofficinale Allioni. 85.2+33 52.6+1.9 72.3+35 11.0
Helianthus tuberosus L. 498+1.7 347+1.1 21.0£23 5.3
Xanthium strumarium L. 71.8+1.9 63.1x1.2 0+0 59
Angelica gigas Nakai. 438+t1.4 229+20 0x0 4.9
Solanum nigrum L. 81.7£2.7 290.14+3.8 0+0 8.5
Control 43.0
LSD 7.4 7.0 6.6

# This data represents the mean of three replicates of radish grown in only distilled water.
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Table 4. Effects of extracts of ten industrial plants on the root length in radish

Root length (mm)”

Plant species % 50 10% SD
Astragalus membranaceus Bunge 43.8+10.0 17.8x1.0 1.3+1.3 17.0
Osterium praeteritum Kitagawa 375+1.8 25.6+0.8 169+1.9 5.9
Helianthus annus L. 32.7£68 219+1.3 8.0x05 12.5
Avralia cordata Thunb. 42.342.6 205+23 15.04+3.6 9.7
Cichorium intybus L. 40.6£ 1.6 448+0.8 31.74£3.1 5.3
Polygonatum officinale Allioni. 38.44+2.2 624+50 55.5+0.8 11.6
Helianthus tuberosus L. 41.8+44 227+1.2 49405 9.6
Xanthium strumarium L. 498+523 358£23 0x0 8.7
Angelica gigas Nakai. 347£1.7 55+13 0+0 42
Solanum nigrum L. 349+48 57£2.8 0+0 8.3
Control 343
LSD 14.3 6.8 4.6

# This data represents the mean of three replicates of radish grown in only distilled water.
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