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Effects of Methanolic Extracts from Some Native Plant
Resources and Medicinal Plants on Early Seedling
Growth of Rice(Oryza sativa L.)

Ji, Gi-Su * Kim Yong-Hun - Park, Jee-Sung * Kim, Kun-Woo

This study was conducted to identify plant growth promoting effects of native
plant resources and medicinal plants. 65 kinds of plant extracts from 64 species
were evaluated based on two rice(Oryza sativa) seedling bioassays for gibberellins
and gibberellin-like substances. 12 extracts of Artemisia princeps stem and leaf,
Cirsium japonicum var. maackii whole plant, Rhododendron mucronulatum branch
and leaf, Phragmites communis stem, Coix lacryma-jobi var. mayuen whole plant,
Lespedeza bicolor branch and leaf, Hydrangea serrata f. acuminata whole plant,
Phlomis umbrosa whole plant, Glycyrrhiza uralensis Rhizome, G. uralensis stem
and leaf, Angelica gigas root, and Cnidium officinale rhizome showed growth
promotion of rice seedlings. Our results suggested that the parts of these plants
could be the potential sources as farm-made liquid fertilizers for plant growth
promotion.

Key words : medicinal plants, plant growth promotion, plant resources, rice
seedling bioassays
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d oF 1,500 F9] Sdo] FEEYHIL o, I F 30049F Aol A 783 52

ZA A 7 AYEA S Ad Aoz HrE D Qlti(Allan and Fowler, 1985). 41 &2
FTHE T3t allelochemical s A 4tsted z4d AEjA A Ef 525 9 v =l sl 4
sAQ 3 AogE B Ae AEFHS Wolste WAUESES JHA Jon,
alkaloids, flavonoids, terpenoids, phenolic compounds, quinones % volatile oil 52| o] X}t A4k
E0] allelopathic agent® 131 UTHRice, 1984). o] &2 AA7IA] &4ts)l, F(Jang et
al., 2011), A (Kim et al., 2005) 5 2 oFS sty 913 242 F5uy glon, FH
ATEol AFTHL Atk EZF A= YA S 7HAE A= 7Y 2EES e E A
HAAAEHE o] &3 FF 71T (Lee et al.,, 2012; Kwon et al., 1997), 2] &4 EF 2 A
g S 2Ry A ENEZEEZ (Arteca, 1996)0] FHE AFEo] F3PH o)A oy th
e AYEE S 7HAE A E A A9 AE SEEFS AEARREELE
Aol &8stz st A7+ ofA ‘:']g‘fi Aol Ut

FRAZNA = AEY 2AHSIE 93] F5FE(Choi et al., 2009), THH WAKJung et
al., 2012; Choi et al., 2009; Lee et al.,, 2002; Lee et al., 2001), &= A 4-CPA(4-chloro-
phenoxy acetic acid) 18] (Jung et al., 2012; Choi et al., 2009; Kang et al., 2007; Lee et al.,
2004; Lee et al.,, 2002; Lee et al.,, 2001; Jang and Park, 2000) % gibberellin A3(Jung et al.,
2012; Kil et al., 2011; Kang et al., 2007; Choi et al., 2009; Choi et al., 1999) X 2] E+= °o|&
S & ARESHAL T A7) AP Vs Sl E A=A A gibberellin Az9F 3153
i%l%ﬁ 4-CPA7} 2 851 JO U Z gibberellin A; B 4-CPAS A|SHAY o &

Agadgel= vAA Zetogte FAA AAGFE fr1sY 7l A 719
o] @79 Wt B Ao e AEALCRERE AE YAE G4 HiS
5 TE5 Pt Adste A0S A% 5 AR AH] ] AR EE
taz stgoem, O d3o 2 64Fo] AL E, A=, FEAEEREH FE2E AEE Z2A
3t gibberellinfF ¥ gibberellin AR A S AAEF2 S-S A AESIZIZ SHAH
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2] &5 (Korea National Arboretum and The Plant Toxonomic Society of Korea, 2007)°l w2}
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Table 1. List of native plant resources tested
Korean
Family name Scientific name common Plant part
name
Acanthaceae Hygrophila salicifolia (Vahl) Nees =S Stem and leaf
- . . == i=}
Araliaceac Aralia elata (Miq.) Seem. FEYUF Leaf
—— | Kochia scoparia (L.) Schrad. A Whole
Chenopodiaceae
| Dendranthema indicum (L.) Des Moul. = Stem and leaf
Compositae Aster hispidus Thunb. A &=H A o] Leaf
Dendranthema zawadskii (Herb.) Tzvelev ATz Whole
Dennstaedtiaceae | Dendranthema boreale (Makino) Ling ex Kitam. Ak Stem and leaf
. Artemisia princeps Pamp. e Stem and leaf
Ericaceae
————— Cirsium japonicum var. maackii (Maxim.) Matsum. 473 Whole
Euphorbiaceae
| Pteridium aquilinum var. latiusculum (Desv.) Und. ex Heller.| XA} Whole
Gramineae Rhododendron mucronulatum Turcz. X< | Branch and leaf
Securinega suffiuticosa (Pall.) Rehder FoiAe] |Branch and leaf
Phragmites communis Trin. Zd Stem
Miscanthus sinensis var. purpurascens (Andersson) Rendle A Stem and leaf
———— Coix lacryma-jobi var. mayuen (Rom. Caill.) Stapf &5 Whole
Labiat:
apaae Sasa borealis (Hack.) Makino B Leaf
Prunella vulgaris var. lilacina Nakai oy Whole
Leguminosae Isodon japonicus (Burm.) Hara WolE Stem and leaf
Wisteria floribunda (Willd.) DC. YU Branch
Lespedeza bicolor Turcz. A Branch and leaf
Robinia pseudoacacia L. OPFA - Leaf
Pueraria lobata (Willd.) Ohwi 3 Stem and leaf
Trifolium repens L. ENE Whole
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Korean
Family name Scientific name common Plant part
name

Liliaceae Polygonatum odoratum var. pluriflorum (Miq.) Ohwi == Stem and leaf

Allium scorodoprasum var. viviparum Regel s Bulb
Malvaceae Gossypium indicum Lam. =3} Stem and leaf
Moraceae Morus bombycis Koidz. AHEUE | Branch and leaf
Onagraceae Oenothera biennis L. g2ro]ZE | Stem and leaf
Osmundaceae Osmunda japonica Thunb. 3H| Stem and leaf
Papaveraceae Chelidonium majus var. asiaticum (Hara) Ohwi N FE Whole
Plantaginaceae Plantago asiatica L. A7 0] Whole
Polygonaceae Rumex crispus L. Bl P Root
Rosaceae Rubus coreanus Miq. EEA | Stem and leaf

Rubus crataegifolius Bunge A7) Whole

Spiraea prunifolia f. simpliciflora Nakai ZFUF | Branch and leaf
Salicaceae Salix gracilistyla Miq. AW E Stem and leaf
Saxifragaceae Hydrangea serrata f. acuminata (Siebold & Zucc.) Wilson A= Whole
Simaroubaceae | dilanthus altissima (Mill.) Swingle 7ty Branch
Solanaceae Capcicum annuum L. FuF Fruit
Umbelliferae Heracleum moellendorffii Hance ol Stem and leaf
Verbenaceae Caryopteris divaricata (Siebold & Zucc.) Maxim. FHUWE | Stem and leaf
Vitaceae Parthenocissus tricuspidata (Siebold & Zucc.) Planch. G| g = Stem

Table 2. List of medicinal plants tested
Korean
Family name Scientific name common Plant part
name

Araliaceae Eleutherococcus sessiliflorus (Rupr. & Maxim.) S.Y.Hu |2 Z3U5 Leaf
Araliaceae Panax ginseng C.AMey. QA4+ Stem and leaf
Amaranthaceae | Achyranthes japonica (Miq.) Nakai HFE Root
Convolvulaceae | Lithospermum erythrorhizon Siebold & Zucc. A A Stem and leaf
Compositae Inula helenium L. =&k Stem and leaf
Cyperaceae Cyperus rotundus L. kB2 Leaf
Labiatae Phlomis umbrosa Turcz. & Whole
Labiatae Scutellaria dentata var. alpina Nakai ety Stem and leaf
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Korean
Family name Scientific name common Plant part
name
Lauraceae Cinnamomum cassia PRESL A Bark
Leguminosae Glycyrrhiza uralensis Fisch. ex DC. XAES Rhizome
Stem and leaf
Leguminosae Astragalus membranaceus Bunge k7] Whole
Najadaceae Liriope platyphylla F.T.Wang & T.Tang HEE Leaf
Paconiaceae Paeonia lactiflora Pall. 2ok Root
Rhamnaceae Hovenia dulcis Thunb. 1705 | Branch and leaf
Saururaceae Houttuynia cordata Thunb. ¢kl | Stem and leaf
Solanaceae Lycium chinense Mill. T7] A5 | Branch and leaf
Umbelliferae Angelica gigas Nakai 37 Root
Umbelliferae Aralia cordata var. continentalis (Kitag.) Y.C.Chu =3 Stem and leaf
Umbelliferae Torilis japonica (Houtt.) DC. A2 Whole
Umbelliferae Atactylodes ovata (Thunb.) DC. AR Whole
Umbelliferae Bupleurum falcatum L. AlZ whole
Umbelliferae Cnidium officinale Makino iy Rhizome

2. A3 24 A

o=

=

4

A2 =, oFgAlE 9 AHE A AEAASIELDY] SIS S AEAAE AR
2M g FAE ARSI W FAE Oﬂ‘:d'%oﬂ 282 AAZE F 1% sodium
hypochlorite &2l 3043t &+t3ste] S22+ Fol 7§Ro] M2 £ 32°C growth chamberl 4]
23t oA A AE &S AT Petri dishE AH8-3F Hfa FH AEEN 249 A4 L
213l methanol 3mlE A SE &3l3te] 217 9cm petri dish W2 Whatman No. 2 Aol +Y
SHAl §2A1Z1 & fume hoodoll A 1A17F ©]/3 W] 3t methanol S 433 SHAIH T Petri
disholl TmLe] F/TE FH7Fstal HolAZl A3 FAE petri dish & 1082 39502
319 0™, 32, 3,000 lux 3+2] growth chamberol] X|4stdth 3 59 & FU3HA =g
20708 FEE At 23 9 S AR AL, tixTell gk S-S AFESHITh

H A2 24 A AARANAE Hob T T LT NAE AAHA 1% A o
50ml Hlo]| A 7HH ﬂ%—f‘& 5 327, 3,000 lux 3kl 293+ 5AH T 2G4 A1EF A
oje] mfo]AE IO & 50% acetone®ll &HH HHEHE 2ul AP oM, 719 BH
gHg ol A 3d3L 75‘4 T AFo] IE FH 10MAY A2z 2 ZHS Ak dx2T
of thet WHE&S Ar=EsTh
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1. A% 9 ZE methanol 3559 YA=% A4

A2 E 38%, ZE 452 methanol FFE-S 1,000ppm¥} 2,000ppme] FEZ ZA| 5t
tzTol e ¥ 5 AFES A (Lee, 1989)% 23, Zd] £7] 2,000ppm(AlZ 5.95%;
] 42.46%), =3 A 1,000ppm(2Z 7.84%; HE] 13.99%), A= A2 1,000ppm(A X
2.97%; B2 60.30%), YA HZx 1,000ppm(A = 3.48%; B2l 4781%) H &F A
1,000ppm(21 2 5.52%; B8] 93.31%)7F ¥ F5 2z} He] 248 25 X3 5oz
E}tTHTable 3). =3+ B FH A2 A% o] gk AA|&o] mlofstiA ¥ FH Heje 4l
S X3 A E £ A A<D 1,000ppm(46.80%), EF 2 1,000ppm(44.90%), FH U
749 1,000ppm(28.90%), A& 7EA12F S 1,000ppm(36.84%), % 74 2,000ppm(83.09%)
2 7112k 9 1,000ppm(33.85%)°] AT

GibberellinF2] &4 A4S 3] H AF2H A% A A H(Murakami, 1970)S AFE3FA
o, IAAE 1,000, 2,000, 4,000ppme] FEE ZA G stk izl Hls) 10%
ol A2dxAo] ARE FEE ARES Zd 7] 2,000ppm(21.23%), = F S 4,000
ppm(26.45%), FhAe]l 711k 2 2,000ppm(26.08%), FHWHE 7AQ 2,000ppm(26.89%), W
A2l Az 2,000ppm(15.95%), U5 7FA] 2,000ppm(15.17%), B2+ A H 2,000ppm(13.32%),
2z A= 2,000ppm(20.08%), AHEUE 7129} 9] 2,000ppm(14.82%), Aol B
2,000ppm(14.70%), 2] 7FA1 2k 2 2,000ppm(15.57%), % 74F 2,000ppm(30.21%), OF7HAIL
5 2 2,000ppm(21.20%), & 7FR12F < 2,000ppm(40.71%) = F313F 2,000ppm(20.08%)
T FAFE AT BE AE FolA Bl A4S FZ8HA K Table 4).
EL W7 EZ ZAIKTable 3, Table 4), Zth =7+ ¥ FHo A}
B R ow, e A9, BiAe 7HA e o, FHWE A,

oM oo T Py

RS

3, 51}
2 bA, el hASk 9, % A, oALR o, W hAsk Qe m AR A%
9 4R Pelo] A W SASAT =8 949 A2 1,000ppm(AE 348%; %)

47.81%) 2 &5 A= 1,000ppm(2 = 5.52%; 2] 93.31%)= W FE He] A4S IA

2289t WA o] A8 FEE gibberellinF S AIE A& AAZRo HojH A

g4 EFE0] FiE Ue AR FAHUSH, FH Abopx|odA HA AL T AU
s

A
2228 93 F7F AZFAIZE HH)(An et al, 2012) AL A ZH 2] o] &7}
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Table 3. Growth of rice seedlings as affected by the methanol extracts of native plant

resources
Scientific name Conc. Plant part o Control
ppm Shoot Root
H. salicifolia (Vahl) Nees 1000 | Stem and leaf | 0.14+0.19"| 3.89+0.54
A. elata (Miq.) Seem. 1000 Leaf 0.93+0.08 |-84.54+0.06
K. scoparia (L.) Schrad. 1000 Whole -3.32+40.15 |-11.73+0.44
D. indicum (L.) Des Moul. 1000 | Stem and leaf |-13.70+0.17 | 46.80+0.63
A. hispidus Thunb. 1000 Leaf -7.28+0.08 |-65.64+0.08
D. zawadskii (Herb.) Tzvelev 1000 Whole -9.43+0.13 | -4.71+0.42
D. boreale (Makino) Ling ex Kitam. 1000 | Stem and leaf | -7.67+0.16 | 5.10+0.53
A. princeps Pamp. 2000 | Stem and leaf | -0.57+0.10 | 83.09+3.56
C. japonicum var. maackii (Maxim.) Matsum. 1000 Whole 3.48+0.17 | 47.81+0.52
P. aquilinum var. latiusculum (Desv.) Und. ex Heller. | 1000 Whole -5.28+0.19 | -1.56+0.41
R. mucronulatum Turcz. 1000 | Branch and leaf| -0.86+0.10 | 33.85+0.67
S. suffruticosa (Pall.) Rehder 1000 | Branch and leaf| -4.44+0.20 | 10.31+0.52
P. communis Trin. 2000 Stem 5.95+0.25 | 42.46+0.41
M. sinensis var. purpurascens (Andersson) Rendle 1000 | Stem and leaf |-20.39+0.16 | 15.41+0.53
C. lacryma-jobi var. mayuen (Rom. Caill.) Stapf 1000 Whole 5.5240.10 | 93.31+0.54
S. borealis (Hack.) Makino 1000 Leaf -21.69+0.16 |-34.05+0.48
P. vulgaris var. lilacina Nakai 1000 Whole -1.69+0.13 | 44.90+0.37
L. japonicus (Burm.) Hara 1000 | Stem and leaf | -6.38+0.15 | -9.72+0.34
W. floribunda (Willd.) DC. 1000 Branch -14.77+0.24 | 13.23+0.51
L. bicolor Turcz. 1000 | Branch and leaf| -5.89+0.34 | 36.84+0.76
R. pseudoacacia L. 1000 Leaf -4.76+£0.24 | 7.19+0.50
P. lobata (Willd.) Ohwi 1000 | Stem and leaf | -6.04+0.10 | -0.33+0.30
T. repens L. 1000 Whole 0.40+0.17 | 6.67+0.32
P. odoratum var. pluriflorum (Miq.) Ohwi 1000 | Stem and leaf |-18.69+0.18 (-68.33+0.22
A. var. viviparum Regel 1000 Bulb -2.00£0.25 | 3.57+0.72
G. indicum Lam. 1000 | Stem and leaf | 7.84+0.14 | 13.99+0.35
M. bombycis Koidz. 1000 | Branch and leaf |-18.00+£0.23 | 6.35+0.55
O. biennis L. 1000 | Stem and leaf |-17.12+0.17 |-44.55+0.31
O. japonica Thunb. 1000 | Stem and leaf |-20.83+0.07 | 8.13+0.41
C. majus var. asiaticum (Hara) Ohwi 1000 Whole 12.9940.11 |-43.14+0.17
P. asiatica L. 1000 Whole 2.18+0.09 | 3.13+0.24
R. crispus L. 1000 Root -19.7740.14 |-21.56+0.36
R. coreanus Migq. 1000 | Stem and leaf [-15.38+0.14 | 4.61+0.36
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Scientific name Cone. Plant part o Control
ppm Shoot Root

R. crataegifolius Bunge 1000 Whole -13.80+0.11 | -8.96+0.28
S. prunifolia f. simpliciflora Nakai 1000 | Branch and leaf|-26.96+0.20 |-72.56+0.14
S. gracilistyla Miq. 1000 | Stem and leaf [-13.98+0.08 |-28.11+0.31
H. serrata f. acuminata (Siebold & Zucc.) Wilson 1000 Whole 2.97+0.11 | 60.30+0.53
A. altissima (Mill.) Swingle 1000 Branch -11.7640.16"|-16.09+0.34
C. annuum L. 1000 Fruit 2.97+0.15 |-11.62+0.26
H. moellendorffii Hance 1000 | Stem and leaf | 3.15+0.16 |-26.35+0.28
C. divaricata (Siebold & Zucc.) Maxim. 1000 | Stem and leaf | -6.15+0.31 | 28.90+0.31
P. tricuspidata (Siebold & Zucc.) Planch. 1000 Stem -10.99+0.08 |-25.01+0.36

* Meantstandard error of 20 seedlings.

Table 4. Effects of the methanol extracts of native plant resources on the second leaf
sheath and root growth in rice seedlings

Conc. % Control
Scientific name Plant part | The 2nd leaf
ppm sheath Root
H. salicifolia (Vahl) Nees 1000 | Stem and leaf |-10.46+0.09" | -3.12+0.44
A. elata (Miq.) Seem. 2000 Leaf -8.07+£0.12 | -8.89+0.36
K. scoparia (L.) Schrad. 2000 Whole 15.95+0.13 5.00+0.40
D. indicum (L.) Des Moul. 4000 | Stem and leaf | 26.45+0.18 4.81+0.40
A. hispidus Thunb. 1000 Leaf -8.81+0.07 2.38+0.38
D. zawadskii (Herb.) Tzvelev 2000 Whole 20.08+0.22 | 85.00+5.73
D. boreale (Makino) Ling ex Kitam. 2000 | Stem and leaf | 5.07+0.17 | -4.17+0.60
A. princeps Pamp. 2000 | Stem and leaf | 30.21+0.11 2.13+0.28
C. japonicum var.maackii (Maxim.) Matsum. 2000 Whole 7.3240.18 | -10.00+.29
P. aquilinum var. latiusculum (Desv.) Und.ex Heller.| 1000 Whole -2.23+0.08 | -1.56+0.22
R. mucronulatum Turcz. 2000 |Branch and leaf| 40.71+0.16 | 19.26+0.33
S. suffruticosa (Pall.) Rehder 2000 |Branch and leaf| 26.08+0.17 | 13.28+0.44
P. communis Trin. 2000 Stem 21.23+0.14 | -0.19+0.38
M. sinensis var. purpurascens (Andersson) Rendle |2000| Stem and leaf |-11.07+0.13 | -6.94+0.19
C. lacryma-jobi var. mayuen (Rom.Caill.) Stapf 2000 Whole 5.82+0.24 | -8.06+0.70
S. borealis (Hack.) Makino 1000 Leaf -1.06+0.08 | -2.97+0.32
P. vulgaris var. lilacina Nakai 2000 Whole 0.94+0.18 |-14.81+0.34
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Conc. % Control
Scientific name Plant part The 2nd leaf
ppm sheath Root

L japonicus (Burm.) Hara 2000 | Stem and leaf | -1.80+0.19 | -3.28+0.43
W. floribunda (Willd.) DC. 2000 Branch 15.17+0.14 | -3.68+0.35
L. bicolor Turcz. 2000 | Branch and leaff 15.57+0.13 5.00+0.34
R. pseudoacacia L. 2000 Leaf 21.20£0.15 | -3.52+0.50
P. lobata (Willd.) Ohwi 2000 | Stem and leaf | -9.57+0.15 |-14.44+0.44
T. repens L. 2000 Whole -2.61£0.18 | -4.87+0.56
P. odoratum var. pluriflorum (Miq.) Ohwi 1000 | Stem and leaf | -9.99+0.10 |-18.74+1.32
A. scorodoprasum var. viviparum Regel 1000 Bulb -2.23+0.07 7.214+0.40
G. indicum Lam. 1000 | Stem and leaf | -4.82+0.05 | -0.22+0.26
M. bombycis Koidz. 2000 | Branch and leaf| 14.82+0.16 1.67+0.44
O. biennis L. 1000 | Stem and leaf | -4.82+0.07 | -3.57+0.44
O. japonica Thunb. 1000 | Stem and leaf | -2.56+0.07 7.85+0.39
C. majus var. asiaticum (Hara) Ohwi 2000 Whole -0.59+£0.20 | -1.78+0.46
P. asiatica L. 2000 Whole 8.07+0.18 1.02+0.39
R. crispus L. 2000 Root 14.70+0.15 2.73+0.36
R. coreanus Miq. 2000 | Stem and leaf | 13.32+0.13 | -5.83%0.37
R. crataegifolius Bunge 2000 Whole -15.54+0.20 | -15.54+0.63
S. prunifolia f. simpliciflora Nakai 1000 | Branch and leaf| -4.11+£0.06 | -6.91+0.27
S. gracilistyla Miq. 1000 | Stem and leaf | -2.00+0.07 | -3.35+0.40
H. serrata f. acuminata (Siebold&Zucc.) Wilson 2000 Whole 4.69+0.17 | -6.20+0.53
A. altissima (Mill.) Swingle 2000 Branch -22.41£0.25" | -21.13+0.67
C. annuum L. 2000 Fruit 20.08+0.18 | -1.67+0.52
H. moellendorffii Hance 2000 | Stem and leaf |-16.70+0.15 | -8.43+0.44
C. divaricata (Siebold&Zucc.) Maxim. 2000 | Stem and leaf | 26.89+0.16 | 11.48+0.33
P. tricuspidata (Siebold&Zucc.) Planch. 1000 Stem -2.00£0.10 | -8.70+0.40
* Meantstandard error of 10 seedlings.
2. °F&4E methanol F&E9 4AFA 24

22 233 8] oF&A = A methanol FE=of 3 ¥ FEH LSS AT A3
(Table 5), ¥ f+E Alx9} e A4S £33 A5 T2 4= Y 1,000ppm(A = 1.57%;
B 72.77%), T71AAGE 79 Q1 2,000ppm(AZ 6.40%; BT 19.09%), AMSAF Az
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1,000ppm(21 32 4.76%; ¥l 3521%) 2 & 2= 1,000ppm(Al 2 12.46%; Bl 55.56%)°1 A
oh @ W FE ARE oF 10% AFE AN TIHA Bl 2Ads £33 AsE =
=73 1,000ppm(66.08%), F7 2] 1,000ppm(35.61%), FEE AA 1,000ppm(20.42%), ZHeF
B 1,000ppm(22.05%), g <74 1,000ppm(25.78%), FHAF 2 1,000ppm(37.50%) = =
749 1,000ppm(34.54%) 0] ATk T3 S|, WEF S, 5 ZH P2 1,000ppmol Al 2F 80% U
= W FE o A4S dAsA JA AT

Table 5. Growth of rice seedlings as affected by the methanol extracts of medicinal plants

Conc. % Control
Scientific name Plant part

ppm Shoot Root
E. sessiliflorus (Rupr. & Maxim.) S.Y.Hu 1000 Leaf -17.76£0.13" | -93.42+0.04
P. ginseng C.A.Mey. 1000 | Stem and leaf -2.82+0.18 -56.67+0.41
A. japonica (Miq.) Nakai 1000 Root -1.00£0.12 | -27.89+0.27
L. erythrorhizon Siebold & Zucc. 1000 | Stem and leaf -2.57+0.19 -8.00+0.36
L. helenium L. 1000 | Stem and leaf -3.14+0.27 13.82+0.50
C. rotundus L. 1000 Leaf -6.91+0.14 37.50+0.54
P. umbrosa Turcz. 1000 Whole 12.46+0.08 55.56+0.39
S. dentata var. alpina Nakai 1000 | Stem and leaf -7.40+0.11 34.54+0.50
C. cassia PRESL 1000 Bark -23.90+0.08 | -85.03+0.09

1000 Rhizome -11.69+0.14 66.08+0.36
G. uralensis Fisch. ex DC.

1000 | Stem and leaf 1.57+0.17 72.77+0.74
A. membranaceus Bunge 1000 Whole -2.98+0.11 -13.274+0.35
L. platyphylla F.T.Wang & T.Tang 1000 Leaf -27.96+0.11 -77.94+0.15
P. lactiflora Pall. 1000 Root -10.4240.18 22.05+0.54
H. dulcis Thunb. 1000 | Branch and leaf | -6.38+0.09 | -14.84+0.32
H. cordata Thunb. 1000 | Stem and leaf -9.93+0.17 20.42+0.52
L. chinense Mill. 1000 | Branch and leaf | -7.51+0.18 26.77+0.51
A. gigas Nakai 1000 Root -7.92+0.14 35.61+£0.24
A. cordata var. continentalis (Kitag.) Y.C.Chu | 1000 | Stem and leaf -9.70+£0.09 | -81.03+0.12
T. japonica (Houtt.) DC. 1000 Whole 4.76+0.30 35.21+0.60
A. ovata (Thunb.) DC. 1000 Whole -7.99+0.12 12.50+0.33
B. falcatum L. 1000 whole -12.4340.15 -100+0.00
C. officinale Makino 1000 Rhizome -13.51+0.11 25.78+0.40

* Meantstandard error of 20 seedlings.
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Table 6. Effects of the methanol extracts of medicinal plants on the second leaf sheath
and root growth in rice seedlings

Conc. % Control
Scientific name Plant part The 2nd leaf

ppm sheath Root
E. sessiliflorus (Rupr. & Maxim.) S.Y.Hu 2000 Leaf 1.02£0.20" | -9.86+0.34
P. ginseng C.AMey. 2000 | Stem and leaf 8.89+0.15 | -4.07+0.40
A. japonica (Miq.) Nakai 2000 Root -0.94+0.18 -7.96+0.43
L. erythrorhizon Siebold & Zucc. 1000 | Stem and leaf | -18.92+0.12 | -16.06+0.53
L. helenium L. 1000 | Stem and leaf -7.87+0.05 1.45+0.50
C. rotundus L 2000 Leaf -3.02+0.17 | -2.28+0.62
P. umbrosa Turcz. 2000 Whole 13.32+0.16 | -0.93+0.39
S. dentata var. alpina Nakai 2000 | Stem and leaf -4.69+0.16 | -14.72+0.48
C. cassia PRESL 2000 Bark -8.82+0.15 | -15.00+0.29

2000 Rhizome 6.5740.12 | -6.48+0.37
G. uralensis Fisch. ex DC.

2000 | Stem and leaf 4.19+0.20 | -4.40+0.50
A. membranaceus Bunge 2000 Whole 9.19+0.14 5.74+0.38
L. platyphylla F.T.Wang & T.Tang 1000 Leaf -11.42+0.12 | -4.96+0.52
P. lactiflora Pall. 1000 Root 0.23+0.07 0.89+0.48
H. dulcis Thunb. 2000 | Branch and leaf 8.07£0.16 | -1.85+0.47
H. cordata Thunb. 2000 | Stem and leaf -5.07£0.17 | -7.31+0.48
L. chinense Mill. 2000 | Branch and leaf | -7.19£0.17 | -2.06+0.68
A. gigas Nakai 2000 Root 4.69+0.17 | -3.06+0.42
A. cordata var. continentalis (Kitag.) Y.C.Chu 1000 | Stem and leaf -2.81£0.09 | -6.81+0.57
T. japonica (Houtt.) DC. 2000 Whole -3.94+0.23 | -16.30+0.77
A. ovata (Thunb.) DC. 2000 Whole -2.81£0.16 | -13.52+0.52
B. falcatum L. 2000 whole 29.72+40.23 -0.88+0.69
C. officinale Makino 2000 Rhizome 9.94+0.17 | -1.85+0.45
* Meantstandard error of 10 seedlings.

oFg2= Bl kA FE=o) e W ARARA A AA 23 (Table 6)=5E e A

ol AAA oF 6% olste] mefRl Al E UEhll oy, A2gxgo] AdE AEES &
Z 7 2,000ppm(6.57%), = A4 2,000ppm(4.19%), T HE] 2,000ppm(4.69%), ST A
Z 2,000ppm(13.32%), A& A Z 2,000ppm(29.72%), 214+ 734 2,000ppm(8.89%), A& 7
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2,000ppm(9.94%) SN 7A€k S 2,000ppm(8.07%) X &7] = 2,000ppm(9.19%)= 2
A=t A ZoF gl Af FEEL FY TEOA AAEN FALS HAFA] gk
o, ol= H FH A AAW(Lee, 19897 B A2dxA A HA %(Murakaml 1970)°l)
A Ak F g8 =& 7|7ke] Aoldhe 7IIg Ao g AyZtE mhEka] b

frE AR A 8 agl A AN AE AZ, QA AR R SN THR 9}
A FFEE Bk B sRoA AEY "arol AT

471 ARHES Hﬂ R AFS 09 g2 27, 97 B, $@ Az 2 AT
2R TERAV} ok T2 AGL MEF F8AE HAET B I AbAz 28
735 A A (Lee et al., 2006)Z# 2] &-gAo] EI=F St}

=
12
Fo

T AEAY F FEAEEY AE S a5 A 98t 64F 6579 F
== NEE Z2AIS W(0nyza sativa) FH A& Pl &S Frretdoh 1 243 11
Z 1289 Z(Artemisia princeps) 73, Q73 F(Cirsium japonicum var. maackii) Az,
(Rhododendron mucronulatum) 72 2+ A, 2Ol (Phragmites communis) 71, &5(Coix lacryma-
jobi var. mayuen) =, MPH(Lespedeza bicolor) 7VA1&} S, A= (Hydrangea serrata f.
acuminata) A%, 4 (Phlomis umbrosa) Az, ZZ(Glycyrrhiza uralensis) 73, 12(G.
uralensis) 739, B A(Angelica gigas) B8 L A (Cnidium officinale) <78 FZ2E2 ¥ F 1
LS ZAANIE AR eyt & A et A7) AE Fo s AE
%218 F7F A2 dH] RS 93 AR EA E87HsA0] e AR AHEIIT

[=E445Y 0 2013, 11, 17. =254 @ 2014, 1. 13. AZF=EH45Y : 2014. 1. 20]
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