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ABSTRACT : Presowing seed treatments used to enhance the rates of germination and afterward seedling
emergence have not occasionally shown the same rate in indoor and field. The treatments considering
germination mechanism and factors affecting germination must be totally included in indoor experiments so
that the results drawn can be reproduced in the field. Seed germination is controlled by Phytochrome—
mediated action changed with composition rates of red and far-red lights. Sunlight can penetrate soil into 6~
9 mm depth, which in turn means that seeds having 2~3 mm in their width may receive the light if soil was
covered 3 times over them. The penetrating light, moreover, turns to more far-red light than red light reverse
to the sunlight. For germination tests after the artificial presowing seed treatments, therefore, seeds of
smaller than 2 mn ( 2 mm), 2~3 mm, and larger than 3 mn (> 3 mm) must be done with incandescent lamp (IL)
having more far-red light, with IL or in darkness, and in darkness, respectively. The 96 papers published in 13
Korean scientific journals up to the end of 2003 were analysed on the basis of the above explanation. 91
species were used 147 times as experimental materials; 101 times for { 2 mn seeds, 24 times for 2~3 m
seeds and 22 times for > 3 mn seeds. If they were analysed as the light sources used for germination tests,
correct applications reached more and less than 60% in both 2~3 mm and > 3 mm seeds but 23% in < 2 mn
seeds, conclusionally meaning that when the experimental results in the scientific papers were applied into
farming practices, care was taken of their application because most of medicinal plant seeds were very small,
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Fig. 1. A proposed model for developing the optimum
prsowing seed treatment to enhance seed
germination and seedling emergence. Sowing
depth for treated seeds on the field should be
considered because of influence of transmitted
light (Kang et al,, 2003).
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Table 2. Korean scientific journals including the presowing seed treatments and number of medicinal plant

species and used technigues.

Papers Species Seed treats’

No. English names Korean names "
_________ PR
1 Korean Journal of Crop Science IR EYY 7 4 8
2 Korean Journal of Ecology TP K| 1 1 1
3 Korean Journal of Ginseng Science 2 QAP K] 4 2 7
4 Korean Journal of Horticultural Science Technology =¥ 25t A 1 1 1
5 Korean Journal of Medicinal Crop Science 3k EESYR 28 20 14
6 Korean Journal of Plant Resources FRGHN S SR 10 18 7
7 Korean Journal of Weed Science LRI R 3 3 8
8 Journal of Korean Forest Society I LA 9 14 9
9 Journal of Korean Society Horticultural Science LR K 18 35 11
10 Journal of Korea Traditional Landscape Garden Society 3t=7% ¥ ¥ A 1 1 4
11 Journal of the Korean Institute of Landscape Architecture $t=Z3 3R] 1 1 6
12 Journal of the Korean Tea Society B A S A| 1 1 1
13 RDA Journal of Agricultural Science FANEER 12 - 14 12
) CTotal 9% o 17

" Refered to Table 4 below.
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Table 3. Species names used in the collected papers and practicality of light sources applied during their

germination tests after artificial seed treatments.

No. Scientific names Korean Papers (no)
hames Total Correct Uncertain incorrect
1 - Acanthopanax koreanum Nakai HeZOur 1 i
2 Acanthopanax senticosus Harms JINeZdm! 2 1 1
3 Actinidia arguta Miq. e it 1 1
4  Adenophora triphylla var. japonica Hara T 3 1 2
5  Agrimonia pilosa Ledeb. JAUUE 1 1
6  Albizzia julibrissin Durazz. AAYR 1 1
7 Alisma conaliculatum All. Br. et Bouche g A 1 1
8  Allium cepa L. g 1o 1 1
9  Angelica dahurica Bentham et Hooker ALY 3 2 1
10 Angelica gigas Kitagawa a4 2 1 1
11 Angelica gigas Nakai g 2 1 1
12 Angelica polymorpha Max. 339 1 1
138  Aralia cordata Thunberg E 8 4 2 2
14  Aralia elata Seem. EEUR 2 2
15  Aster scaber Thunberg B3 6 2 4
16  Aster tataricus L. 7ha) 3 2 1 1
17  Atractylodes japonica K. ¥ F 1 1
18  Belamcanda chinensis L. 924 1 1
19  Bidens tripartita L. 7ta}ArE] 1 1
20  Buplerum falcatum L. Az 5 2 2 1
21  Capsella bursa-pastoris Med. 3 9 2 2
22  Cassia minosoides var. noname Makino A E 1 1
23  Chaenomeles sinensis Koehne Bayr 1 1
24  Codonopsis lanceolata Trautv. 4 g 5 4 1
25  Codonopsis pilosula Nannf, oA 4 4
26 - Coix lacbruma—jobi L. var. ma—yuen Stapf g F 1 1
27  Commelina communis L. HARE 1 1
28  Cornus controversa Hemszl FFUR 1 1
29  Crotalaria sessiflora L. gug 2 1 1
30 Cudrania tricuspidata Bureau ZREYR? 1 1
31 Daphniphyllum macropodum Miquel 2A94R 1 1
32  Dianthus superbus L. sngol g 1 1
33  Eucommia ulmoides Oliver EFUuR 1 1
34  Euonymus alatus Siebold ayr 1 1
36  Euonymus japanica Thunb. ANAEUR 1 1
36  Foeniculum vulgare Gaert, 3 % 1 1
37  Fraxinus rhynchophylla Hance SZPIYR 1 1
38  Galium spurium L. R 1 1
89  Gentiana scabra Bunge var. buergeri Max. ¢ g 1 1
40  Glihnia littoralis Fr. Schmidt et Miquel L3 1 1
41  Hemerocallis dumortierii Morr R NEC RS 1 1
42 Heracleum moellendorffii H. S 1 1
43  Hosta plantaginea Aschers. L8’ 1 1
44  Hovenia dulcis Thunb. #ARGR’ 1 1
45  Kalopanax septemlobus Koidz. suR 1 1
46  Kinkgo biloba L. LgUR 1 1
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Table 3. Continued.

No. Scientific names Korean Papers (o)
names Total Correct Uncertain Incorrect

47  Leonurus sibiricus L. dx 2 2
48 Liriope platyphylla Wang et Tang WEF 1 1
49  Lycoris aurea (L. Héit) Herb. N8 AL et 1 1
50  Melandryum firmum Rohrbach X 2 2
51 Nandina domestica Thunb. g H 1 1
52  Oenanthe stolonifera DC. oj 42 2 2
53  Opuntia ficus—indica var. saboten Makino Moy 1 1
54  Paeonia lactiflora Pallas & oF 1 1
55  Panax ginseng C.A. Meyer I 6 2 4
56  Panax quinquefolium L. A gy 1 1 .
57  Patrinia scabiosaefolia Fisher et Link OtElE 1 1
58  Percicaria hydropiper L. S 1 1
59  Percicaria tinctoria H. Gross z 1 1
60  Perilla frutescens var. acuta Kudo PN i 1
61  Persicaria perfoliata H. Gross HL2ujg’ 1 1
62  Phellodendron amurense Rupr. FFMuR 2 2
63  Phlomis umbrosa Turcz. £ ¢ 1 1
64  Phytolacca americana L. 0327 1 1
65  Pinus koraiensis Sieb. Arug 1 1
66  Plantago asiatica L. 339 1 1
67  Platycodon grandiflorum DC, L3 7 4 1 2
68  Polygonatum odoratum var. pluriflorum Ohwi 5= 3 3
69  Poncirus trifoliata Rafinesqure Biuz 1 1
70  Pulsatilla koreana Nakai iy 1 1
71 Rehmannia glutinosa Libosch. A% 2 2
72  Rhododendron fauriei for. rufescens i B 1 1
73  Rhododendron mucronulatum Turcz. A= 1 1
74  Rhododendron yedoense Max. HEFH 1 1
75  Rosa davurica Pall. Jaygur 1 1
76  Rosa multiflora Thunberg AYPur 1 1
77  Sambucus williamsii var. coreana Nakai TIUR 1 1
78  Scilla sinensis Druce 72X 1 1
79  Scrophularia buergeriana Miduel # 1 1
80  Solidago virga—aurea var. asiatica Nakai RS 2 1 1
81  Sorbus commixta Hed.. oot 8 1 -1
82  Styrax japonica S. et Z. i E=38 3= 2 1 1
83  Thalictrum aguilegifolium L. ¥ erte 2 2
84  Thea sinensis L. Kt 2 1 1
85  Thuja occidentalis L. EHUR 1 1
86  Trapa japonica Ferov. o & 1 1
87  Typha orientalis Presl. ERS 1 1
88  Veronicastrum sibirium Pennel 3 % 1 1
89  Wasabia japonica Matsum. Axgo] 1 1
90  Zanthoxylum piperitum DC. xmuyr 4 4
91  Zizyphus jujuba Mill o F 2 1 1

Total 147 51 48 48

' Species not registered in “Coloured Medicinal Plants of Korea [Chang-Su Yuk (ed.), 1989)".

333



AL AL
=g - M5

fol

Ho

TR

Table 4. Presowing seed treatments used in the presowing seed treatments of the Korean scientific journals.

No. Treatments Paﬁ?—:‘?’zt?:o.) No. Treatments ngiizt?:o.)
1 After—ripening 10 10 Growth regulators 55

2 Tap watering only 11 11 Light treatment 10

3 Washing 14 12 Temperature control 7

4 Hot water soaking 6 13 Seed drying 21

5 Scarification 8 14 Microorganism treatment 1

6 Stratification 28 15 Fungicide treatment 2

7 Prechilling 53 16 Other chemical treatment 1

8 Priming 23 17 Coating (= Pelleting) 2

9 Seed-coat softening 35 Total 287

Table 5. Materials and methods summarized with the presowing seed treatments of scarification, priming, seed—
coating softening and growth regulators shown in the Korean scientific journals.

Kinds Adoption

Treatments Materials or methods (no. of adoption)
——————— no. -—------
I Scratching with sands (2), Piercing (1), Removing seed—coat (1),
Scarification Temperature controf (1), Not mentioned (1) ° 6
KNOs (14), Ca(NOs): (9), Thiourea (2), KsPO: (2), Sodium—5 mono—

Priming nitroguaiacol (Atoshin) (2), KELPAK (1), AgNQOs (1), PEG (1), KNO: (1) 9 33

Seed—coat NaOCI (14), H:SO4 (13), KOH (7), H:0: (4), HNOs (2), Acetone (2), 9 45

softening NaOH (1), Ethanol (1), Ethylene chlohydrin (1)

Growth Gibberellins (GAs (64), GA« (1), GA» (1)} Cytokinins (BA (9), kinetin

regulators (12)) Auxins (NAA (4), IAA (11), IBA (5)); Absicsic acid (4); Ethylene 14 108

(Ethrel (3)) etc (CCC (1), PIX (1), Enzyme (1), Butachlor (1))
of Aelst AL £ 63 gt A A e nke} o] (& 1) o}k FhT}, whd 2127171 3 mn olakel F& Wo] d
T2k ot 2z A E e 54E AY ke T & e ddHel Akl uliel HopA e Rzl A
lEZlo], & HES A T FV|HER ol FES g stodol k= Wk, TAA717F 2~3 ml T FAE
578t & F o] 2 m o) YRR o R A4 7y HEE = B B0 wet R <FRQI W& wHAL o
£ 28 6150, 2~3 m ¥ 3 mn o] 2+ 1550 glo Ask 4= glo] MAG o g W ThabA, i el A
FE AT -2 vkl AuE Hst] FAE A9H Hholalgo] o] oy ot g} (X 1; 1% 7; 3 6). o}
O Ayt FEEL FAY A7)0 F8] 42 4 Aol o] &H FYo] AAst A, =i Mt ors
Zatol AFHhn & 4 Qe geko] BErbest A, H3e 2 oE Ao o)g
= B S Foto] AEE e As 4R

3. MelDI=0) A2y 2 RetE X 3% Zom A oR =% Hyvl g F

A AAE FAFe] Woby) 2k s ol FRprE At oA gt FaEE W IR #EE =io] o4k
A He WS 3% 13 o] F2kA7|7F 2 m o]kl A A o] E3} FEE =& Aglo] YT 0T A EUT
Aol A MFHETE AL AFeEQl R < FRll AstA 57] or] Agel ¥ 38 SAR s Ao £ ok g4}
w ol opa 2 2k 979 S 18 sk R < & AL 9F g HAeAE A A 2 TR ¢
FRE 748 &5 Hols Mg T oE g v|5uA] 48 th g5l A9 A FAALE 7heE Aot i ehs] A of
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Table 6. Classification by seed size of the species used in the presowing seed treatments of the Korean
scientific journals.

Seed Species (K ) Germination
width () pecies (Korean names tost
Acanthopanax koreanum (8 2 2T UR), Acanthopanax senticosus CtN2Z1T"),  Incandescent
Actinidia arguta (%3 W4 R), Adenophora triphylla CXTH), Alisma conaliculatum lamp

(BAD), Allium cepa (Y1), Angelica gigas (8 3 H), Angelica gigas (83 H),
Angelica polymorpha (3 3 1), Aralia cordata (5 8), Aralia elata (R4 %),
Aster scaber (&%), Aster tataricus (W01 #), Atractylodes japonica (&%),
Belamcanda chinensis (8 2 X), Bidens tripartita (Gt} Ate]), Buplerum falcatum
(N X), Capsella bursa~pastoris (1), Chaenomeles sinensis (23t 2),
Codonopsis lanceolata (A4R), Codonopsis pilosula (%4}), Commelina communis
(F % E), Crotalaria sessiflora (B8WE), Daphniphyllum macropodum (2 A8 U12),
Dianthus superbus (8Tt 01 &), Eucommia uimoides (£ % W), Foeniculum
vulgare (8 %), Fraxinus rhynchophylla (8 23 W4R), Galium spurium (239 3),
Gentiana scabra (£8), Glihnia littoralis (*1'¥ %), Heracleum moellendorffii
(%1% 8]), Hosta plantaginea (&88"), Leonurus sibiricus (& 2 X), Melandryum
firmum (& 3 X), Oenanthe stolonifera (Bl W), Opuntia ficus-indica (3 Q7),
Patrinia scabiosaefolia (OYEYE]), Percicaria hydropiper (41 ), Percicaria tinctoria
(B), Perilla frutescens (Rt 2), Persicaria perfoliata (M == W& "), Phlomis
umbrosa (%), Phytolacca americana (01 =Xt2] ), Plantago asiatica (2% °l),
Platycodon grandiflorum (=2t Xl), Pulsatilla koreana (80| &), Rehmannia
glutinosa (X %), Rhododendron fauriei (T8 &), Rhododendron mucronulatum
(RE3), Rhododendron yedoense (Y8 &), Sambucus williamsii (%FYR), Scilla
sinensis (R &), Scrophularia buergeriana (8 ), Solidago virga—aurea (014 #),
Sorbus commixta (Ot 7} 8), Thalictrum aguilegifolium (8 &1T3), Thuja occidentalis
(B R), Typha orientalis (&8 &), Veronicastrum sibirium (‘3 X), Wasabia
Japonica (1 %3 9)

Agrimonia pilosa (8 N U4 8), Albizzia julibrissin (R} A UG R), Cassia minosoides  Incandescent
(X}8), Cornus controversa (3% Y4R), Cudrania tricuspidata (12X 12", lamp
Euonymus japanica (N8 U4 R), Hemerocallis dumortierii (Z A% 2"), Hovenia or darkness
dulcis (R WU R "), Nandina domestica (88 "), Panax ginseng (R &), Panax

quinquefolium (X & &), Phellodendron amurense (83 MW &), Rosa davurica

(B AUR), Rosa muitiflora BAWLR), Zanthoxylum piperitum (ZT 4 R)

Angelica dahurica (R W), Coix lacbruma—jobi (8 &), Euonymus alatus (3t Darkness
WR), Kalopanax septemiobus (&WUR), Kinkgo biloba (£ W1R), Liriope platyphylla
>3 (W2 %), Lycoris aurea (8 Xt 2"), Paeonia lactiflora (B2}, Pinus koraiensis
(RYR), Polygonatum odoratum (523, Poncirus trifoliata (XU R), Styrax
Jjaponica (M &EUR), Thea sinensis (X, Trapa japonica (BV8), Zizyphus jujuba (TH3F)

(2

' Species not registered in “Coloured Medicinal Plants of Korea [Chang-Su Yuk (ed.), 1989)".
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Table 7. Practicality analysis
scientific journals.

Ho

A

FS

Fa
—o

ob

of the presowing seed treatments of the medicinal plants published in the Korean

Seed width (mm)

Parameters
(2’ 2~3 > 8 Total
no. % no. % no. % no. %
Species 61 67.0 15 165 15 16.5 91 100.0
O Total 101 68.7 24 16.3 22 15.0 147 100.0
Germination O Correct 23 228 15 62.5 13 591 51 3486
test lamp O Uncertain 32 317 8 333 8 36.4 48 327
O Incorrect 46 455 1 42 1 45 43 327

" In theorstical basis, incandescent lamp for { 2 mm seeds in width. incandescent lamp or darkness for 2~3 mn seeds in
width, and darkness for > 3 mm seeds in width should be used as light sources for germination tests.
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