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R, MBEBBRERTRFER 92~94.9%, ERK 8.8~20%, @i TR BRI HIhLAE
REEFP T InEN:, fm#EY: Pharbitis hederacea RIMERIIFIFRHFR N 3.4~6.7%, T
BER FEREREINE 90.9%, Pe4JLH Erodium stephanianum WER 24 RFH 47~
57%, TROAEPRFERFRRE 100%, AR HEAKER, Znkk{f Bucommia ulmoides,
kA Rhus chinensis, =L Caesalpinia sepiaria %, Witk kEGE —BER,.H
RARBEARMABLE, mXBERE-FELRIEE,
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Tab 1. Afterripening and germination of some medicinal plant seeds in

seasonal fluctuating temperatures

Temperature and duration | Temperature and dura-| Germina-
Chinese name Plant name for morphological after- tion for physiological tion
development of seeds afterripening of seeds %)
= Panax ginseng 17~20°C 30~40d ,10~15°C | 0~5°C90~120d 85.6
50~60d
¥ 2 | P. quinguefolius above 20°C 50d, 15~19°C 2~3°C 125d or 5~6°C 96.7
40 d (12~14°C crack) 108d
m F A | P. major above 20°C 70d ,8.2~16.9°C| —5.6~2.8°C140d 91
70d
# H M | Acanithoparax senticosus (1) 20°C 60d,15°C 30d 0~5°C70d 15.5
(2) 20°C 90d,9~19°C 50d | —6.7~4.8°C150d 42~73.3
B b | A. gracilistylus above 20°C 90d ,8~17°C 40d| —6.7~4.8°C160d 72
L HEHFE | Corydalis repens above 20°C 40d,11~17°C60d| 0~5°C90d 99
% i | Notopterygium forbesii above 20°C80d ,11~17°C60d| 0~5°C140d 88.5
brY # | Euphorbia fischeriana above 20°C90d ,8.8~17.1°C | —6.7~4.8°C170d 88.8
40d

2. RRE BMERERKEEEERZE, £ LERKBERMEDE. wmEihE 10°C
AU, RERK 92.7%, e 15~20°CHl 22.5% . B HBEED LR F3HKik 93.8%,
MfE 15, 20, 25, 30°C #HIRKMETRERN 2~8.7%, KB BIEREXRFTRENF
OWFE 2 0 5~6

3. EEMKIR X—RFFAREHUIRIERY L BB, HERE M—sfpk
B RE AR A R ER B M B, 895 N ERILE MR LIRsk IR, BEABUMK, $HER
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Tab 2. Effect of stratification at lJow temperature on germination
Chinese name Plant name Rang:“::s(t%n;pera— Duration(d) Gen(n;:)ation
5 3k | Aconitum carmichaeli —~3.4~4.2 130 76
EELXL | A gymnandrum —3.4~7.1 160 52
* 5 % | 4. kusnezoffii 0~5 90 60
B B Bk | Actinidia chinensis ~3.4~6.3 90 65
Fi/RA/NE: | Berberis amurensis —-2.4~7 100 72
¥ K /B | B poiretii —2.4~7 100 96
HEMNARE | B ep —3.4~7.1 160 72
% % | Callicarpa dichoioma 0~5 80 89
& ): 3 Carduus crispus 0~5 60 80
& ¥ | Carex sp. 0~5 62 81.1
A J& | Chaenomeles lagenaria 0~5 69 86
kB AR | C. sinensis —3.4~8.4 137 88
A BF & | Cocculus trilobus 0.7~11.2 46 96
£ 3L ) Codonopsis lanceolata 0~5 42 91.3
¥ % | Coptis chinensis 0~6 189 93
H 3L H 8 | Cynanchum inamoenum ~2.3~12.3 210 93.8
% Kt | Cyperus rotundus 0~5 61 91
L3 ¥ | Dioscorea nipponica 0.7~6.3 25 80
i i Eucommia ulmoides <10 50~70 92.7
el F | Euonymus alatus —~3.4~4.2 130 73
# I # | Fritillaria pallidifiora 0~5 104 88
% B8 | Gentiana manshurica 0~2 14 69
H# Kk |G scabra 0~2 14 66
= & |G. triflora 0~2 28 50
t # £ | Glehnia litioralis —3.4~4.2 130 97
WeiEMm | Hypericum ascyron -5.6~2.8 60 34
4 % ¥k | Hypericum chinense 0~5 64 83
¥ B | Lithospermum erythrorrhizon —2~~1 1~40 Seedlings emerged:
uniformly
& 4 1 | Lonicera japonica —3.4~4.2 130 70.5
il § # | Menispermum dahuricum —3.4~4.2 130 96.5
*# % | Ophiopogon japonicus <5 80 87
*® #1 | Phellodendron amurense ~3.4~4.2 130 84
# ¥ B | Physochlaina physalioides 0~5 65 61
il # F | Prunus tomentosa -5.1~5.1 150 57
# JL 2 | Pseudosiellaria helerophyllia -5.1~5 150 65.8
% 4 | Rhamnus utilis 5.9~11.8 100 78
IR W | Rosa cymosa -5.1~5.1 140 23
& B T | Rosa laevigala ~3.4~4.,2 130 77
B % ¥ | Saponaria officinalis —3.4~4.2 130 87
dt H Bk F | Schisandra chinensis —~3.4~4.2 130 82
HpA%T | S. sphenanthera ~3.4~7.1 160 96.5
By © | Stephania tetrandra 0.7~6.3 26 7
4 ¥ 1 | Trollius chinensis ~5.6~2.8 140 83.5
it W | Zanthoxylum bungeanum 9~12.4 100 69

WMtE, BT X—RMFHTRES3 B NERE Snilar china (3% Viburnum dilata-
tum, —¥EA Lilium sp. V%, mim3eth TRl ERS L2 EE, # 20.1~23.5°C
+ETF 30 RIEFHH1L, 50~60 RIFFEKB, T 0 ~5°CIEE 50 KAA BN v fFER_LIERY:
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Tab 3. Temperature requirements for germination of epicotyl dormant seeds

Chines Temperature and duration | Temperature and dura- | Germina- |Germina-
iRESE Plant name needed for embryo matur- |tion needed for breaking| ting tempe- tion
name ation epicotyl dormancy (°C) | rature (°C) (69!
H: J} | Paconia suffruticesa 15~22°C30d ,16~12°C,30d | 0~5°C,15d or more 12 96.9
A5 #5 | P. lactiflora 20°C,60d 4°G,30d or more 11 100
a4 % | Asarum heterotropoides | 20~23.5°C90d ,10.7~16.4°C,| 0~5°C,50d 13 93.7
var. mandshuricum 50d
T | Paris polyphylla 21.3~23.4°C,60~70d ,9.5~] 0~5°C,45~60d 4~20 74.4
17.4°C,45d
E 45 | Polygonalum odoralum | (1) 25°C,30~96d 0~5°C,30d 14~16 64.4
(2) 25°C,186d 0~5°C,30d 14~16 100
KI1% | Asparagus cochinchi~ | 13.6~20.7°C,60d 0~5°C,604d 12 50~64.4
nensis
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Tab 4. Gibberellin promotes germinations of seeds requiring low temperature

. Germination(%) s
h 0
Cn;r:;:e Plant name Treatment date Seedlmgd:‘x:ergence
GA500ppm24h Control

y. A fA | Gentiana manshurica (1) 57.3 0 78.11.2 11.14~28

(2) 83.7 0.7 79.4.5 4.17~23
& ¥ I | Trollius chinensis 76 8 79.6.28 7.5~26
it ¥ | Zanthoxylum bungeanum 52.5 0 79.9.13 10.22~The first

' ten day period
of Nov

Fig 1. Seed of P, ginseng alter
larvest

Morphologically matored

=
Fa

P Einseng eeds did nat

afterripen and germinale

without low temperaiuf:

ri1g 3. bmbryo of Notopterygium forbesi: seeds stratificated in cold moist medium did not develop

Fig 4. Warm-cold stratified of N. forbesii seeds germinated in the next spring

Fig 5. Early period embryo development of Coptis chinensis seeds

Fig 6. The embryo of C. chinensis seeds treated with gibberellin develop rapidly in cold moist
stratification

Fig 7. Reserves within endosperm of C. chinensis seeds treated with gibberellin hydrolyzed rapidly
and removed to embryo for development

Fig 8. The endosperm of C. chinensis seeds untreated still filled with original reserves

hEAREMEYR, EREHRERETSEE. FRE, F0OHE Andrographis panicu-
lata Fh¥. HEERA. BREMEFHBEAFRFNHBDR. DB LEFTFREBLRAE
3, mBEFEEREARH, BHEEmdgE, FREMEDZRFHERD, SBREMH
BEMERE, FOEMTECCEBAPEZRNERFEF, BREMTFRIREPES
MBI RS YA MK Ammi visnaga (R3E). FME Silene coeli-rosa (Fp+), B
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# Ephedra campylopoda (BR'). WiFEF Foeniculum vulgare (F3£), B3R Papaver so-
mniferum (BX)., B Sinapis arvensis, S.alba (RE).HHE Trigonella foenumg-
raecum(Fh ). ZEHK Vaccaria pyramidata(Fp-F), WEE Viscum album (F L) @,
() Btk HhAHEAEERMRERNERRESIRAKER. ZLZKE Cornus officin-
alis, LI# Crataegus pinnatifida, #7k Aralia chinensis, HHE Cephalotaxus sinensis,
BRI Zizyphus jujuba var. Spinosus %, IINZEHEFFRIRHED 2L, HKES by
FHEM 1/2~2/3, BAE EERRE; BIFEBREARL, NERERHE, HHE
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THE DORMANCY TYPES AND CHARACTERISTICS OF
THE SEEDS OF MEDICINAL PLANTS

CHEN Ying, SUN Chang-gao, SUN Guo-tong and LI Ying
(Institute of Materia Medica, Chinese Academy of Medical Sciences, Beijing)

ABSTRACT

According 10 our experiments with seeds of 80 species of medicinal plants, and
refering to the published literature, the dormancy of seeds of medicinal plants can
be divided into three types:

I. Impermeability of the seed coats to water or gases: Seeds of Fucommia ulmaoi~
des, Polygonum bistorta, P. cuspidatum, Astragalus membranaceus, Pharbitis heder-
acea, Erodium stephakianum, Rhus chinensis, Caesalpinia sepiaria bear hard coats
and thus limit germination.

II. Seeds with immature Embryos:

(1) High-low temperature type: seeds of Panax ginseng, P. quinguefolius, P.
major, Acanthopanax senticosus, A. gracilistylus, Corydalis repens, Notopterygium
forbesii Euphorbia fischeriana belong to this type.

(2) Low temperature type: lots of seeds, such as Aconitum carmichaeli, A. kus-
nezoffii, Berberis amurensis, B. poiretii, Carduus crispus, Chaenomeles lagenaria, C.
sinensis, Cocculus trilobus, Codonopsis larceolata, Coptis chinensis, Cyperus rotundus,
Dioscorea nipponica, Eucommia ulmoides, Euonymus alatus, Fritillaria pallidifiora,
Gentiana mamshurica, G. scabra, G. triflora, Clehnia littoralis, Lithospermum eryth~
rorrhizon, Menispermum dahuricum, Phellodendron amurense, Physochlaina physalioi-
des, Schisandra chinensis, S. sphenanthera, Stephania tetrandra, Trollius chinensis
are of this type.

(3) Epicotyl dormancy: epicotyl dormancy has been shown to be characteristic
of seeds of Asarum heterotropoides var. mandshuricum, Asparagus cochinchinensis,
Paeonia lactiflora, P. suffruticosa, Paris polyphylla, Polygonatum odoratum, Smilax
chira, Viburnum dilatatum.

(4) Two-year seeds: seeds need two periods of low temperature to break the
dormancy. For example, the seeds of Colchicum autumnale, Leontice robustum, Tril-
lium grandiflorum etc germinate after two winters.

(5) Metabolic barrier of embryo (hormonal regulation): dormancy is due to the
inability of embryo to use reserved food within the endosperm and is regulated by
hormones. In our experiments gibberellin promotes germination of Genfiana manshu-
rica, Trollius chinensis, Zanthoxylum bungeanum.

III. Seeds possessing both impermeable seed coats and dormancy embryos: seeds
of Cornus officinalis, Crataegus pinnatifida, Aralia chinensis, Cephalotaxus sinensis,
Zizyphus jujuba var. spinosus are of this type.

Key words Medicinal plant; Seed; Dormancy





