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Summarization on causes of seed dormancy and dormancy polymorphism
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Abstract: Causes of seed dormancy and polymorphism of dormancy were summarized in this paper. Husk
obstruction, morphological embryo hypoplasia, physiological afterripping, and chemical inhibitors in
seeds all induced seeds to be dormant. According to various criterions, seed dormancy could be classified
into various categories, but dormancy was generally classified into exogenous, endogenous, and combina—
tional dormancy. Causes of dormancy were complicated, and the seeds of different plant species had differ—
ent characteristics of dormancy. There was variation in seed dormancy among the seeds from the same
species because of various populations and individuals, periods for collecting and locations of mother
plants. Moreover, there was difference among the seeds from the same fruit. Seed dormancy were general-
ly quantitative traits influenced by a large number of genes including nuclear gene and plasmagene. T he
seed dormancy polymorphism benefited regulating spatio-temporal distribution of seed germination.

Key words: seed; causes of dormancy; types of seed dormancy

* £ 2002-09-29; :2003-03-07
: ( : G2000046803), ( : 2KBO68OIS),
(ST 797- 1- 05)

(KSCX2- 3- 04- 05)
(1969~ ).  ( o

. Correspondence to: YE W an-hui.



838

23

[ 3]

[4.5]

(seed dormancy)
( )

(2.6 8]
2
(quiescent)
2
2
[91
2
(8 10]
2
s TTC
2 2
2 2
, TTC ,

(Salix) ,
[9,12]

2

(primary dormancy) (innate dorman—

Cy 2 )

(secondary dormancy,

[2.12]

B

(X anthium strumarium)

2.1

[2,13]

?

fatua) Aristada contorta

[9]

2.1.1

mancy) .

)

[9,13,15]

[2,4,11 13]

[2,12,13]

5
[1,9.12]

[13,14]

B

, (Avena

Bouteloua curtipendual

2

(rudimentary embryo dor—



839

B

LS 1.7

( Picea abies)

(Pinus
sylvestris) (Fraxi-

nus mandshurica) (Panax Ginseng)

(Ginkgo biloba)

(Panax quinquefolium)

(Magnolia dunudata)

B

? B B

, ( Elaeis guineensis)
(Aconitum) (59131,
2.1.2
9. 13]
, (P. suffruticosa) (Lilium

spp-) Cimicifuga spp Paeonia spp ( Vibur-

num spp) (A sarum canadense)
; (Polygonatum)
(Trillium spp.) ( Convallaria spp) Caulo-

phyllum thalictroides (Smilacina race-

[9,15]
mosa) .

[12 15]

diaceae

viburnum trilobum

( Euonymus
europ aeus) (Fraxinus excelsior)
( Corylus avellana) ( Prunus persica)

(M alus sylvestris)

B ? ?

(ABA). ,

( ABA)
, (GA) (CK)
(IAA)

[17 20]

2.2

[19]
, .

(seed dormancy or seedcoat-imposed dormancy),

[9,13]

2.2.1 (

Geraniaceae A nacsr—

Nympheaceae Sterculiaceae
[21 25]

(hardseed).



840 23
( ), avellana ) ( Prunus persica) ( Rosa
, , canina) (Fraxinus americana)
(Synapis arvensis) , ABA, ( Elaeagnus angustif olia)
o (Elaeagnus umbellata) ,
(Phaseolus lunatus) , (Beta vul-
, , garis)
[6] [9,26,29]
= (Cassia) (Chinnanthus retusus) ,
10% 30%, Batumi 2% 3%,
(Gleditsia sinensis) ( Robinia pseudoacaci— , s
a) (A cacia mangium) s
80% 100% . ) )
, . Rosa , ;
’ [9,26] . ’
o (Citrus) ,
( :
), ( Glycyrrhiza uralrnsis) (As- ,
tragalus mongholicus) 21 (Fraxinus) (Beta)
( Robina pseudoacacia) ,  20% 15131
, 1. 5% 2.3
14 (
) ),
(27281 (T axus chinesis) (Pinus
2.2.2 koraiensis)
e ; (Tilia amurensis)
, (Crataegus) (Rosa)
) (Cornus officinalis)
2 [13] 2 2
2.2.3 /2 1/3,
(ABA) , : ,

/5]



5 s 841
(arabidopsis) ABA =7
e, ( Bretschneidera sinensis)
(Buchloe dactyloides) (Zoysia japonica) P81 Morris(1991) ABA
; , ABA
o 91, T otyomasu
CDNA s
[34] [40] Lea
ABA )
[ 36. 37, 39, 40]
3 :
, (transcriptome)
( proteome)
[35]
121 (Avena sativa) (Avena
fatua) )
4
( ) ;
GA ABA
GA  ABA .
, GA ABA (all-or-non phe-
, . nomenon), ,
. ABA , ( )
( ) [9]
ABA ; ,
, , (polymorphism  heterob—
lasty heteromorphy)
ABA "
RNA , . (X anthium pensylvan—
cDNA icum) s
) - Biden bip innata ,
[6,9]

[34 36]

ABA



842 23

[1]

[2]

[3]

[4]
[5]

[6]

[7]
[8]

[9]
[10]

[11]

[12]
[13]

b 2
2 2
, (H2504) (H202) ;
5
2 2 2
[35]
. 2
2 2 o 2
[2,33]
2 2 .
o 2
) 5
2 2 2
( Carpinus
, betulus) (Acer canp estre) (Fraxi-
nus excelsior) ,
2 2 2 2
2 2
[36]
2 2 2
2 2 2
2 2
[41]
s .
2 2 2

ALLEN P S, MEYER S. Ecological aspects of seed dormancy loss [J]. Seed Sci. Res., 1998, 8: 183- 191.

LEADEM C L. Dormancy-U nlocking Seed Secrets [ A]. In: Landis T. D, Thompson, JR., tech. coords. National Proceedings, Forest
and Conservation Nursery Associations[ C]. Gen.- Tech. Rep. PNW-G TR-419. Portland, OR: U.S. Department of Agriculture, For—
est Service, Pacific Northwest Research Station: 1997, 43— 52.

VLEESHOUWERS L M, BOUWMEESTER H J. A simulational model for seasonal changes in dormancy and germination of weed seeds
[J1. Seed Sci- Res., 2001,11: 77— 92.

NORTON C R. Seed technology. Aspect of woody ornamental seed germination [J]. Acta H ort., 1987,202: 23— 34.

YIN L Y( ). WANG C Y ( ). YEYM ( ), et d- Review of methods for studying seed dormancy of ornamental trees
[J]. Seed ( ), 2002, 1: 45- 47 (in Chinese).

KHAN A A. The Physiology and Biochemistry of Seed dormancy and germination [ M ]. Amsterdam: North Holland Publishing Compa—
ny, 1977: 1- 75.

s s . [M]. : , 1993: 105.
ZHANG X B ( ), NI AL ( ), ZHANG W M ( ) et al. Advances in researches on seed dormancy of officinal plants
[J]. Chinese traditional and herbal drugs ( ), 1997,6: 376— 378 (in Chinese).

I D, M. s s [M]. : . 1989: 48— 152.

BASKIN JM, BASKIN C C. Evolutionary considerations of claims for physical dormancy-break by microbial action and abrasion by soil
particles [J]. Seed Sci. Res., 2000, 10: 409— 413.

Baskin C C, Baskin J] M. Dormancy types and dormancy breaking and germination requirements in seeds of halophytes [A]. In: Khan
M A, Ungareds [ A, eds. Biology of salt tolerant plants| C]. Michigan: Chelsea, 1995: 23— 30.

GENEVE R L. Seed dormancy in commercial vegetable and flower seeds. Seed Technol., 1998, 20: 236- 249.

HILHORST H W M. A ‘critical update on seed dormancy- 1. Primary dermancy [JI." SeedSci: Res-» 1995, 5, 61="73.



>t 843

[14]

[15]

[16]

[17]

[ 18]

[19]

[20]

[21]

[22]

[25]
[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]
[34]

[35]
[ 36]
[ 37]
[38]
[39]

[40]

[41]

HILHORST HW M. The regulation of secondary dormancy [J]- Seed Sci- Res , 1998, 8:77- 90.

[M]. : , 1988:47.
JING X M ( ), ZHENGG H ( ), HONG D Y ( ). Characteristic of germination and storage of seed in cultural paeo—
nia suffruticosa [J].  Plant Physiology communications ( ), 1995, 31 (4): 268 270.

LE PAGEDEGIVRY M T. Hormonal mechanism of dormancy induction in developing seeds [J]. J. Crop Production, 1998, 1: 203-
222.

DEBEAUJON I, KOORNNEEF M. Gibberellin requirement for Arabidopsis seed germination is determined both by testa characteris—
tics and embryonic abscisic acid [J]. Plant Physiol- 2000, 122: 415- 424.

BENECH-ARNOLD R LM, GIALLORENZI C, FRANK J, et al. T ermination of hullimposed dormancy in developing barley grains is
correlated with changes in embryonic ABA levels and sensitivity [J]. Seed Sci. Res., 1999, 9:39- 47.

POWELL L P. The hormone control of bud and seed dormancy in woody plant [A]. In: Davis P J ed. Plant hormone and the role in

plant growth and development [ A]. The Netherlands Dordrecht M artinus Nijhoff Publisher, 1987, 539- 552.

FU J( )»YOURL( )» GU ZH( ). Seed dormancy in Acaciamangium [ J]. Acta Scientiarum Naturalium Univer si—
tatis Pekinensis ( ), 1997, 33(6): 756— 762 (in Chinese).

XUK ( ). SUN QX ( ), XIAO SHY ( ). Studies on dormancy and germination of China chestnut seeds [J1. Chi-
nese A gricultural Science Bulletin ( ), 1998, 14(1):24- 28 (in Chinese).

EVANS P M., SMITH F A. Patterns of seed softening in subterranean clover in a cool, temperate environment [J]. Agronomy Jour—
nal, 1999, 91 (1): 122- 127.

GRAPPIN P, BOUINOT D, SOTTA B,et al. Control of seed dormancy in N icotiana p lumbaginifolia: post-imbibition abscisic acid
synthesis imposes dormancy maintenance [J]. Planta, 2000, 210(2): 279- 285.

ROLSTON M P. Water impermeable Seed dormancy [J].T he Bot Rev, 1978, 44 (3): 365- 3%.

WOOD CB, PRITCHARDH W, AMRITPHAL: D- Desiccation-induced dormancy in papaya (Carica p apaya L) seeds is alleviated by
heat chock [J]. Seed Sci. Res., 2000, 10: 135- 145.

LIYD ( ), WETY N ( ), XUBM ( ). Study on the ABA content and SOD activity in ancient lotus and modern lo—
tus seeds [ J].C hinese Bulletin o Botany ( ), 2000, 17(5):439- 442 (in Chinese).
QINSHY ( ), TANG X G ( ), WANG W Q ( ) ,et al. Review of researches on seed treatments of officinal plants

[J]. Seed ( ), 2001, 37— 39 (in Chinese).
WANG M, VAN DER MEULEN R M, VISSER K, et al. Effects of dormancy-breaking chemicals on ABA levels in barley grain em—
bryos [J]. Seed Sci- Res-, 1998, 8:129— 137.

LID Y ( ). . A preliminary study on seed dormant mechanism in baffalograss [J].Acta H orticultur ae Sinica ( ), 1995,
22(4): 377- 380 (in Chinese) -

LI'T H ( ), ZHOU Y X ( ), DUAN X P ( ). A preliminary study of physiological dormancy character of
Bretschneidera sinensis Hemsl [ J]. Journal of Central South F orestry University ( ), 1997, 17(2): 41— 44 (in Chinese) .
SUN M Y ( ), ZHENG Y H ( ), LIU J X ( ). A comparison on methods for breaking dormancy of Zoysia japonica
Steud. Seeds [J]. Journal of Plant Resources and Environment ( ), 2002, 11(1):61- 62 (in Chinese).

SURIYAPANANONT V. Breaking dormancy of native peach seeds[J1. Acta H ort-, 1990, 279: 481~ 486.

EDWARDS D G W, ELKASSABY Y A. DouglasHir genotypic response to seed stratification [ J]. Seed Sci. Technol. 1995, 23: 771
- 778.

KOORNNEEF M, BENTSINK L, HILHORST H. Seed dormancy and germination [J]. Curr. Opin. Plant Biol., 2002, 5: 33— 36.
FOLEY M E, FENNIMORE S A. Genetic basis for seed dormancy [J1. Seed Sci- Res-, 1998, 8:173- 182.

DIAO F Q ( ), HUANG M J ( ), WU N H ( ). Molecular regulation of higher plant embryogenesis[J]. Acta
Botanic Sinica ( ), 2000, 42(4): 331- 340 (in Chinese).

LIU Y Q ( ), LUO ZM ( )» KARSSEN C M, et al- A regulation role of gibberellin and abscisic acid on seed germination
in tomato [J]. Acta H orticultur ae Sinica ( ), 1995, 22(3): 267- 271 (in Chinese).

MORRIS C, ANDERBERG R A, GOLDM ARK P J, et al- Molecular cloning and expression of abscisic acidresponsive genes in em—
bryos of dormant wheat seeds [J]. Plant Physiol. , 1991, 95: 814— 821.

TOYOMASU T, YAMAGUCHIT, YMAME H, MURO-FUSHIN. et al- ¢DNA cloning and characterization of gibberellinres pon-
sive genes in photoblastic lettuce seeds [ J]. Biosci. Biotech . Biochem., 1995,59: 1 846— 1 849.

VAUGHTON G, RAMSEY M. Variation in summer dormancy in the lilioid geophyte Burchar dia umbellata ( Colchicaceae)[]J]. A meri-
can J. Bot., 2001, 88(7): 1223- 1 229.



