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Mechanism of Seed Photosensitivity and Factors
Influencing Seed Photosensitivity
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Abstract Germination or dormancy of seeds depends on the content of Pfr and Pfr/ ( Pr+ Pfr) ratio
established in photosensitive seeds. The level of Pfr in seeds is affeded by multiple factors. The
non_photoblastic seeds contain appropriate Pfr level when ripen and the light_favored seed does after
being irradiated with white light or red light to some degrees, but light_inhibited seeds can germinate
only when they contain low Pfr afier long duration in darkness. The seed photosensitivity is not abse-
lute and influenced by the environmental conditions of mother plant, maturation degrees, storing sta-

tus of seed itself, spedral composition, fluence rate, photoperiod, germination temperature, O

supplying state and treatments with chemicals.
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nm , 730 nm ,

, ( Bewley
and Black, 1982; Kendrick and Kronenberg, 1994; Pons, 2000)
( )
, ( photodormancy) ; ,
, (dark dormancy) ,
(light seed; light_favored seed; positively photoblastic seed) ; ,
( dark seed; negatively
photoblastic seed; light_inhibited seed) ; ,
(non_photoblastic seed) ,

( , 1985;
, 2000)
( , 1985; Casal and
S nchez, 198) ; (photo flux density, PFD), (spectral compost
tion) (duration of exposure) (Pons, 2000; Mand k and
Pydek, 2001)
1
1.1
— (Phy-
tochrome) , ,
) A B | CDE F(
. 2000) . 5 phA phyB phyC phyD phyE
PhyA ; phy
, , (Casal and S nchez, 1998)
( 120~ 130 kD )
(tetrapyrrole chromophore) , ,
(660 nm) (Pr

form) (730 nm) 5 ( Pfr form),,



240 20

[, A; , I, B
CD E (Casal and S nchez, 1998)
1.2
1.2.1 Pr Pt
; (
,2000), 1l mn 4 min s ,
8h , ,
1.2.2
, — (fluence, )
(very low flu-
ence response VLFR): 1~ 100 nmol/ m* ,
97%  Pfr Pr, 3% Pf,
Pir, (Hartmann et al, 1998; Pons, 2000)
, VLFR , ,
(Scopel & d, 191) (low fluence resporse LFR): 1~
1000 Hmol/ m* : :
(high fluence response HIR) : 1 mmol/m?, ,
, , ( Singpis arvensis)  Plantage major
( Frankland, 1981) ,LFR phyB ; VLFR
phyA (Casal and S ndhez 1998; Pons, 2000)
1.2.3 Pfr Pr , ,
, (Casal and
S nchez, 1998), Pir Pr, Pr Pfr;
, , ®([ Pfr]/ [Pfr+ Pr]) (Kendrick and
Kronenberg, 1994; Pons,, 2000)
, ( )
0. 54
0.2~ 0.04 0.44, 0.78  0.22(

, 2000)
1.2.4 Pfr ¢
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, (Amaranthus caudatus) ~ Nemhila insignis
¢ 0.22~ 0.4 0. 2 0.1~0.15 0.45 ;
, Pfr ( ,2000)
, , ¢ Pfr ;
( Eragrostis curvula) ¢ , , 2% ~ 3% P
(40% ) )
, Pfr Pfr ( Pfr)
s Pfr Pr, >
( Pons, 2000)
2
2.1
(Andersson and Milberg, 1998; , 2000)
( , 2001)
( ) ; )
6 , 8% 1%, ;
11 , 88%  78%,
> 6 , 50%
, 8
, (4~ 15 ) ,
( , 1995b)
Datura f erox VLFR ,
(Scopel et al, 1991; Botto & dl , 1998)
) ) ( ,
2000; Pons, 2000)
2.2
(Pons, 1991; 2000; Freitas and Takaki,
2000) , ( , 1995a; Casal
and S nchez, 1998) ,
) , R/FR
( , 1995a) , Raphanus satiwus L. cv. redondo gigante

, , 0., 77 MPa
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20
(Freitas and Takaki, 2000) Grand rapids ,20C
85.5%, 97.5% ; 0. 1 mol/ L (PEG)
, 11. 3%, 81% ,
PEG6000( — 1.2 MPa) ,
, 90% 35% , 65%
s 20% (Pons, 1991),
8 h, ,
8h ;72h R
8~ 10 min
, 8h, 48 h, 64 d
s Dukuma 36 h, 48h
, 72h , ( , 19954)
2.3
2.3.1 %
VILFR ILFR HIR ,
, 100% 100 kes™ '
: : 864 x 105 Ix*s '
,35C 20 W(350 k) 42 h
, 100 W (10000 Ix) 13~ 15 h ,
4 : (1000 Ix, 1 min)
, ; (1000 K, 1 h) , ;
( 1000 Lx, 24 h) , ;
, Pons( 1986) ( Origanum vulgare ) ( Plantago major)
24 h
(Pons, 1991)
2.3.2 Flint  McAlister( 1937) 660 nm ,
, 730 nm (Pors,
2000) Ceaqia obtusf olia

( Muntingia calabura)

B
2

et al, 1996; Leite and Takaki, 2001) s
/ (R/ Fr )

’

»

(V zquez_Yanes

B

(Frankland -and Poo, 1980; Pons, 2000; Leite ;and
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Takaki, 2001) , ,
( Bliss and Smith, 1985),
Digitalis purourea 10 mm
Cecrpia obtusif olis 4 mm ,
4 mm 0 90%
) ( Brokaw, 1985;
Pons, 2000)
2.3.3 , Tibouchina pulchra  T. gramdosa
8 h , (Leite and Takaki, 2001) ;
, , 16.5C ,8
h 12h ; 21.5°TC 8h ;
, 16 h ( , 1995a) )
, , 147C 20°0C ,16h 24h
; 2% C 12
h 6 4~ 8 h , )
, ( , 1995a)

(Leite and Takaki, 2001)

2.4

(Baskin and Baskin, 1997; Leite and Takaki, 2001)

, , Pfr Pfr
, Pfr/ Pr , [ Pfr_X] )
( , 1995b)
10~ 20C , ,
, , 25~30C , ;
35C, ( Amaranthus) (AMARE I  AMARE
I, , (Gallagher and Cardina, 1998a;
1998b) , (15~ 207C) ,
(25 C) , ,
; , Pfr )

Pf (Pons, 1986)
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s - 1.2 Mpa
(PEG6000)  5C , ,
(3.0 Hmol/m”) 30T ( overwintering)
(chilling) , ,

, (Pons, 1986)

(Chen and Kuo, 1999),
, (Lobelia irflata) ,
(Baskin and Baskin, 197; Gallagher and Cardina, 1998b;
Pons, 2000)
2.5

B B

(Pons, 1986; , 1995a; Gutterman, 2000) , ,

(Cresswell and Grime, 1981; Widell and Vogelmann, 1988; Pons, 2000; Mand k and Py)ek,
2001)
Atrplex sagittata , , 3.8 mg
, 0.8mg 1.5mg (Mand k and Py)ek, 2001)

) ? ?

(Cresswell and Grime, 1981)

2.6
; (2000)

GA GA GA paclobutra-
zol( PBZ) GA , ( Gallagher and Cardina,
1998b) , ABA
(Casal and S nchez, 1998) ,

, , ABA , ,
ABA , , Pfr GA ABA
CK ) (Thomas et al, 1997;S nchez and Miguel, 197; Casal and
S nchez, 1998) s , )

Pfr ,
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., NOs~ NO»~ NH4"

(Williams, 1983; ,2001)

, CA VLFR (
2000)

, , ,  HCI> HNO3>
H2S04> CH3COOH> C2H2( COOH) 2> H3PO4,

B ? ”

B B

, ( , 1985;Mand k and Pysek, 2001)

( Cresswell and
Grime, 1981; Andersson and Milberg, 1998; Casal and S nchez 1998; Gutterman, 2000)

) 8h
( 26 C); 11 h, 35 C
, s , ( Pons, 2000)
R/FR ,
Pfr , , R/FR , (Casal
and S nchez, 1998) , R/ FR( / ) s
;  R/FR , ( , 1995b)

?

(Williams, 1983; Gutterman, 2000) ,

, ( Gutterman, 2000)
, , 2000. . ,26(2): 101~ 104
, 1995a. (). ,30(7): 24~ 25
, 1995b. (). ,30(8): 27~ 28
, 2000. .http: // seed. agron. ntu. edu.tw/ viseed/ germin/ ger7. htm.
, 2001. . , 28(1): 105~ 108
, 1985 . : , 219~ 2%

, 2000. . ,42(2): 111~ 115
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