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                          Short conununication

         Red  and  far-red reversible  photoreactions  on

              seed  germination  of  C'ucumis  $ativa
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'1'he

 c'ff'ects  of  red  at]d  i'ar-red light irL seed  gerinination of  Cucumis ,h'ati'c,'a diffZrrs

    mm'kedly  with  the  degree of  seed  ripening  and  the  varieLy  of  sc('d:  reciprocal  hybrkls

    :･Lre clearly  mnternal.

    
'I'he

 gcrniination ef  lighL-seiisitive seecis  has been shoivvn  te bc centrollecl  bv a                                                                  '
rcvcrsible  photoreaction. It was  fn'st reported  that  red  radiation  stiniu(ates  the ger-
niinatlon  of  seeds  and  far-red radiation  jnhibits the  action  of  red  ]ight /(1).  The
response  ofsecds  to",ard  thesc  types  ofIight  is also  inHuenced by ternperatuve  aTid

othei'  {'a'ctors /'2,  3).

    
'1'he

 prescnt experiincnts  Nvere  pcrforined to find the  efi'ect  of  red  and  f'ai'-i'ed
Fight e]i  secd  g.erniination using  txvo varieties  of'  c.ucuimber  and  their  reciprocal

hi.,brids.

    
'l'hc

 tx･vo strains  of  cucuTnbcr  tC'ucutTti,s ,satii,a I., {:v.  Karihafiishinari ttiid  .'Xo-

fushiiiari'1: were  grox･yn at  an  experiinental  ft.u'ni of  lf'ukushi!na Univcrsity in 1968.
Seecls were  harvested fi'oni fruits 40  and  :50  davs aft t"i' artilicial  intra- or  intcr-varietal                                     '

pollination oF  fioNverg vvhich  N･vere  selected  frei" a  specified  position or}  a  inain  sLein

iithese  feeds  are  refcrrcd  to  as  groups a  and  b, respectivel}J).  Sccds were  aii'-dried

and  storcd  for three  months  in a  dry condition  in a  paper bag in a  wooden  box  at

room  teinpe.raturc.  Sceds to be tested were  disserninated on  two  la>;ers of  fiItei'

papei' in a  Pctri dish 6 cm  in diatneter and  n'Loistened  with  2 m]  distillcd xvater.

Then, the  dishes were  wrapped  with  light-tight papcv, whic/h  "･'as  reinoved  whe]i

the  seeds  were  irradiatcd. Thesc  dishes were  placed in temperature-eontrorled

ehainbcrs  (25t/.O.2'C]1/,.
    Red  light was  pi'ovided by a  cotnbination  oi' red  colored  Iluorescent tubes  c[lio-
shiba)  and  a  red  plastic filter :(Nagaharna  Jushi No. 311)/, Far-red iight was  ob-

tai-ed  ft'om4infira-red larnps Cl7oshibamedicallamp IOO v  12i) "'1] and  blue plaslic
filters ･INagahamaJushi  No, 35I), between  whicl]  ･4 Pctri dishes containing  distilled
water  IO cm  deep  were  inscrtcd. The  light intensit>' at  the  level ofsecds  "'as  ad-

.iustecl to  8.0× IOS erg.ny･crn'!･sec"  for both red  and  far-red. ()ne-hr of  far-red
light interruption "'as  given at  diiifktrent tinies  during  the  2'l･-hr clark  perioci aftev

sowlng,

    Four  dishes containing  2:') seeds,  each  "'e}'e  used  for cach  treatment,  and  t]].'

gerniination percentages -verc  counted  26 or'  28 hr aftcr  sowing.

                                 t75
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 Eft'ectiye phase  oi'suppression  by  t'ar-red irradiation
cuc/urnbcr  se{:ds.

     A:  Karihafushir]ari, B:  Aot'ushhittri.

     e:  Group  a  seeds.  e:  Group  b seeds.

''iP

024

/

Fig.tiOT]1.ot' i- germina-

    Fig. . I shoN･vs that  the  n'iaxiinuni  supprcssi()ri  of'  gcmninati{'m is seen  when  far-red
light is given about  16 to 18 hr after  the  bcginning ofthe  dark peried, But  the  de-
gree of  suppresslon  difllers markedly  with  the varicty  of  cucumbers  and  the  endo-

genous  physiological condition  of  the seeds,  caused  by the  clegree  of  ripening.  Sup-
p. ressive  effects  were  rnore  remarkable  in seecls  of  Aofushinari than  in those  of  Kari-
hafushinari, and  in seeds  cf  group  b rather  than  in those  of  group  a  for both varieties,

    Various lcngthtt of  exposure  to far-re'd light were  then  given 18 hr after  the

beginning of  the  dark period to  cleterminc the  necessary  dosage for the  suppression

of"seed  germination. Fig. 2 shows  that a  30-min exposure  to  far-red light is enough
to  inhibit germination. This suppressive  eff'cct  was  rnore  rcmarkable  in sceds  of
Aofiishinari tha"  in those  of  Karihafiishinari.
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   Red  and  far-red light in seed  germination
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Fig. Lt. Suppression by  far-red irradiation.

   I' : Karihafushinari, e  : Aofushinari.

               Tablc. 1

  Gertnitmtien qf seeds  tofter eiposure  to ,flir-red (Ihr)
      and  red  (30min) ･radiation in sequence
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  SJaricty  : Karihafushinari. Irradiation was  given IBhr  after  the  bcginning of  the  dark period,

    
't'he

 next  experinient  was  designed to asc'ertain  whether  the gerinination re-

sponsc  would  depend so].ely upon  the  last ofa  seguence  of  exposures  to red  and  far-red
radiation,  Table 1 shows  that  the action  of  far-rcd versus  red  radiation  seems  to

be completely  reversible;  fbr iffar-red irradiation is given after  exposure  to  red  light,

a  far-i'ed efllect is obtaii]ed,  In fact, germination  can  l)e repeatedly  controlled  by
alternating  r'ed  and  far-red light, and  the subsequcnt  rcsponse  is always  to  the iast
kind of  radiation  

.ff.ive]i.
 The  response  ofseeds  for controls  repeated  by alternating

red  and  far-red light is more  effective  in seeds  of  group b than  in those  of  group  a.

    In another  expcriment,  seeds  of  these  two  local varieties  and  their  hybrids which

xx,erc  harvcsted fi/om firuits 40  days after  artificial  intra- or  inter-varietal pollination,
werc  expesed  to far-red radiation  for 1 hr 10 o]'  l8 hr after  the  beginning  of  thc  dark

period and  again  placed in the dark,

    Table. 2 shows  that  seeds  of  the  local variet>,,  Aofushinari, were  suppressed

moye  b>, exposure  to far-red light than  were  those  ofKarihafushinari.  The  suppres-
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smppresstve
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           Table 2

edrbcts by fo)'-red irradiation on  seed'  germination in tu,o

varieties  of cucumber,  and  their reciprocal  dybrids

Percent of  gcrmination
Seed parcnt Pollen parent

<a}

Karihafushinari  /･/

Aofushinari ',./

Karihafushinari )<

Aofushinari 
'.,<

Karihaftrshinari

Aofushinari

Aofushinari

Karihafushinari

(b)

100
 496

 6

745643

(a)(b)One-hr far-red

Onc-hr far-recllightlightwas
 givcn 10hr  after  the  beginning of  the  dark peried,

was  given  I8hr  after  the  beginning of  the  dark  period.

sive  efi'ect of  far-red radiation  on  the  seeds  was  clearly  secn  to be maternal  for recip-

rocal  hvbrids between  the  varieties.      '

    Interconvertible photoreactions may  bc involved iTi the  light action  inediated

by  phytochrome (i). But  the physiological ac:tion  c)f  phytochrome-P.  and  
-Pfr,

and  the  re}ation  between  the  physiological responses  and  optically  dctectable phyto-
chrome  contents  in plant organisms  are  still  obscure.  (4), }vlANciNELLi and  HEND-

RicKs  (5) reported  that  dark  germinating tomato  seeds  can  be inhibited by exposure

to far-rcd li.crht. They  concluded  that  the  diminution  ofPf,  fi'om minimal  exposure

to red  is accompani'ed  by  the disappcarence  of  some  endogenous  factor (presumably
a  hormene>' ,

    The  genetics of  sced  gcrminability or  dormancy  have also  received  some  study.

PiNNEu,  (6) recognized  that  the  maternal  parent was  of  rather  great importance  in
cletermining  seedling  stands  in bc)th single  crosses  and  double  crosses,  and  postulated
that  the  nature  of  thc  endosperm  rnay  be responsiblc  fbr that  portion ofinheritance
directly related  to the  maternal  parent in the  ability  ofeorn  seed  to germinate in wet
field soi]  at  low  teinperatures,  HARpER  and  )vlcNAuGHToN  (7) reportcd  that  the

proportion of  dormant sced  from rcci,procal  hybrids in the  papavcr  spccies  indi-

cates  a  maternal  predorninance  in determining seed  dormancy.

    The  present experiments  shoMJ  that  light sensitivit>,  for germination  diflbrs re-

markably  with  the degree of  seed  ripen!ng  and  the  varicty  of  cucumber,  and  that

reciprocal  hybrids are  clearly  maternal.  But [hese  experimcnts  do not  aflirm

whether  this phenomenon  is due  to cytoplasmic  inheritance or  to prcdetcrmination
in the  egg-cytoplasm  by a  gene  of  the  maternal  parent, because we  have not  yet
been able  to  examine  the  influence of  seed  coat  endosperm  and  the  embryo  on  light
sensitivity  for ger'rnination,
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