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             An  
action

 spectrum  fbr photoinduced  conidiation  in the  fungus detminthosporium
          ol7zae  was  studied.  A  five-day dark-grown colony  was  irradiated with  monochroinatic

          radiation  of  known  intensity for a  short  time, thcn  the conidia  produced  werc  counted

          after  a  subsequent  24-hr dark period.
             Peal{ efflectiveness  occurred  at  298 nm  with a  shoulder  at  approximately  S20 nm  and

          a  trough  at  250 nm,  NV'avelengths longer than  336 nm  were  not  at  all effective,

    A  certain  strain  of  Hblminthosporinm otJ,zae produces only  vegetative  hyphae
when  grown  in total darkness. However, when  a  dark-grown colony  is exposed

te near  ultraviolet  radiation,  conidiophore  formation is induced  in the  narrow

region  of  the  mycelia  produced  just prior to illumination, and  then  conidia  are

formed in the  subsequent  darkness. It has been recently  reported  that  the  blue
and  near  ultraviolet  reversible  photoreaction plays an  important role  in conidial

developrr}ent of  the  fungi, Ifblminthosporinm otJJgae (1), Alternaria tomato (2L4) and

Botrvtis ctnerea  (9, 10), However, eflbctive  wavelengths  have yet to be studied  in
detail. The  present study  shows  the  action  spectrum  for photoinduction of  coniclia
in ll. ocyzae.

    Hketminthosporium ozyzae  Breda  de Haan  (HA2) s･vas used  in these experiments.

Experimental
 cultures  were  grown  en  a  medium  of  potato dextrese agar  with  an

initial pH  of 5.8. Tyston petri dishes (9 cm  in diameter) were  fiIIed with  20 ml
of  the medium,  and  a  few cenidia  were  inoculated into the  center  of  the agar  plate,
Experimental  cultures  were  grown  fbr five days in darkness at  26± leC. After
this period, the  cultures,  with  the dish covers  removed,  were  exposed  to various

mQnochrematic  radiation,  and  then  cultured  fbr 24 hr in darkness. Conidia were
micrescopically  (× IOO) counted  at  five areas  (each l.2 mm2)  per coleny  for each
replication,  and  the results  were  averagcd.  Then  the  values  of  several  replications

were  averaged.

    A  grating monochrometer  (Model CRM-50,  Japan Spectroscepic Co.) with

a  2 KW  xenon  lamp (Ushio Co.) was  used  for monochromatic  radiation.  Ir-
radiation  was  applied  from  222 to 680 nm  at  8-10  nm  intervals. The  radiation

band width  at all wavelengths  was  5 nm.  Radiation intensity at  each  wavelength

was  measured  with  a  cornpensated  thermopile (Model E-1, Kipp  and  Zonen) and
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g miclg-voltmeter  (Model PM-l6A,  Tea Electronics). Mrhen  necessary,  radiation

mtensities  were  controllecl  by changing  the  monochrometer  slit widths,

    First, the  length of  exposure  fbr conidiation  was  determined, As shown  in
Fig. 1, conidiation  eccurred  linearly during  the first 10min  at  298 nm  with  an
intensity of  235 ergs･cm-2･secLi.  As  the  exposure  time  was  lengthened, the rate

of  increase of  conidia  number  per 1.2 mm2  decreased markedly,  e.g.,  after  10 min

Ft 29enm. Similar tendencies  were  obtained  with  othcr  wavelengths.  If the
intensity

 was  higher, the  number  of  conidia  increased linearly in proportion to thc
light intensity, e.g.,  until  at  least 500  ergs-cm-2･secmi  at  298 nm.

    Thus, the relation  between total dosages and  conidiation  at  various  wavelengths

was  determined using  the  light intensities and  lengths of  exposure  shewn  in Table 1.
Conidiation occurred  linearly in proportion to the increase of  total dosages at  various
wavel,engths  (Fig. 2). From  this result,  the  total dose necessary  fbr producing  100
conidia  per 1.2 mm2  was  calculated  as  the  standard  efleet  to determine the action

spectrum,  since  the  relationships  of  cQnidia  produced to  the  total dosages at  various
wayelengths  were  linear. The  total number  of  incident quanta per cm2  required
to induce  the standard  eflect  at  different wavelengths  is shown  in Table 2. The
reciprocals

 of  quanta  per cm2  are  plotted in Fig. 3. [l]he action  spectrum  showed
the greatest eflbctiveness  at  298 nm  with  a  shoulder  in the  neighborhood  of  320
nm  and  a  trough  at  250nm.  Wavelengths  longer than  336 nm  were  not  at  al]

efflective.

.  
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               Fig. 1. Fig. 2.

Fig. 1. Relation of'etpojure length to number  ofconidia in H. oryzae.  A  five-day dark-.trrewn coiony  on  a
medium  of  petato dextrose agar  was  irradiated with  menochromatic  radiation  ef  24･O, 260, 298 nm  and

318 nm  at  an  intensity of216,  l52, 2S5 and  278 ergs･cm-2-sec-1,  respectively.  Conidia produced  were

micrescopically  counted  after  the subsequent  24-hr dark period,
Fig.

 
2.

 
Relatien

 ofthe total dbse to number  ofconidia in H, oryzae.  Total dose was  obtained  by multi-
plyin.cr the radiation  intensity by the expobure  time  shown  in Table  1.
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Tall.

 
Ie
 .l-.{lr1. 

tensi.ty
 
antt.k,nTgmth.

 -e.-f f{?gfurE 
to
 .e.1.o.ll/,-chreniatt'c- r.e ftiation

           M'aveiength Tntensity  

''"-
 I.elig't"h-6f irradiation

              (nm) (crgs･cin"2,secrmi) .(scc)

               222 70, 140 300, 600, 1200, 1800

               2S2 92, !84 300, 600, 1200, I800

               240 llO, 216 SOO, 600, 1200, I800

               250 I30, 260 300, 6eO, I2eO, 1800

               2oo 76, 152 SOO, 600, 1200, I800

               27e 87, 174 300, 600, 1200, 180e

               280 98, 196 SOe, 600, 1200, I800

               288 106, 212 300, 600, 1200, l800

               298 120, 2S5 300, ooO, i200, 1800

               3e8 128, 256 SOO, 600, l200, IBOO

               SI8 139, 278 SOO, 6eO, l2eO, IBOO

               328 150, SOO 300, 600, I200, 1800

               S36 l59, 318 1800, 7200

               346 t62, S24 1800, 7200

               356 170, 340 1800, 7200

               384 158, 316 18eO, 7200

               432 160, 320 1800, 7200

               480 147, 295 1800, 7200

               528 264 1800, 7200

               575 220 l800, 72UO

               629 320 1800, 7200

               680 24e 1800, 7200

   M6A'ol chrofi1/ll'//ic' radia[io'?l'1-v5k' appi17e'd-fr-ott-i'S'ilo  6so nn'Jig-1'6Mit7'1'h't'6fl'als,  
"

   Table  2 72)tal number  of incident quanta necessarv  to induce the standard  cffbct at  various  wat,efengths  in H,
   ervzae

                                                          tttt- --tt tt

            wave]e.gth  ... .S.t.a-i}g-alg".e.flleCt (in.d"uctign. .ef 19.0-gg/nidia p-er l:2.mEt,)' 

"''

               (nm) Dose                                                               No. of  quanta  per cm2

                                  (× 103 erglcm2)  (x lOi2)   tttt            .-Tt--....                         '

               222 264.I  25.07

               232 484.2 56. 56

               240 883.5 106. 76
               250 I039.9  130.89

               260 91L3  119. 28

               270 652.5 88. 70
               280 542.8  76, 52

               288 42S.9 6I. 47

               298 261.1 39.18

               S08 379.2 58. 80

               318 940.2 150.58

               328 1001.e 165.31

            S36A-680 no  conidiation

   The  standard  efflect was  cletermincd by measuring  the total dose necessary  to produce lo6'J6i]id'ia
   per l,2 mm2,
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Fig, 3. Action ,rpectruntfor Photoinduced conidiaCion

in H.oryzae.  Reciprocals of' the  nurnbcr  of

quanta  per cm2  to induce the  standard  eflbct  at

each  wavelength  obtained  from  the  results  of

Table  2 were  plotted against  the  wavelength,

   This action  spectrum  fbr photoinduccd cenidiation  in HL onyzae  (HA2) is very
similar  to  those  ofAscoc/ij,ta  Pisi (5), Pleospora herbarum (6), Altemaria dauci (6), Lopto-
sphaerulina trijblii (7) and  Stenipdylium solani  (8). Hence,  we  may  be conclude  that

basically the  same  photoreceptor pigments  are  involved in the  photoinduction of

conidia  in these  fungi.
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