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             When  Litium tongijlorum plants were  stimulatcd  mechanically  by lightly stroking  the

         lcafblades with  a  dusting bush daily, stem  elongation  was  significantly  inhibited in an

         epinastic  response.  The  mechanical  stimulation  increased ethylene  productien and

         resulted  in Teduced  plant height. [Irhus, ethylene  may  play an  irnportant role  in

         thigmomorphogencsis.

    The  reports  by Neel and  Harris (1, 2) on  the  motion-induced  inhibition of

growth  in Liguidambar and  Zka mays  seedlings  suggested  that  a  hormonal mechanism

may  be involved in this  response.  A  similar  growth inhibition wa$  reported  fbr
(]leicurbita melopopo  in which  the growth of  the petioles and  shoots  were  retarded  when

they  were  rubbed  or  shaken,  the  young  tissue being the  most  sensitive  (B). Jafle
(4) found that  when  young plants of  Ift)rdeum vuigare,  BzJ,onia dioica, Cletcumis satievus,

Phaseolus vtiigan's, Mla'mosa Pzadica, and  Ricinus communis  were  rubbed  once  or  twice

daily with  the  fingers, their  stem  elongation  was  significantLy  retarded.  He  sug-

gested that  this response  of  plants to mechanical  stimulation  may  be called

thigmomorphogenesis,  and  that  it represents  an  adaptation  designed to protect

plants from physical stress. Matsukawa  and  Kashiwagi (5) found that when  Lilium

longij7orum, L, longijlorum var.  albomarginatum  and  L. speciosum were  subjected  to

daily gentle stroking  oflcaves  by fingcrs or  a  dusting brush  for 7e days, their growth
was  reduced  to 50-75%  of  the unstimulated  controls  and  the diameter  of  the stem

was  increased in an  epinastic  response,

    Goeschel et  al.  (6) have  reported  that  ethylene  production was  increased by

nonwounding  physical stress  and  that ethylene  acts as  an  endogenous  growth
regulator,  decreasing elongation  and  increasing the  diameter  in response  to in-

crea$ing  increments of  stress.  Leopold  et al, (7) reported  that  impesing stress  on

branches of  Pinus strobus,  Ryrus matus  and  Prunus Persica trees by tying  them  in arcs

resulted  in an  incrcasc in the  ethylene  content  of  the  internal atmespheres  of  the

stressed  branches.

    This report  presents evidence  showing  that  mechanically  stimulated  Lilium
longV7erum plants produced a  greater quantity of  ethylene  and  the  plant growth
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Fig. 1. E2fbct ofmeehanical stimulation  on  the .orowth  ofLilium longiflorum. The  control  p!ant
right  was  untreated,  the  top of  the eenter  plant cevered  with  a  4 g vinyl net,  and  the plant en
was  stroked  with  a  dusting brush.

on  thethe

 left

         opcts of mechanical  stimutatien  on  the grpwth of Lilium Iongiflorum

                 Plant height (cm) No. of leaves Fresh weight
  Plet -

 -' ' '-'-'- ''
                                                                      

-----
 orshoots  (g)

             Start End  Incremcnt Start End  Increment  End                   -t tt                             tttt ttt t                                                ttt                                                                       t-tt                                                                              t tt

  Control 60.4±4.0 83.5±.4.3  24.6d  l.8 55.0 ± 3.5 62.0.':2.0 7.0± 2.0 91.0+4.5

  Stroking 58.0± 2.8 71.1±.2.0  13.1± 3.0 53.3± 2.0 57.3 ± I.5 4.0±. I.O 72.9-± 2.8

  Covering 57.1 ±･ 3.0 69.3± 3.5 12.2± 1.e 5S.8± 2.5 58.2 ±･ 1.5 4.3+I.O  73.2+2.5

Mechanical stimulation  was  given either  by  stroking  using  a  dusting brush or  by covering  with  a  vinyl

net  for 22 days, Data  presented are  the  average  of  six  plants with  standard  error.

Table  1
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Fig, 3. Efibct of eth.vtene  c!pvblication on  the

greutlt of Ll]ium long{fiorum. Growth
increment shows  the  diflerence in plant
height at  the  start  and  end  of  the experi-

ment,  The  vertical  ]ines indieate the

standard  errors.

in a  O.55 m3  vinyl  chamber  and  ethylene  was  app}ied  through  the  vinyl  film with

a  gas-tight syringe,  Ethylene levels in the chamber  were  acljusted  at  O, O.l and

l.Oppm  during the  experiment  for l6 days. For  comparison  with  the ethylene

application  plots, a  mechanical  stimulation  plot was  also  added,

    Ethylene applied  plants had  their growth  greatly retarded  showing  an  epinasty

similar  to the mechanically  stirnulated  plants, and  the  stem  elongation  was  complete-

Iy inhibited by treatment  with  1 ppm  ethylene  (Fig, 3 and  4). However,  when

ethylene  was  removed  frorn the atmosphere  or  the mechanical  stimulation  was  stop-

ped, these plant recovered  from the  growth  retardation,  and  flowered normally

at  the  same  date as  the controls.

    The  results  presented here support  strongly  the  view  zhat  the modification
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