
The Japanese Society of Plant Physiologists

NII-Electronic Library Service

The  JapaneseSociety  ofPlant  Physiologists

1'tant &  Cett Pftysiot,, 6 (1965)

EFFECT  OF  ANTITRANSPIRANT  TREATMENT

          ON  LEAF  TEMPERATURES

                 J. GALE  AND  A, POLJAKOFF-MAYBER

Departme･n･t of  Bota･ny, The  ,Hebref.v Uni

ment  Co.), having  a  respunse  timte o'f ap'proxiri'iately  1,5 seconds  and

an  accuracy  of  -1:O.250. For broad  leaf plants, the  thermistor  was  pressed
to the  leaf surface  and  cottnter  pressure  was  applied  to the  other  side  of

the leaf wlth  a  foam  acrylic  pad. The  temperatures  ef  plne  needles  were

obtained  by  pressing the  probe  onto  a  bunched  group  of  needles.  The  re-

sults  obtained,  altheugh  not  o.f  absolute  accuracy,  can  be ttsed  for comparison
of  treatments.  Later, a  much  impreved,  rapldly  equilibrating  thermocouple

contact  probe  was  built (5), and  used  in the  laboratory experiments.  Air

temperatures  were  obtained  in the  fielcl either  from the  shaded  therrnistor

probe  or  from  the  dry  bulb of  a  whirling  hygrometer.  In the  laboratory

a  shaded  thermecouple  was  used.

    Three  different antitra
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which  it was  applied  in these  experiments  though  it is toxic  to beans.

S-789 and  S-4000 were  not  toxic  to any  plants to which  they  have been

applied  so  far.

    No  accurate  figures can  be given  for the percentage  reduction  of  tran-

spiration  in the  field experiments,  owing  to the lack of  any  reliable  methud
                                                      - -
of  measurement  under  field conditions.  However, previous experience
                                                                .
indlcates an  average  reduction  o/f about  30%. In the  laboratory experiment

transpiration  was  determined  gravimetrically.

    The  variation  of  leaf temperature  during the  da>･r for five cultivated

crops,  with  and  without  antitranspirant  treatment  are  shown  in Fig. 1. The

data given were  obtained  on  some  of  the  hottest days of  the summer.

From  these  clata it is evident  that  despite the wide  fluctuatiuns of  alr  tem-

perature,  when  there  was  even  moderate  wind  (Fig. ], B-F)  leaf tempera-

tures  were  at  all tirnes  +20  of  the ambient  air  temperature.  Only  in                                                                 Fig.

1-A  wbich  clepicts pine  needle  temperatures  on  a day on  which  there was

alrnost  no  wincl,  was  there a  considerable  difference betvveen plant  and  air

temperatures.
    There was  no  consistent  difference between the  leaf temperatures  ef

coi]trel  and  aiititranspirant-treated  plants. In the  mangeld  plants (Fig. 1-E)

there was,  during  the  morning  hours, an  elevatiop  of  the  temperature  of

the treated  leaves to a  maximum  of  50 above  that  ef  the controls.  How-

ever,  during the  hettest noon  hours, temperatures  of  control  and  treated

 plants were  almost  identical. This may  have  been due to the midday  re-

 ductiQn of  transpiration  of  the  control  plants  as  a  result  of  closure  of  their
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Fig. 2. Effect ef  wind  on  the e!evarion  of  bean  (l'haseoZi!s vutgftris)

leaf temperatures  resulting  from  treatment  with  an                                            antLtransplrant

(S-789) spray.  O.･･･O, air  temperature;  O-  
--O,

 
leaf

 
tem-

perature, cc)ntrol  plants; O  O., leaf temperature,  treate.d                                                   plants,

Radiation  about  O,85 cal.  cm-2.  min-L.  Wind  100-"190  mimin.  Each

leaf temperature;  average  ef  measurements  made  en  8 different leaves

of  4 plants,  Transpiration of  the treated  plants, relative  to controls;

64%.



The Japanese Society of Plant Physiologists

NII-Electronic Library Service

The  JapaneseSociety  of  Plant  Physiologists

 114 J. GALE  ANI)  A. PoLJAKoFF-MAyBin]R  VoL6(1965)

 
stomata

 (4). A  similar  effect  can  be seen  with  the  citrus  Ieaves (Fig. 1-D),
 but later in the day.

    The  effect  of  the  antitranspirant  (S-789) treatment  on  leaf temperature

 
of  bean  plants, under  different simulated  conclitions  is shewn  in Fig. 2. In

 thls experiment  the treatrnent reduced  transpiration  by  36%.  It can  be seen
 from these data that  in the  absence  of  wind,  leaf temperatures  rose  5-70
above  ambient,  those of  the  treated  plants being 1-1.50 above  the  controls.
When  the  fan was  turned  on,  Ieaf temperatures  fell to tbe  level of  the
ambient  air and  there  was  no  significant  difference between  the  temperatures
of   the treated  and  the  control  leaves.

    These results  and  the  data from the  fielcl experimei]t  (Fig. 1) are  in
good  agreement  with  those of  other  vv'orkers,  who  concluded  that  under
fielcl

 conditions  transpiration would  be enly  a  minor  factor in cooling

plant leaves (3, 6). It seems,  therefore, mestunlikely  thatantitranspirants
could  raise  plant leaf temperatures  to the thermal  death point. 
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