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Vitamin  C  —  A  Natural  Smog  Resistance

Mechanism  in  Plants?

by  George  P.  Hanson,  Linda  Thorne,  and  Carlos  D.  Jativa’

V  ITAMIN  C  may  be  a  factor  re-
sponsible  for  smog  resistance  in

plants.  We  have  found  that  petunia  vari-
eties  tolerant  of  me  sak:  a  higher
concentration  of  this  scurvy-preventingvitamin  than  do  sensitive  oe

Ascorbic  acid,  better  known  to  the  lay-
man  as  vitamin  C,  has  long  been  em-
ployed  as  a  remedy  for  the  common  cold.
Even  before  the  existence  of  vitamin  C
pills  grandma  recommended  it  in  the
form  of  orange  juice  and  lemonade.  Al-

sige  its  ane  in  the  human  body
poorly  understood,  the  C-vitamin  is

beseiel  to  seth  man’s  rect  taco!  to
infection.  It  is  known  that  man’s  require-
ments  for  vitamin  C  are  raised  "ha  he

has  a  fever  or  is  confronted  by  other
physiological  stresses  including  infection,
pregnancy  and  breast  feeding.

Biologists  believe  that  vitamin  C  acts  as

cigarettes  have  less  vitamin  C  reserves  in
their  bodies  than  do  non-smokers  which

exposed  plants.  Both  sensitive  and  toler-
ant  varieties  were  treated  with  0.4  parts

did  the  control  leaves  indicating  that  an
fu  tion  either  prevented  vitamin  C

synthesis  or  destroyed  the  existing  vita-
min  or  both.

N  EXCELLENT  correlation  exists
between  ascorbic  acid  concentration

i  0)

contain  much  more  vitamin  per  unit
size  than  do  the  i  and  older  leaves.
The  1.5-2.0  centimeter  leaves  contain
twice  as  much  vitamin  C  per  square
centimeter  of  leaf  surface  as  do  leaves
in  the  4.0-4.5  cm.  class.  Likewise  the
younger  leaves  are  mo
ozone  than  are  the  older  leaves.  The
largest  leaves  on  the  plants  were  not
tested.  The  4.0-4.5  cm.  vas  represents

ex  en  compa
ascorbic  acid  .concentrations.  The  1.5-2.0
cm.  leaves  of  variety  ‘Gypsy’  have  ap-
proximately  the  same  concentration  of
ascorbic  acid  as  do  the  2.0-2.5  leaves  of
varieties  ‘Coral  Satin’  and  ‘Pink  Satin.’

However,  leaves  as  large  as  2.5-3.0  cm
in  variety  ‘Sundance’  have  nearly  this
concentration.  Within  the  range  of  ex-
perimental  error  all  these  leaves  show
similar  amounts  of  damage  when  fumt
gated  with  ozone,  indicating  that  higher
ascorbic  acid  concentration  may  be  re
sponsible  for  ozone  tolerance  in  petunias.

Studies  are  continuing  to  investigate  this

all  possible  combinations  betwee
four  F,  hybrid  varieties  listed  in  Table  L

The  seeds  obtaine  been  planted
and  the  resulting  seedlings  will  soon  be
ready  to  test.  If  the  above  correlation  is
maintained  in  the  segregating  petunia
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progenies,  the  relationship  will  seem  fair-
ly  well  established  for  multiflora  petunias.

THER  PLANT  SPECIES  that  have

varietal  ape  a  in  smog  suscep-
tibility  or  in  vitam  concentrations
are  being  collected  i  analyzed  to  as-
certain  if  a  similar  ozone-tolerance/ascor-
Maa  aie:  relationship  ob-

tains.  Although  it  is  commonly  believed
that  white  petunias  are  more  sensitive  to
smog,  we  have  not  found  flower  color
important  in  this  regard.  The  misconcep-
tion  is  probably  due  to  the  relative  sensi-
tivity  of  the  ‘White  Cascade’  variety
when  compared  to  other  varieties  popular
in  the  trade.

It  is  important  to  note  that  ascorbic  acid
has  previously  been  proposed  as  an  agent
for  the  protection  of  plants.?  When  this

Table

substance  is  dusted  or  sprayed  onto  foli-

age  the  treated  leaves  are  indeed  ma
mog  tolerant;  however,  leaves  that  de-

velo  op  after  treatment  are  as  sensitive  as
the  untreated  foliage  and  readily  suc-
cumb  to  the  air-borne  poison.  If  naturally

cies,  the  plan
He  can  then  select  tolerant  varieties  of

lants  without  having  to  depend  upon
natural  smog  or  an  expensive  ee  gen-

erating  and  testing  device.
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Hs,
of  ‘plant  —  from  air-borne  oxidizing

7 (PPOE m. Soc. Hort. Sci. 76:693-699.

Comparison  of  ozone  tolerance  and  ascorbic  acid  concentration  for  different
sized  ii  of  ozone-sensitive  and  ozone-tolerant  petunia  varieties.

Variety
Tolerant  Sensitive

Leaf  Sundance  Pink  Satin  Coral  Satin  Gypsy
Length  Ozone  A.  A.  Ozone  A.A.  Ozone  A.A.  Ozone  A:  A.

(cm)  Score*  Conc.**  Score  Conc.  Score  Conc.  Score  Conc.

102  BS  2.40  2.36  2.30  225
RE

1.5  -  2.0  2.25  2.29  Zhe  Lai  1.91  he"  1.78  1.63

2.0  -2.5  1.95  2.00  |  er  1.58  1.49  1.63  13>  1.43

2.5  -  3.0  1.73  1.51  a.  1G  616  A  ee

3.0-3.5  £25  t27  1.28  1.21  1.24  1.13  0.97  1.16

3.5  -  4.0  1.07  1.04  1.11  1.01  1.18  0.94  0.89  0.94

4.0  -4.5  1.00  1.01  Liz  0.89  1.06  0.88  0.87  0.92
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per million for
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** Ascorbic acid concentration in milligrams pe
***About 1/4 pound of these leaves if eaten would satisfy the minimum

this vitamin,
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