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AIR  POLLUTION  DAMAGE  TO  AGRICULTURAL  CROPS

specific  source  for  the  air-borne  contami-
nant.  Damage  to  the  foliage  of  a  variety
of  crops  can  be  caused  by  exposure  to  sul-
phur  dioxide,  fluorides,  chlorine,  and  am-

recognized  by  the  symptom  expression  on
the  plant  affected.  Injuries  of  the  kind
suggested  above  have  been  reported  from
many  places  throughout  the  world.  Dam-
age  to  crop  plants  in  the  vicinity  of  Los
Angeles  were  first  found  to  be  of  impor-
tance  in  1945.  The  symptoms  of  damage
were  different  from  those  usually  asso-
aated  with  Recognized  air  pollutants.  Not
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North  Long  Beach,  California.  The  prin-
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tmospherc  and  become  oxidized.  It  is  the  Observations  on  damage  to  crops  by
xidized  hydrocarbons  that  are  responsi-  several  writers  have  shown  that  there
Ic  for  the  silvering  and  glazing  of  spe-  is  a  great  variation  in  their  relative  sus-
ific  crop  plants.  The  hydrocarbons,  prin-  ceptibility  to  injury  by  oxidized  hydro-
ipally  unsaturates,  cause  no  injury  by  carbons.  Our  studies  are  still  incomplete,
lemselves.  They  must  be  oxidized  to  give  particularly  with  regard  to  forage  plants,
le  damage  factor.  flowers,  and  woody  ornamentals,  and  tree

Concentrations  of  oxidized  hydrocar-  crops.^Weeds  that  are  common  to  ^he^area

lan'ts'occuronly  duri^gVSofV^^  ^^^.^  ^"""^^  Bluegrass,  Cheese  Weed,,  ggra-  ^
These  periods  are  Chick  Weed,  Dwarf  Net

aused  by  the  lowering  of  an  inversion  Quarters,  London  Rocket,  Quick  Weed,  I
layer  of  air  that  confines  the  pollutants  and  Wild  Oats.  There  are  more  than  50
given  off  by  normal  industrial  and  com-  other  weeds  that  could  be  enumerated  but  I
munity  activity.  The  pollutants  are  con-  which  may  not  have  general  distribution.  .
fined  below  the  inversion  layer  and  due  to  The  relative  susceptibility  of  a  variety  of  :
the  topography  of  the  Los  Angeles  basin,  plants  known  to  be  damaged  by  the
must  necessarily  spread  eastward  and  oxidized  hydrocarbons  is  given  in  the
southward,  since  the  mountain  barriers  table  on  page  9.
prevent  their  escape  into  the  adjoining  Some  plants  such  as  lettuce,  tomato,  '
desert  regions.  The  air  pollution  period  and  sugar  beets  fail  to  grow  normally  in
becomes  more  aggravated  the  longer  the  the  polluted  air  mass,  and  yet,  show  no
inversion  layer  remains  low.  When  the  visible  injury  symptoms.'  Since  all  plants

levels  and  permits  the  air  to  be  broadly  growth  suppression,  it  is  impossible  to
distributed,  there  is  no  longer  important  measure  what  effect  this  reduction  in
pollution  present.  A  similar  situation  per-  growth  has  upon  plant  vigor  and  yield,
tains  in  the  San  Francisco  bay  area.  The  The  effect  of  this  growth  suppression  can
periods  of  air  pollution  in  San  Francisco  be  readily  demonstrated  by  growing  plants
are  of  shorter  duration  and  of  lower  con-  in  a  box,  separated  so  that  one  group  of
centration  largely  because  the  mountain  plants  receives  normal  polluted  air,  and
areas  are  of  lower  elevation  and  the  wind  another  receives  air  that  has  been  filtered
velocities  higher.  The  same  conditions  for  through  activated  carbon.  Within  the  short
air  pollution  exist  throughout  the  Pacific  period  of  a  week  a  growth  difference  can
coast  slope,  but  it  is  only  in  areas  with  be  observed  in  tomatoes  under  such  an  ex-
large  metropolitan  populations  and  a  to-  perimental  design.  Research  is  now  cur-
pography  that  permits  the  pollutants  to  rent  at  Riverside  to  determine  the  effect  of
become  trapped  that  crop  damage  occurs,  this  growth  suppression  upon  tree  crops
Since  the  discovery,  by  the  senior  author,  such  as  citrus  and  avocado,
of  air  pollution  damage  caused  by  pollu-  Observations  of  crop  damage  in  the
tants  other  than  sulphur  dioxide  and  field,  particularly  by  J.  Hurst,  West
fluorides,  and  the  discovery  later  by  Covina  revealed  that  plantings  receiving
Haagen-Smit  that  the  specific  pollutants  adequate  and  regular  water  supplies
responsible  for  crop  damage  were  oxi-  through  irrigation  were  more  severely
dized  hydrocarbons  the  University  of  damaged  thaS  those  not  so  well  watered.
California,  Riverside,  has  conducted  a  Xhe  same  differences  have  been  repro-
great  deal  of  research  attempting  to  dis-  duced  experimentally  under  controlled
cover  how  agricultural  crops  can  be  grown  fumigation  and  regulated  water  supply  in
in  an  area  receiving  a  polluted  air  mass,  cooperative  experiments  with  S.  J-  R'^h-
Our  research  studies  are  also  concerned  ards  at  Riverside.  It  is  possible  for  a
with  knowing  more  about  the  chemical  grower  who  has  the  option  of  withhold-
behavior  of  air  pollutants  in  the  atmos-  ing  water  during  a  short  pollution  period,
phere  using  plants  as  an  assay  method.  to  minimize  crop  damage  by  exercising
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