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By:	  Parker	  Hurst	  

¡  Fertilizer	  is	  a	  material	  designed	  for	  use	  or	  claimed	  to	  
have	  value	  in	  promoting	  plant	  growth	  or	  increasing	  
plant-‐available	  nutrients	  in	  soil.	  

Source:	  Savoy	  

¡  Nitrogen,	  Phosphorus,	  and	  Potassium	  are	  the	  three	  
main	  nutrients	  in	  fertilizers	  because	  they	  are	  often	  the	  
limiting	  factors	  of	  plant	  growth.	  

¡  Nitrogen-‐N	  
§  Promotes	  rapid	  growth,	  chlorophyll	  formation	  and	  protein	  
synthesis	  

¡  Phosphorus-‐P	  
§  Stimulates	  early	  root	  growth.	  Speeds	  maturity.	  Stimulates	  
blooming	  and	  aids	  seed	  formation.	  

¡  Potassium-‐K	  
§  Increases	  resistance	  to	  drought	  and	  disease.	  Increases	  
stalk	  and	  straw	  strength.	  Increases	  quality	  of	  grain	  and	  
seed.	  

Source:	  Savoy	  
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Nutrients	  
Supplied	  by	  Air	  

and	  Water	  

Nutrients	  Supplied	  by	  the	  Soil	  System	  

Non-‐Mineral	   Primary	   Secondary	   Micronutrients	  

Carbon-‐C	   Nitrogen-‐N	   Calcium-‐C	   Zinc-‐Zn	  

Hydrogen-‐H	   Phosphorus-‐P	   Magnesium-‐Mg	   Chlorine-‐Cl	  

Oxygen-‐O	   Potassium-‐K	   Sulfur-‐S	   Boron-‐B	  

Molybdenum-‐Mo	  

Copper-‐Cu	  

Iron-‐Fe	  

Manganese-‐Mn	  

Cobalt-‐Co	  

Nickel-‐Ni	  

Source:	  Savoy	  
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¡  Fertilizer	  runoff	  from	  misuse	  or	  over	  application	  
can	  make	  its	  way	  into	  nearby	  watersheds	  and	  
lead	  to:	  
§  Reduced	  survivorship	  (Hamer	  et	  al.)	  
§  Altered	  feeding	  activity	  (Hamer	  et	  al.)	  
§  Altered	  mobility	  (Hamer	  et	  al.)	  
§  Decreased	  growth	  and	  development	  of	  amphibian	  
larvae(Hamer	  et	  al.)	  

§  Developmental	  abnormalities(Baker	  et	  al.)	  
§  Increased	  susceptibility	  to	  disease	  (Baker	  et	  al.)	  

¡  Purpose	  
§  Examine	  avoidance	  behavior,	  survival,	  and	  feeding	  
behavior	  of	  select	  amphibians	  exposed	  to	  urea.	  

¡  What	  is	  Urea?	  
§  46-‐0-‐0	  
§  A	  compound	  found	  in	  urine	  that	  contains	  mostly	  
Nitrogen.	  Ideal	  for	  use	  as	  a	  forest	  fertilizer.	  

§  In	  this	  study	  urea	  concentrations	  were	  equivalent	  to	  
50	  or	  100	  kg	  N/Ha	  which	  is	  significantly	  lower	  than	  
some	  fertilizer	  levels	  that	  reach	  up	  to	  460	  kg	  N/Ha.	  

Source:	  Hatch	  et	  al.	  

¡  Juvenile	  Western	  Toads	  and	  Cascades	  Frogs	  
showed	  no	  preference	  in	  choosing	  to	  spend	  time	  
on	  the	  control	  side	  vs.	  the	  treatment	  side.	  
§  Indicates	  that	  these	  two	  species	  do	  not	  purposefully	  
avoid	  urea	  treated	  soil.	  

¡  Western	  Toad	  Mortality	  
§  No	  death	  in	  control	  treatment	  
§  5	  of	  30	  urea	  exposed	  toads	  died	  

¡  Cascades	  Frog	  Mortality	  
§  In	  control	  treatment	  1	  frog	  died	  and	  1	  escaped	  
§  12	  of	  20	  urea	  exposed	  frogs	  died	  

Source:	  Hatch	  et	  al.	  
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¡  Feeding	  behavior	  
after	  being	  
exposed	  to	  Urea	  
§  Western	  Toads	  
and	  Cascades	  
Frogs	  both	  
showed	  
decreased	  
consumption	  
after	  being	  
exposed	  to	  urea.	  

Source:	  Hatch	  et	  al.	  

http://youtu.be/DDMMeAcHYIc?t=2m30s	  

¡  Purpose	  
§  Investigate	  effects	  of	  ammonium	  nitrate	  (34-‐0-‐0)	  
on	  larval	  amphibians	  at	  different	  densities.	  

Source:	  Ortiz-‐Santaliestra	  et	  al.	  
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Agile	  Frog	  Larvae	  (Rana	  dalmatina)	  
Dashed	  line	  white	  symbol	  =	  High	  Density	  
Solid	  line	  black	  symbol	  =	  Low	  Density	  
Circle:	  Control	  
Triangle:	  Lowest	  amount	  of	  ammonium	  nitrate	  
Star:	  Medium	  amount	  of	  ammonium	  nitrate	  
Square:	  Largest	  amount	  of	  ammonium	  nitrate	  

Source:	  Ortiz-‐Santaliestra	  et	  al.	  

¡  Purpose	  
§  To	  produce	  generalized	  conclusions	  on	  the	  effects	  
of	  fertilizers	  and	  pesticides	  on	  amphibians	  based	  
on	  66	  survival	  studies	  and	  45	  growth	  studies.	  

¡  Results	  
§  Using	  globally	  important	  pesticides	  and	  fertilizers	  
found	  significant	  effects	  on	  both	  survival	  and	  
growth	  of	  amphibians	  	  

Source:	  Baker	  et	  al.	  

Source:	  Baker	  et	  al.	  
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¡  According	  to	  Wells,	  fertilizer	  runoff	  can	  create	  
severely	  eutrophic	  ponds.	  
§  Highly	  eutrophic	  ponds	  are	  also	  usually	  the	  goal	  in	  
pond	  management	  because	  it	  creates	  more	  
phytoplankton	  for	  fish	  to	  eat.	  

¡  This	  is	  bad	  because	  eutrophic	  ponds	  can	  
increase	  snail	  populations	  and	  likely	  result	  in	  
higher	  parasitic	  infections	  in	  amphibians.	  

Source:	  Wells	  
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