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Ques*ons	
  	
  

•  What	
  are	
  the	
  three	
  mechanisms	
  eukaryotes	
  use	
  
to	
  obtain	
  nutrients?	
  
–  Photosynthesis,	
  Absorp*on,	
  direct	
  feeding	
  

•  What	
  are	
  fungi	
  able	
  to	
  digest	
  that	
  makes	
  them	
  
such	
  unique	
  decomposers?	
  
–  Lignin	
  

•  What	
  is	
  the	
  purpose	
  of	
  the	
  microtriches	
  of	
  
tapeworms?	
  
–  Increased	
  surface	
  area	
  

How	
  Do	
  Plants	
  Get	
  Minerals?	
  
	
  

Mineral	
  Nutri*on	
  

Mineral	
  Nutri*on	
  

Plants	
  
	
  

•  What	
  types	
  of	
  minerals	
  do	
  they	
  need?	
  
•  How	
  do	
  they	
  get	
  minerals	
  from	
  the	
  soil?	
  
•  How	
  do	
  they	
  get	
  minerals	
  to	
  the	
  leaves?	
  
•  How	
  do	
  they	
  “fix”	
  nitrogen?	
  

hOp://upload.wikimedia.org/wikipedia/commons/thumb/3/3f/Ferns02.jpg/220px-­‐Ferns02.jpg	
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Essen*al	
  Nutrients	
  

hOp://www.webelements.com/	
  

Ques*on	
  (methods)	
  

How	
  did	
  we	
  determine	
  
which	
  nutrients	
  were	
  
essen*al?	
  Macro	
  and	
  micro?	
  
	
  
How	
  did	
  we	
  determine	
  what	
  
the	
  func*ons	
  of	
  most	
  genes	
  
were?	
  
	
  
How	
  did	
  we	
  determine	
  the	
  
products	
  and	
  intermediates	
  
of	
  the	
  photosystems?	
  

We	
  removed	
  them!	
  
	
  (controlled	
  experimenta*on)	
  

hOp://www.riverpoolsandspas.com/blog/bid/33628/Do-­‐Fiberglass-­‐Pools-­‐Work-­‐with-­‐Shrink-­‐Swell-­‐Clay-­‐and-­‐other-­‐Soil-­‐Condi*ons	
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Hydroponics	
  

Nutrient	
  Deficiency	
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Essen*al	
  Nutrients	
  

Micronutrients	
  

•  Needed	
  in	
  small	
  quan**es	
  (1	
  ppt)	
  

•  Used	
  as	
  enzyme	
  cofactors	
  
•  Example:	
  Iron	
  needed	
  in	
  ferredoxin	
  (PS	
  I)	
  

hOp://en.wikipedia.org/wiki/Ferredoxin	
  

Macronutrients	
  

•  Needed	
  in	
  large	
  quan**es	
  

•  Needed	
  in	
  macromolecules	
  
– Proteins,	
  carbohydrates,	
  nucleic	
  acids,	
  
phospholipids,	
  etc.	
  

Essen*al	
  Nutrients	
  
Nucleic	
  acids	
  

C,H,O	
  
	
  
N,	
  P,	
  	
  

??	
  
96%	
  of	
  the	
  dry	
  weight	
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Nitrogen-­‐Phosphorus-­‐Potassium	
  
N	
  –	
  P	
  –	
  K	
  	
  

hOp://w
w
w
.tradenote.net/N

PK_2/	
   hOp://www.lowes.com/cd_Fer*lizer+Buying+Guide_543192373_	
  

N	
  –	
  P	
  –	
  K	
  	
  
N=Shoots,	
  P=Roots,	
  K=Fruits	
  

	
  
	
  Nitrogen	
  for	
  proteins,	
  and	
  nucleic	
  acids,	
  chlorophyll	
  

	
  
	
  Phosphorus	
  s*mulates	
  root	
  growth,	
  helps	
  the	
  plant	
  set	
  buds	
  

and	
  flowers,	
  improves	
  vitality	
  and	
  increases	
  seed	
  size	
  
	
  

	
  Potassium	
  promotes	
  vigor,	
  sturdy	
  stems,	
  deep	
  roots	
  
encourages	
  strong	
  stems	
  and	
  well-­‐developed	
  flowers.	
  
	
  

eHow.com	
  hOp://www.ehow.com/about_4902638_what-­‐does-­‐potassium-­‐do-­‐plants.html#ixzz1oaL0ultR	
  

Mineral	
  Nutri*on	
  

Plants	
  
	
  

•  What	
  types	
  of	
  minerals	
  do	
  they	
  need?	
  
•  How	
  do	
  they	
  get	
  minerals	
  from	
  the	
  soil?	
  
•  How	
  do	
  they	
  get	
  minerals	
  to	
  the	
  leaves?	
  
•  How	
  do	
  they	
  “fix”	
  nitrogen?	
  

hOp://upload.wikimedia.org/wikipedia/commons/thumb/3/3f/Ferns02.jpg/220px-­‐Ferns02.jpg	
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Geong	
  Minerals	
  from	
  the	
  Soil	
  

Nutrients	
  and	
  availability	
  

Ca*on	
  
(+)	
  charge	
  mineral	
  
Bound	
  to	
  soil	
  (-­‐)	
  

	
  
K+ 	
   	
  Ca2+ 	
  	
  

Anion	
  
(-­‐)	
  charged	
  mineral	
  
dissolves	
  in	
  water	
  

HPO4
2-­‐	
  	
  NO3

-­‐	
  

The	
  plant’s	
  dilemma:	
  
How	
  to	
  import	
  molecules	
  against	
  a	
  concentra*on	
  gradient	
  

	
  
How	
  to	
  import	
  both	
  posi*ve	
  and	
  nega*ve	
  molecules	
  

	
  
	
  

Impor*ng	
  molecules	
  against	
  a	
  concentra*on	
  gradient	
  

hOp://w
w
w
.uic.edu/classes/bios/bios100/lecp03am

/	
  

What	
  if	
  we	
  changed	
  the	
  
direc*on	
  of	
  the	
  reac*on?	
  
	
  
Creates	
  a	
  posi*ve	
  charge	
  
outside	
  the	
  root	
  hair	
  
(-­‐200	
  mV)	
  
	
  
Encourages	
  posi*ve	
  
molecules	
  to	
  enter	
  the	
  
roots	
  
	
  
	
  

What	
  is	
  this	
  molecule?	
  

K+	
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Nutrient	
  transport	
  

Figure	
  38.10	
  pg	
  845	
  

1.	
  Establish	
  an	
  charge	
  difference	
   2.	
  Posi*vely	
  charged	
  ions	
  pass	
  
with	
  the	
  help	
  of	
  channel	
  proteins	
  

Minerals	
  in	
  the	
  Soil	
  

Figure	
  38.7	
  pg.	
  843	
  

Ca*ons	
  (+)	
  s*cking	
  to	
  the	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
(-­‐)	
  charged	
  soil	
  par*cles	
  
	
  
	
  
	
  
	
  
	
  
	
  
Water-­‐souble	
  anions	
  drising	
  in	
  the	
  
water.	
  

+	
  

+	
  
+	
  +	
  

+	
  
+	
  

+	
  
+	
  

+	
  

Root hairs are responsible for cation exchange 

H+ 
Ca2+ H+ Ca2+ 

Ca2+ 
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Root hairs increase the surface area of a root for water 
and mineral uptake. 

Root	
  Hairs	
  

Acquiring	
  Anions	
  (-­‐)	
  	
  
Cotransporters	
  

2.	
  Import	
  the	
  (-­‐)	
  charged	
  molecule	
  
with	
  a	
  costransporter	
  

Figure	
  38.10	
  pg	
  845	
  

1.	
  Establish	
  a	
  charge	
  difference	
  

10	
  minutes	
  

•  Describe	
  how	
  the	
  plant	
  gets	
  ca*ons	
  from	
  the	
  
soil.	
  

•  Describe	
  how	
  plants	
  get	
  anions	
  from	
  the	
  soil.	
  

•  Explain	
  one	
  of	
  these	
  concepts	
  to	
  your	
  
neighbor	
  and	
  they	
  will	
  describe	
  the	
  other	
  to	
  
you.	
  


