
Photosynthesis
(Moti Nissani, Lec. 3)

Letôs start with a thought experiment:

There but for plants and some 
photosynthesizing bacteria go 

we . . .



Why then Must we Have Plants and 
Other P-S creatures?

Here are just 2 reasons (there are others):

ÅWithout P-S organisms, weôd, by and by, 
suffocate

ÅWithout P-S organisms, weôd starve

So: Animals and plants are interdependent
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Basic ingredients of the P-S Recipe:

ÅC02 exists in the air, and enters leaves (or other 

cells) through pores.  O2 exits through same 

pores

ÅSunlight

ÅWaterðmostly from roots or pores

ÅCellular Organelles (little organs) in leaf cells 

where light is captured: Chloroplasts

ÅThe molecule that catches light: Chlorophyll

ÅGlucose (a sugar) stays in cell, a source of 

energy



The P-S Reaction (requires energy, 
like driving a car.  Fuel here=light)



Endless Cycling (one organismôs 
waste is anotherôs sustenance)

Cycles of  P-S /
Respiration



REVIEW QUESTION

1.Could you exist if someone said: 

ñLet there be no photosynthesisò?

Answer: No.  Even if you were a traditional 

Inuit (Eskimo), and ate mostly meat, 

the animals youôd eat depend on P-S



How Science Works?

Theodor Wilhelm Engelmann (1843-

1909)



Engelmann made quite a few 
discoveries, but only P-S concerns us 
here.

His question: What Colors of Light 
Drive P-S? (EB, p. 108)



Background fact: When you pass 
white light through a prism, you get 
this outcome



So: Engelmann knew:

ÅWhite sunlight plays a key role in P-S

ÅWhite light is a composite of many colors. 

This raised an interesting question (EB, p. 108): 

WHICH LIGHT COLORS ARE THE MOST 

EFFECTIVE FOR PHOTOSYNTHESIS?



Here I wonôt capture the experiment 

the way it actually unfolded.  Instead, 

I shall focus on the logic of 

Engelmannôs experiment.  If you 

want to know more, consult our class 

website for a historical link

http://www.is.wayne.edu/mnissani/bio1030/
http://www.is.wayne.edu/mnissani/bio1030/
http://www.is.wayne.edu/mnissani/bio1030/EngelmannHistory.pdf


Engelmann took a slide containing oxygen-

breathing bacteria from the river Rhine.  He 

observed them, and they were all over place, 

randomly scattered about. Now he turned off 

the light source and dropped microscopic green 

algae into the dropðand still nothing happened.  



Next he shone light on the algae, and the 

oxygen-breathing bacteria moved towards and 

clustered around the green algae.  (Youôd do 

the same thing, if I locked the doors to this 

hall, flooded the room with nitrogen, and 

placed oxygen tanks along the walls!)



So, by now, Engelmann knew that:

These bacteria move towards, and 

cluster about, the little green algae, 

when white light was shining on the 

algae 



Recall now that white light in reality is a 

rainbow of colors that appears to us white.  

Will the different colors have different effects 

on the algae?



Engelmann  saw much more clustering near the 

algae in blue and red-lit areas, and much much less 

in green-lit areas

BLUE LIGHT: Many bacterial Clusters
or

RED LIGHT: Many bacterial Clusters

GREEN LIGHT: Few bacterial Clusters

was used



Engelmannôs 

results


