
Cy plants create a m i n i a t u r e atmosphere i ns ide the i r

bund le s h e a t h c e l l s t o i n c r e a s e photosynthetic

efficiency i n l o w c o z e n v i r o nmen t s

- lowers t h e ra te o f Oz uptake during
photorespiration

- Cg planks have advantage i n
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C3 photosynthesis 
(way back)

C4 photosynthesis 
becomes abundant
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- Evolve larger body s i z e s

i n response t o consuming

more grasses
i n d i e t



CAM: 1 0000 spp.
i n 3 3 families
~ temporal separation o f photosynthetic pathway

← o p e n s t oma t a
a t n i g h t t o t a k e u p c o z

c l o s e d u r i n g t h e d a y
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Cµ%[%s¥gy
from inorganic compounds

t o produce

carbohydrates

- Earl iest a u t o trophs w e r e l ikely demos
chemosynthetic

b a c t e r i a f u c h e a

- Early E a r t h a t m . l o w i n Oz , r i c h i n Hz ,
C H y , c o z

Hetfootfs
energy by consuming energy-rich organic

compounds f rom other organisms

- Detritorores
- Herbivores, pa parasites,

predators

k i l l r e s o u r c e sI r a n i a n
resources , b u t

l owe r

t h e i r fitness



- Holoparasites: plants w lo photosynthetic pigments

t h a t c o n s u m e other plants e:g. Dodder

- Hemiparasite:
b o t h photosynthetic a n d parasitic

(mistletoe)

- Effort invested
i n finding,obtaining food influences

h o w m u c h benefit 1 3 gained
Micro-organisms invest

l i t t l e e n e rg y
i n consumingdetritus

~ detritus h a s f energy
content

profitability: weigh t h e cost
and benefits of different

foraging

strategies
- stoichiometny: [ c , u , O, pg

plants→ an ima ls 9 E
c o s t

animals→ an ima ls toE c o s t







Body s i z e & Allometry

1) s i z e v a r i e s

Largest: B l u e
wha l e @108 seams } 2 1 fold var iac ion

Humans@105grams

what 1 3 body s i z e ?
.÷÷:÷:÷.÷÷±...
im..
1) structural s i t e

~ morphology

2 ) Mass trend towards

largebody s i z e

o v e revolutionary
t i m e

←
→ Thermoregulation
→ Predation
→ Competition

€ - 7 s e x u a l s e l e c t i o n

→ Me t a b o l i c efficiency
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{20,} Bigger organisms a r e m o r e efficient per u n i t b i o m a s s

- t a k e m o r e ca lo r ies t o r u n absolutely

- per grave they
t a k e fewer

ca lo r i es t o r u n

Bigger organisms
have l ower metabolic
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elephant
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Heat producedb y e a c h ce l l
× Volume a r 3

s h e d heat through surface Area
a r e

- Organisms have t o T U N E D o w n t h e i r metabolic
r a t e

s o they c a n
dissipate hea t

produced b y metabolism

across surface a r e a
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