.«C' Org. can endure minor fluct. from optimal cond.)

:.‘C- Always return conditions to set pointloptimal)

(- Mostly -ve for homeo. mech.)

(- Response continually modifies stimulus by feedback Ioop)

C- Feedback mech. are seIf-reguIating)

~| ¢ Steady-State controls show flow of info. through a cycle)

o

Thermoregulation rarely applies to plants

Able to maintain temp at 20C above ambient temp whilst flowering

e,

(1 Stimulus = Initiates response)

Bud starts heating until 32C

Lotus FLower CZ Receptor = Nevous cell detects change in internal/external environment of org.)

Plant increases MR to maintain temp Night
Petals open & temp remains constant for 2-4 days (3 Modulator = Organ that receives signal from receptor)
Plant uses evaporation to maintain temp Day
C4 Effector = Organ that causes response & receives signal from modulator)
Native in Northern US > %,
H (5 Response = What happens as result of effector)
Can raise temp 15-35C above ambient temp - - — -
Skunk Cabbage . — - “‘0““-------------------CResponse increases the opposite to original stlmulus)
Can maintain thermoregulation for 2+ weeks 'CG. Feedback = Where response alters/modifies stlmulus)-u..,,%
H ""-----------------(Response eutralises, reverses, decreases or is opposite to original stimulus)
Often melts snow covering it
Plant Thermoregulation C- Conscious response to external change to maintain homeostatic balance)
Insects prefer warm environments
Plant may require constant temp for proper development
Need to avoid cells freezing & dessication ""CBehavioural response)“'i.,,'
“.,,,.[ Stimulus-response |
Model
Deciduous trees Senescene
Adaptations in cold
Act like salt on water Perennial leaves collect sucrose & other molecules to decrease freezing point
Antifreeze proteins
* Range of conditions which the body can function
Blue grey green coloured leaves attract less heat
 Conditions outside these limits are detrimental
Reduce SA Small, thin/spiky leaves Adaptations in heat
* For each environmental factor an organism has a range of tolerances within which it can survive
Annual plants
Law of tolerance
* Toward upper & lower extremes of this tolerance range environmental factors tend to limit
All living things take in materials from their environment, use them in metabolism & produce waste organism’s ability to survive
If waste products were allowed to accumulate in cells, they would cease to function « Area of best funtion
Removal of metabolic waste and other unusable materials are eliminated from the body « Usually abundance of species in areas where environmental factors are in this range
Optimum Range
Digestive system « Every species has own OR
Integumentary system * May vary as organisms develops & seasonally
Involves
Renal system Predators
Respiratory system Competitors
Biotic limits/factors
Produced sure to Prey
chemical reactions in cells
Parasites
Absorbed nutrients modified and
waste materials produced
Viscosiyty
Co2 & 02 Metabolic waste
Buoyancy
Nitrogenous waste
Includes Dissolved gases
Sweat
Pressure
Tears Tolerance Limits (G FEUD
Salinity
Urea Mineral content
Water pH
Waste product
Some salts Kidney Abiotic limits/factors Temperature
Excretion
H+ -- regulates pH of blood Temperatura
Urine Mode of Removal Soil salinity
Waste Product
Water Lungs Terrestrial Soil pH
Exhalation Mode of Removal =l o) Gl
Concentration of gases
Excess heat
Wind
Water Excretory organs
Waste Product : : :
Some salts Skin * Process of organisms spreading out geographically
T S y—— Dispersal * Greatly influenced by tolerance range
* Wider tolerance range, more widely dispersed species is
Sweat Mode of Removal
» Wider tolerance range for a given environmental
Makes urea carried through bloodstream & filtered by kidney (deamination) factor more likely that the organism will be able to
Waste Product Variation survive variations in that factor
Remains of bile pigments (undigested)
Liver * MC have larger tolerance range than SC
Urine
Mode of Removal Fast communication network & control centre of body
Faeces
Detect stimulus (internal & external) & cause a response
Pure water pumped out to equalise water intake due to osmosis Waste Product
Contractile Vacuole Muscle movement
Contractile vacuole Mode of Removal
Senses
(Helps to regulate internal concentrations)---.,,,' Heartbeat
:j::u- Vital for survival }.
(Facilitates biochemical reactions)"‘“"‘ Responsible for Breathing
(Need to ensure enough water is retained for stable internal environment)»,__ Digestion
(Loss too much water = lower blood vol. = low blood pressure = toxic wastes not excreted = pH & tissue concentrations affected = enzymes effected = Death) ---------------- (Need to ensure water loss is replaced)' Memory
(Transports blood to kidneys)'.,‘ Speech
(Filters blood through kidneys)-', Z Nerves
% PNS
(Transports cleaned blood back to body)-'., Z Nervous System Transmit signals
(Transports waste material through ureter into bladder & outside body through urethra)v--- %’ Made up of G e
;;!« Renal system "'(Osmoregulation in Mammals}
(Blood moves from renal artery into medulla which contains nephrons)--l.,‘ 5 CNS Brain
(Nephrons filter bl°°d)"' ] Processing storing & coordinating info
(Waste transported into clayces then into pelvis & transferred into ureter)"‘ :
Motor neuron Carries messages from CNS to effectors
(Blood leaves kidneys through renal vein)"”’ _.
Nerves Sensory neuron Carries signals from receptors to CNS
(Released when osmoreceptors detect increase in solutes)--l.,“ E g Connector neuron Connect motor neurons to sensory neurons
Gncreases permeability of distal tubule of nephron increasing water reabsorption)'- . : Effectors Cells that will cause an effect
Regulation )"
(As more water is reabsorbed osoreceptors detect change and decrease vasopressin production) ; Reeanios Gl (b e o el
_ve feedback )
Synapse Gap between 2 neurons that releases chemicals from one neutron to another
CNitrogen containing compound in animals)__ Neurotransmitter Chemical released from end of synapse to pass on signal

T

CProduced from the breakdown of excess proteins and amino acids} H

Occurs in liver ).,
Produces ammonia

CProtein --> amino acid --> ammonia)-"“‘

(Highly toxic to cells)----

(o)
-----

""(Sexual development)

CProcess called deamination
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"(Blood sugar concentrations)

Fertility
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G_ess toxic than ammonia = cells can tolerate a higher concentratiorD---.,,% E '(F'th or flight resonse)

E 3 < Produce hormones
Very lox toxicity |-, : H .«(Located in different parts of the body)

# Interdependent

White paste )"

CSurrounded by water so toxicity not problem)-,,‘

. Master gland
(Controls activities of other glands)
~{_Pituitary gland }";

Glery simple system of excretiorD-'. :

(Located at base of brain)

.....'-Ccontrolled by hypothalamus)

[ Located in
<*\_front of throat
é,.‘-(Parathyroid hormone) ---------------- (Takes calcium from bone and puts into blood)

«( Calcitonin o (Takes calcium from blood and returns to bone)
ol Thureging Mo CSpeeds up cellular respiration & assists in temperatura
regulation

| Overactive thyroid
“( Hypothyroidism )

CI’ ransported through blood stream to gills where it diffuses into watel)w,

CExcreted with large amounts of water (diluted = less toxicD ------- :

Gish more tolerant to build up of internal ammonia}"“"

60% Nitrogenous wastes produced and excreted by gills)"‘ 3

20% of traces amounts excreted by kidney as urine)"’: 1%

’__ff(Nitrogenous Wastes).__

CCan't afford to excrete nitrogenous wastes as ammonia = water loss too greaD»,__ :

:(Endocrine System )

CConvert ammonia to urea or uric acitD»

$ -'(Too much thyroxine)
CRequires energy for conversiorD

High metabolic rate,
hyperactivity, increased
appetite, weight loss,

G.ess toxic than ammonia therefore cells can tolerate a higher concentratiorD---.,,‘
:Ii:u-Gmmonia converted to urea in Iiver)--,,‘

LLLITIITTIT

=' : irritability
Soluble in water ) E
G.ose less water than organisms that excrete ammonia = important adaptation)-' : (. System of ductless glands that secrete hormones into blood stream)
CMajor organ = kidneys) ---------------- chrete through renal system)"": : (. e e, S actlng)
\.«(Chemical messengers in body)
CBlack = products of digestiorD---.,," E : $
w:u-(Excrete black & white paste through single body openingD'.,_ § -(Travel to all cells via bIoodstream)
White = uric acid )" : )
i é; H [ Produced in
CUsuaIIy have very little water available)-f,,_ ’e’ E small amounts
"r Terrestrial Organisms)‘:
Glery low toxicity = much less harmful to cells)‘---.,,% N '(Only target cells or specific organs can respond to these hormones) ---------------- (Once they reach target they bind with receptor protein and cause a change)
:Ii:"-CConvert ammonia to urea then to uric acid}---- $

Clnsoluble = no water to remove, less water Iost}--""‘

2,
“{ Birds & Reptiles )

GEggs = confined space enclosed by hard shelD-n,,‘ H

; : - “..----(Boost muscle growth)
: { Anabolic steroids ST e el
E testosterone

E """--(Prevent muscle wasting)
{(«-CAdaptive advantage in egg Iaying)"’

""'(Continually broken down & excreted from body)

ey,

",

CCan diffuse 02 & CO2 through sheID--..

CNitrogenous wastes are store(D--"‘ ;

_,.-(From adrenal glands)

Gnsoluble waste = beneficial as cells remain unaffecte(D""

CSome do not drink but obtain water from food or metabolism)w,z

CConvert ammonia to urea then UA)

.
'
"y,

Increased heart rate)

“Gncreases breathing rate)

Increases blood

glucose levels
: ~,, [ Diverts blood flow from digestive
E system to brain and muscles

""'-(Allow for rapid response)

LLTITTT

CExcrete UA as solid crystals)

CHave one body opening to excrete both nitrogenous & digestive wastes)-"“:

"
.
et

(Greater the concentration difference = greater osmotic pressure)---..,,

:Ii:«--(Pressure produced by a difference in concentration between solutions on the two sides of a surface such as a semi-permeable membrane}-'.,,’
(More concentrated side will grain water by osmosis & be under higher osmotic pressure)-"““ K

(Sum total of all reactions taking place within an organism)

. i { Metabolism )
\‘Z:""(“ """'-(Requires input, produces output)

Q
o
o

o
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(Measure of tendency of a solution to take in water = osmosis)--"““ §

.CRate of energy production and use)
(Minimum pressure which needs to be applied to a solution to prevent the inward flow of water across a semipermeable membrane)-“

CMeasure of chemical activity of a ceID

b

(Water balance (changing osmotic pressure)

FTTTITTILL
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.~(Level at which an organism's metabolism is operatingD

.\ 02 consumption

] ‘.‘--(COZ + heat productiorD

(Kidneys keep an equilibrium of water and ions in blood

2,

< Measured by |« R

"'-(Provides overall energy to drive metabolism)

LTI
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""'-CRespiration rate & MR are closely connectecD

(Dogs need to pant for evaporation to reduce heat but means water is lost to environment)----------------CCIoser linked with thermoregulation)

."‘---CHigh temp = higher MR)

--CLow temp = lower MR)

CI‘ oo high = denatured enzymes)

Movement

(Found in both marine & freshwater environment
Possess various .
adaptations to assist

Require energy | =
to regulate ""f((«(Aquatic osmoregulators

(Greater the difference in osmolarity between internal fluids and external surroundings more energy must be expended to maintain |t)

«CAffected by temperature)-n

{ Homeostasis ).

{{{I}u ,

_Metabolic rate )}

“
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(Some fish can tolerate large changes in osmolarity (salmon) others only little (trout))-

Reproduction

“a

Repair

:.\-CAmount of metabolism (energy produced) increases as size of organism increases)

Freshwater fish

(Continually lose water by producing lot of dilute urine)--

Larger animals have smaller ““----(Don't need as fast MR to increase heaD
.1 SA:Vol = proportionally less -"2)::

,“--CMR increases as size of organism decreases in order to replace lost heat) ---------------- SA:Vol ratio -'::,‘:“ heat & water loss """'-G_arger animals have mechanisms to lose heaD

"""-(Small animals have higher SA:Vol, more heat lost = faster MR)

5

(Salts actively reabsorbed from filtrate (in nephron) - not lost to environment)-“’

(Concentration of solutes inside fish < than ocean)----------------(Teleostslosteichthyes (bony fish) are hypotonic to environment)'.,‘

(Net loss of water through gills - drink sea water)-.,,'

.| Toreduce heat loss organisms
tend to increase body fat

H “.,.[ Toincrease heat loss organisms
tend to reduce body fat

(Gain ions (diffusion))--.

Slow filtration rate :(((«

(Specialised cells in gut remove salts from bIood)-

“‘\-(Causes increased muscle movement = heaD

(Chloride secretory cells in gills remove chlorine (active))-“’

Gncreases MR to provide energy needed for activitD

(Produce concentrated urine (excrete almost pure salt))“’:

""'--CReguIated by thyroxine hormone released from thyroid gIancD

T

(Exoskeleton prevent water Ioss)-u,,
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:‘Cl'emperature & Metabolism)

:,‘CWarm from within = homeothermi(D
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(Drink water when needed)---“‘

(Respiratory surface is within body so not direct contact with external environment)---.. :

: A_.~CHeat = by-product of metabolism, this is used to maintain constant body temperature)

(Can maintain constant rate of activity in a wide range of environmental temperatures = high food requirements)

e,
%

(Produce UA pellets containing very little water}"“

Gf external temp is high, MR is low so less heat produced)

(Tough keratinous scale skin preventing dessication)r..,

(Excrete UA semi-solid form (insoluble))u.,

Gf external temp is low, MR is high so more heat produce(D

:.-.-Shivering

(Tough rubbery-shelled eggs that are buried preventing dessication)u..

Lungs inside body ""((. Reptiles ).,
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Turtles )., é Osmoregulation )-, &
- - . - & 3 *, q o
““:«-.(Some marine reptiles have salt-excreting glands in head (near eyes & nose)}-‘ 3 “( Controlling temp ”)4’,'

(May reabsorb water from cloaca)“

Osmoregulation & Osmoconformation)

""'GasodilationlconstrictiorD

e,

‘CWarmed from outside)

"

"y,

T,
.
T

.‘CPoikiIothermic = fluctuate with external temperatures)

CUses outside means (muscular activity/behaviour to warmlcooD

‘(Not able to control body temp within close limits whilst at rest)

(Can slow down urine production by reducing rate of filtration in nephron)u,

“,

CCan usually survive large changes in body temp)

(Retains water in bladder)-u, ,\«CHave much lower MR than endotherms at same temperature)

% ~
( wunen( Amphibians )

.---(Have lower food requirements)

Aestivation

CAble to survive in habitats with low or unreliable food availability)

(Create a cocoon created from layers of skin}-“‘

..«(Basking/reorientatiorD

-CCounter current exchange)
| (o)
=

= “{ Colour change

(Deamination of proteins in Iiver)»

(Urea & other nitrogenous wastes filtered through nephrons in kidney} E

(Contain skin/fur to reduce water loss to environment}

(Reabsorbs most water & salts}u,,‘

""'CBody raising (lifting feetD

ot
st

(ADH acts on PCT & CT to cause reabsorption)---.,

Cells become ) |
more permeable

(Some water moves back into blood by osmosis & some by active transport)“‘:

(Nephrons longer in kidneys to reabsorb more water)----------------',,_

i« Behavioural }., 3

(Dig burrows that trap humidity)-"““‘

Aestivation )"

(Able to produce concentrated urin through action of hormones)w,

o,
“,

X

"f(«(Kidney allows some water & salt Ioss>'

-(If temps rise above set point enzymes denature & metabolism fails)

-“‘
")
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"""'-(Hyperthermia (heat stroke / exhaustion))
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‘(Obtain heat from external source & fluctuate with surroundings)
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.‘(Poikilothermic Ectotherms)»))

e,

>

R

Z
%
-

e,
2,
ey,
"y,
iy,
™
M,
"
"
",
,
2,
.,
"
",

e,
o,

%
'

‘«(Adaptations for water retention in arid environments)‘ :

e,

(Able to reabsorb water from food rather than drink it)-n

_lw( Physiological )-

(Metabolise fat to produce water)--"“‘

(Tolerant to concentrated body fluids}“‘s

",

o

E .«(Move to places it is warm for heat)

Cnidarians ).,

""(Homeothermic Ectotherms)»))\ .

(No energy expenditure maintaining water balance)-""’ K

o

(Very narrow tolerance range of solute concentration at which they can function normally)“

. (Osmoconformation}:: :,.--(Retain heat from metabolic activity & maintain relatively constant internal temp)

(Increase osmotic pressure of body fluids by rataining urea)"‘ ‘(Homeothermlc Endotherms)»

s
o

(Excess water & nitrogenous waste controlled by kidney)

(Only in marine environments)

(Adjust internal salinity to = surrounding environment)----------------(Isotonic to environment)‘

.‘-(Retain heat from metabolic activity & fluctuate with surroundings)

4 Aestivation

“‘---(Mammals that engage in long periods of torpor)-ﬂtiﬁz

“«.{ Hybernation

Clnhibition of growth)--u,,,'

:I(:«--(Drought & salinity stress are major causes of agricultural productivity Iosses}
(Salinity causes additional ion toxicity effects mainly through alterations in protein & membrane structure)""““

I

"(Poikilothermic Endotherms)»)):‘.‘.,

(Plant able to survive an environment with little waten)

et

(Thick waxy cuticle on surface

o/
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o

CReduced no. of stomata on top of leaf, increased at bottom}»

(Thermoregulation in Heat

i | Less furifeathers

10
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3
72,

----(Lighter fur/skin colour)

Shape & size ----------------(Large extremities = hot cIimates)
- % ,.'CShelter from high temperatures)
Hairs on leaves 3

'
T,
oy,
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N---(Lick wrists to cool by evaporation)----------------(Wrists have high amounts of veins close to surface)

Kangaroos ).,

"""'-(Dig holes to lie in cooler sand)

S
S

:“-(Shelter in cool vegetation)

¢ { Submerge in water

" --(Open mouth to increase evaporation)

“uu( Crocodiles )

o)

o

o/

CLighter colour leaves

“,

2,
N

CWater storage in trunk or Ieaves>',

(Bask in sun in cold months to get warm enough to digest meals)

CCIose stomata during hottest part of day)», :
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Burrowing

(Flower only when rain plenty)

R

&

CGerminate when rain comes)u.,

-4 Vasodilaiton

CDie when drought arrives)u.
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Xerophytes

CSecrete resins & waxes on surfaces)“" Decrease MR

(Modify leaves produced - smaller in droughD‘

&7
“( Physiological "
e Stop growing ) :

.‘-(Occurs when water is too low to assist in maintaining stable internal environment)

ey,
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\‘-(Metabolic activity lowered to a level that only just sustains Iife)

(Change allocation of products of photosynthesises to roots)--"““

S
Aestivation ’))‘;2,,
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""-(Earthworms coil into ball)

-,

"'CLungfish burrow in mud until rainy season)
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CSpines protect from predators}

(Spines reduce transpiration

St
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N : '(Structural, behavioural or physiological that aid an organism's survival & to reproduce in its given environment)
Plant adaptatlons)

z s
$

{ Osmoregulation )"

“-(Heat loss = heat gain = heat balance / equilibrium)

o

-Radiation
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(Some spines have hairs to reduce transpiration)--u,,“ Z

% : '(Need to be able to maintain heat balance)-"f.,,,' B ..
,?(‘ """-(Heat transfer methods)n)‘::):‘

CStems have tomato to allow gas exchange)-"‘““

CStomata closed during day to reduce water Ioss)-“" ",,M
LetCO2in )-,
> (If temp fall below set point enzymes slow too much) Hypothermia

.,“-CSmaller extremeties)
¢ .{_short stocky build
"""'-(Thick furlfeatherslblubber)

QQ

“«( Low SA:Vol

CCOZ combines with organic substance to produce malic acid)m,

LLITTT
"y,
"

i

CMaIic acid stored in vacuole)----- Z((-(Stomata open at night)“‘

),

(During day malic acid converted back to release CO2 which used for photosynthesis)-'"

o

CCalled CAM (crassulacean acid metabolism))“
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CPIant able to survive in waters with high salinity

a

CEither salt tolerant or salt resistant).,_

(Can grow in both saline and non-saline environments)----------------(Faculative halophytes

N

(Cannot survive non-saline environments)---..,,

:I::«--(Obligate halophytes)'.,_
CObligated to be in Saline environments)--"““ E

e

(Glands excrete salt)-u,,’

>,
3

CTolerate large salt storage - discarded when salt load is too high)""""":Z{("'o, E

s
s

CRestrict opening of stomata to keep water)-""

‘\--(Fins or webbed feet)

",

s

CCounter current cwculatron)- loss from outer parts of body

""C'raps heat in body core, reducing heaD

et trg g

CFar-reaching, exposed roots for structural support in soft soils)m.,

%,

««{ Mangroves ).,
CAIIow oxygen to be transferred to roots under ground in anaerobic sorl) Pneumataphores (" " Halophytes )

5 N
s

CStop intake of a lot of salf)--“'

-\ Adaptations ).

My,
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""-(Heat in arterial blood coming from body's core is transferred to venous blood instead of being lost to external environment)

“--(Elevation of hair follicles due to contraction of little arrectores pilgrim muscles)

o
&

(Thermoregulation in Cold>>

s,

-------CStarted by stimulation of cold to sympathetic nervous system)

CDispersaI method to avoid overcrowding)----------------(Produce seeds that float)--u.,,,'

:I::u- Reproductive )
(Seed germinates attached to tree, drops into water and drifts until soil found)

(Diluting incoming salt by increasing growth rate)u,
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""-(Trap heat between outer skin surface and hair follicules)

%,

CExcluding salt from entering Ieaves}»,,’

¢ “u( Increase MR

.‘-CWhen resources are too low to assist in maintaining stable internal environment)

S

,“-(MR lowed to only just sustain Iife)

(Shedding leaves that contain high salt concentration)---.,,,
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., %

e,
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‘.:’((‘ Other adaptation )
o

CReturning salt from transpiration back to roots)--"“‘

$ “‘\----(Iowers set point significantly)

(Storlng excess salt in vacuole to maintain turgor}“ H ibernation ’))'I;I"'.

o)

CExcreting salt from bladders on leaf hairs, show up as crystals on Ieaves)“‘

(Waxy coat for water proofing)

“‘---(Thick coat to reatain heat under water)
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Platypus )) ------CMaIes have venomous spur on hind Iegs)

""(Burrow hollows for nesting)

%

"CTaiI stors fat = energy)




