Plant cell structure
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Transport in phloem

Explains  the

What is the mass flow hypothesis?
PaSsive ™ ove ment
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Stages of transport in phloem
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How is phloem adapted for transport?
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What are ‘sources’ and ‘sinks’?
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Phloem tissue

What is the phloem?
Living Twssue 1n plants
which 4ransporks Soluble
organic componds mody ot
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What is translocation?
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What is the sieve tube element?
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imerk
- NO reduting end

- Mgre

-low \/\SCOS\tQ-

What does phloem transport?

soluble orgonic

Compounds made

durng Photosynty
( sucrose )




Plant products sustainability

Uses of plant products:

— MaKe paper
— Prepare COYTON

> Woed for building

Natural fibres advantages:
Sustainable

Hign tensile  strengih
Natural fibres disadvantages:
Expengive

R€QU\r65 SKill

Man-made fibres advantages:
Chegper

easier 10 process
Man-made fibres disadvantages:

Dont bredte, bEAY MO
not absorioed. Made from

ProductS 6% crude ovl-

Future of plastics

What are bioplastics? ‘
Aiodearadape waserials £rom

renewable resour(es rather fhan
Petrroleum.

Positives of bioplastics:
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Sustainability of Plant fibers and starch
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Coherence:

High surfage- fension

Maximum density at 4°¢

Properties of water importance to plants
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Mineral requirements in plants

Magnesium ions: .
Mugm AA, NUCIE0 T eS, ATP, Prowin
synthesis.

Nitrate ions:
\MPOrLONT porrt ot chior0Phyll

Calcium ions: )
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Mineral deficiencies
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Stems & ROOts

What is a vascular bundle?
conduchng vessels \n the
Stem /leaves With phioem
(ourside), xylem (inside)

What is the plasmodesmata?
Norrowed Anyead o+ cytop-
asym POSSING rough coll
Walls , allow ng communicafu

-

How do hollow transport tubes form?
cell conttnts Aisintegrte

end coll walls have many
Per LoralONS

What is the cambium?
Tissue \ayer va\'c\mg
Portially unoifferenteored

Ce\lS for PNt growth

Transverse section of stem

Outer epidermis

Vascular
bundle

Longitudinal plan of stemt and root

Stem has 5
vascular bundles

xylem t Phloem
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sclerencny ma a3 pundle cops
collen thymQ benearn  epidermi
Crs excnange Vo Stomato-

. Transverse section of root
Outer epidermis
Cortex
Endodermis >
Pericycle
Central ) Phlosm
stele ™\ Cambium
Metaxylem
Protoxylem
Medulla/pith Root has a central stele
Stems vs Roots

Xyttm + phloem
VaStlor NSsuts S COre

rd

NO  collenChwma /SelerenChyne

CraS exchon ge Wo oot pairs



Further plaht tissues

Parenchyma
Extensive spaces between Cals.
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Hard, woody cellS that hive
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Xylem tissue

What is the xylem?
VOSOUIOr Missue 1n prants That
conclucts watel + dissolved nuinent

upward from tne root and neip
o form Woody elentnt tn tne

What does the xylem transport?

WOotrer 4+ solutes from

roots +u the [eaves

skem
Xylem vs phloem
Xylem Phloem
Dead «liS L iving calls
Thice walls Tan - INallS
Lignin Ralls | Cellulore wals
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one-way anly

water and
minerals

no end walls
beween cells

_ thick wall
Warer + minergls Food e t .
with lignin °
Movement nNovemtnt
uPwargs P + down xylem vessel
Structure of xylem tissue What is lignin?

L_Ong y nollow

No end walls
Couulose fors in rings /spial

L\gmgsed, ek wals

xylem adaptation to function
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Pits allow wotef SideNayJ
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—> woier proof
— StreXching.

Polymer  found 1 Gt walk
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What are tracheids?
erongated Aubes, lignipiec

Wals with large el cavity.
Condutt wattr+ yminerals,

Provioe Suppot to plant

What does water potential mean?
Relorhive tendongy Of Woter
1O move {rom one crto 0
anotmer- Caused by 0smosie
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Cellulose & Cell wall

What is cellulose?
Morganic compound, folymer of B-glucose, in coft walls .

’ Strkl‘Jcture of ceIILCJLose| Function of cellulose
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I plants SUPPOA  tn WAS.

Palymer & glcese| Palymer  b-glucas

Primary cell wall
Made Of Collulese + peChin

48 +o  fOrm

What are cellulose microfibrils?
Found n Primary @ll wans
Many collwlds e  mo\Louils

Joining of 2 beta-glucose units
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Biodiversity

Define ‘biodiversity’
The genetlc vo\r\‘O\tVOn/rar\ge of alletes in PoPuLaf\m

What is species richness?
When there is o high
numbper of different species

i o populotton

What is species evenness?
Relovhve abundanle OF

different Species maiing uf
+Hne richness 0f an Oréa.

What is diversity index used to measure?
quantity thne biodwersity
of a hobit

(N Umber + Size of POPulondn

Simpson’s Diversity Index

Biologists use a more complicated formula called
Simpson's Diversity Index which calculates
biodiversity rather than simply population size:

D=N(N=1)
In(n-1)
Where:
D = diversity index (simply a number with 1o units)
N = total number of arganisms of all species found

n = total number of individuals found of the species you are interested in

Use the calculation to calculate the diversity index for daisies and
clover, by throwing 10 quadrats in total

What is the importance of biodiversity?
- food) eep 1imits 0n Perulatm

—Susteincb ity + odap+ating

Heterozygosity index
What is it used to measure?
MeasureS the Propartion of
genes Whith are present
i nerero 299 ars  Rorm.
Equation:
n.0. Nerero2ygoxs

Hereroaygosity -
Populaniin

0 e X

Calculation example:

27F wdividua!s

¢ Nnererozyguds

%27 = 0-30

0-20 = herroyosity mdex

Biodiversity
s variety of organisrs present in an ecosystem
Rlchn-ess Evenness
The number of different species if o habutat has stmdar abundance for
pre: I3 cach speaes present, the habitat 1s said
to have eveness
Mor "
spucies
therefs A\i‘ L
highe . b=
richn .
€~ €~ ¥
w PR Giruatist i 1
wwo populat I
similar abund;

Types of sampling methods:
+CapIre - re-capur
cAtyvial  photograpns

Numberof arfnfacts
(nests, burrows etc)

. ﬂ@\v\k CG ver

fpeding caputir vy
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Developing Drugs

What is a double blind trial?
CrYOUP wWith /vitnot ANl / PLapo- N eitner docter nor PONENT know

What is a placebo? -
Same porm as dne  drug, n0 actuve mMgredient

Historical vs contemporary - similarities

- Both idenmify useful Substang

=4

~ Botn initwally test on smal
number of people.

Historical vs contemporary - differences
MOOkern = 4eSt Con anwmals Ans sues
- €5t On healthy people

- 2 phases
- poubte ound tmal

- PO DO

1. Research stage

Con tolce [Q—\l(dea(‘S‘
' MO\\) cost up €0 ®Biion

5. Phase 2 - clinical trial
- syoll group 6f PATCeNTS

' C\OO ~300 peop'€ with Aseon)
DS effecniveness

2. Drug discovery

PO\'CY\’]\'QH}, useful W reclhitnt/
Nnole  substonie i f ed

AcChive mgr@dtént Pound and
COPIel EO be Monu(Cure Synthelaly

6. Phase 3 - clinical trial
Large group G6f p atrents

» (1600 - 2 300) ponents
Double bund + PLaLRO

. Adverse YeatRons monitored

3. Preclinical trials
- Anymal stTudes
~TISSue +eSTNG
~-Test (—‘-O( 1‘0XIC"\’(\3
- Tesy for cosage

7. FDA approval
> Tested for soafely

4. Phase 1 - clinical trial

S
SOl Qroup of vo\unitered
« Ditreremt dosages /doses.

“ Healthhy

o TST For Aistbuion /rmesabohsm

8. Post approval monitoring

. Conhinyed adato cotlecked
S iple ~&Rtects reported




Niches

What is a ‘niche’?
™e WOY in ynickh 0 SpPeties eeewy exploies envirinment

Define natural selection
Process whnereby organisms

betier adapted O €nvirin-
ment  Survve + € PY AUl

Al &6 Surwvatl of
e fiteest (5-0F)

Types of adaptation:
Behavioural:
change 1n behoviaur 04
0Ygonisymm 10 \ncxrease ks
cnance  Of S urwvival
Physiological:
chonge n tne e rn O\

bismechanical funefeorming OF
Organisfmm \n eSpmnse -8 Shimuh
Anatomical:

Physical /structurol adartats
con be wernal 0 exwerngl

What is species competition?

when +wo O mmort

Species compere for
Ye Soame yesourCes
i limared o supply.

& yesour e connot SuPPly
both populamons, ont

Wil outtompete other.

Types of competition:

Interspecific:
competition betweeh cligt spRaes
Intraspecific:

COmMpeition ouaen SQAIMe SREi

Bacterial Growth Phase

N
e

bactera

During the lag phase the b
as well as other molecules
The log phase Is whan the
The staticnary phase occul
The death phase is when |

cteria dls due o lack of nutienls

Wwhy do organisms adapt?
With Stond  environmenial

chonge +o SUYWNVE

Wwhy can’t two species occupy same nice?

. Competonve exClusion
, AS 0 resulr Of AR S PO\ e CoMp

 Nohural seleckiion + S-0-F

. 5pecies witn advantaqeous
auele Wil Ouk compete ok ey

, Number 0% AOMMON T
SONIES Wi\l metlsSe




