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fig. 3.1.8 The Golgi body takes proteins from the rough endoplasmic reticulum, assembles and
packages them and transports them to where they are needed. This may be the surface of the cell or
different regions inside it.
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Co\ cyele

Cell cycle is the sequence of events making up cell division.
One cell cycle of a eukaryotic cell can be described as:

e Interphase (G, S, G3)
e Mitosis
e (Cytokinesis

centrioles

nuclear membrane

. chromatin threads
{DNA already replicated)

nucleolus

Interphase

Interphase is the period of non-division in the cell cycle and is
further distinguished into three stages:

= In the nucleus, some
transcribed to pre-mRNA molecules.

" Editing of pre-mRNA to mature mRNA is also oceurring.

The cytoplasm increases in volume (grows) by producing new proteins and
cell organelles, including mitochondria and endoplasmic reticulum.

genes

"~ In the nucleus, the semi-conservative replication of DNA occurs.

growth' phase

any errors are found.
If correction is not possible, the cell cycle is po"i@lly“f@
! Cell growth continues by further synthesis

Mm;ﬁ@

Mitosis (PMAT)

Centrioles move to opposite
poles. They appear as star-like
‘asters’ as microtubules form.

_- nuclear membrane

chromosome showing
two chromatids
nucleolus disappears

begin to form the spindle.

Metaphase: Spindles have now pulled the chromosomes
into the centre of the cell, where they line up on the

equator line.

sister chromatids pulled
toward opposite poles

are ‘switched on’ and their base sequence Is

~ New histones are synthesised and attach to the replicated DNA in the nucleus.
Each chromosome becomes two chromatids attached at the centromere
. Growth of the cell continues.

Prophase: The chromosomes coil and condense by a
process of supercoiling. Towards the end of prophase, it
is possible to see that they consist of two chromatids
held together at the centromere. The nucleolus
gradually disappears and the nuclear membrane breaks
down. The centrioles move to opposite poles and

equator

~ chrorosome attached to

centriole

spindle fibre by centromere

referred to as chromosomes back again.

Anaphase: The centromere of each chromosome divides.
The spindle fibres attached them shorten, resulting in two
chromatids being pulled by their centromeres to opposite
poles of the spindle. Once separated chromatids are



Telophase: A nuclear membrane reforms around

nuclear membrane

both groups of chromosomes at the opposite ends

- centricle

of the cell. The chromosomes decondense by
uncoiling, becoming chromatin again. One or more

chromoscme about
to unwind

nucleoli reform in each nucleus.

(P

+~ L3
VIOKIN

okinesis

m

Cytokinesis is the division of the cytoplasm to form two daughter cells during cell
division. Vesicles from the Golgi apparatus are involved in cytokinesis of both animal
and plant cells.

In animal cells, a cleavage furrow (contractile fibres) develops in the middle of the cell.
Contraction of this cleavage pinches the cytoplasm in half. As this happens, cell
organelles become distributed between the two developing cells.

In plant cells,

cellulose

Bl \ o large
— cell wall ! vacuoles
: «+ cell surface [ formed
N ! membrane from Golgi
5 T nucleus in { vesicles
Lo telophase d
e ~—= Golgi vesicle s
remaining . " -~
spindle fibre Golgi vesicle fuses —~
) ) ) . with cell surface membrane
Some spindle fibres remain and guide Golgi
vesicles to the equator of the cell. The vesicles enlarge and fuse together, forming a cell plate.
— —— cell surface
membrane
formed from
Golgi vesicle
membrane
\ 3
o= @
o 7 —
-
3 ~ plasmodesma
cellulose walls with — P
middle lamella formed
between cells
The basic structure of the cell walls forms within each vesicle, and the
vesicles fuse to join the cell wall together. Small gaps left between the
vesicles form plasmodesmata.
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lexiblily and has the strength to S+q1j vfrin-.

'r“\e o‘ / fY\CL’\of ur\C.\"\OI\ O\ SFQMS is he "’rqr\g Of*' 0 mader.'ql_g
abosk Hhe \C«)\“ Most stems are areen — tha is, 4

¢contain C%\ao\o\r\j“ but fiho’tOSjn’T\'\eSa is not their mq}"o onchion
—.Tke ticsves thot malke vp the stemn:

o idermis The ouler laye - Of the stem is the eloiée(mLs‘/ wlm‘clq
roleds the ce\ls beneath b
’,OIAQf/Y\a‘ CG\\S SeC/Q‘kQ Cv+if]/ e Wo‘:j

{ ! Support tissue
‘ NN
SV\QS*OV\CQ whic ‘nelvos 1o rfeveﬂ- water @ ® % é .

Voss from the sdem and prolects o,

0«30\(1\51* the e,\\(:) of FQH'\OS @k, % _ @ ‘.g : :b:m";-":
\ ¥ { parenchyma -
'\Oo.rencl'\ Ma These are Uns ec?a\ISeA N packing tissue

cells whidh ore the most common t rc Of [)lo\/& celle. Some OF
the Paref\ck MG in the steam is f”\oa?fie tnteo co lbene ijo
and Sclpre\,\(lq\zma, \\ i
.Co\\OAc\n;ma. ollenchama ce\ls hove thick peimary cell walls which
ive the tissoe s stength. These celle are O_/\A acoend *’L\Q
Ou“jr»éa of the S‘em, % if\g"lAQ ‘W\Q e {AQfMIS,Cl'\A '“\9 91\/1
P\er\’\j O{ Svfrox' bt feman ™ l\vi/\ + So S+re4c\r\ &S ”\e F[a,\.]» 3(0\»/&.
. Sc‘e/en(kqmo\z Lhrenathenin O«JZUF ,h,j disoe (ow\l i~
P\aﬁ S mode \:VD o\f *QO\V’\\ b\:jmf.“eio +L-\ic|4*w+2\\eé cells. H
d ve\o s as the an et vaa e, to scppor e \ncreasin
wee\\ \\kf of he VFPF@/ QJ’ o, QQQ 'o[w\}» S‘jﬁ,e,\d\ — _}‘35‘72 Le
Fo«r\c\. acoend the vasc o boadlee 1AM Semms and in leaves.
Al sclerenchymo cells have SCCOI\AC,\rj ce\aalls Anad e O(
ceVlose micofibrils laid doun ak r;i\\-} I a™ LiSnif\ "

deposited Of; he cell walls o\f these £ Iejl.\ f\e\:\:\u M\S,LGS
"H'\e "\°’€5 $1rong ?)’ |ex1L €. T"\Q Stre A o e T ores
Je()er\fés en *}\e.’f 1563“-\ {w\é L\ow chl\ fk% ovefl?ﬁ/\?(;[fed.
Dnce the (‘.'\ora is ham‘(.u'eé the cel|l condents die becawse
lignin is \'MPC’Meq\O\C to water, asd o the f bees gre hollow 1obes .
SC er(f\CL\ VAN CZ“_S lan C(\.Io beto’\ML Com le\ak b e ﬂﬁ"“?é
o Ao

with |5 N, when ‘“m& ormn Sclere.‘c\;. ds i ol
cells wHin Hricl (?qrgf;ed walls, ¢ pla



\Y; \,\ r L)v/\c“e_c are ~d 'H\fo./ h +he lon+, imcl»éi/\ the
5425:\/(;/\& the <~om-}ofr\b the +rar\s~f>or+ ’r'.ss[es ’(j(em and PL\'DQM.

e X \emf ‘T-|..85vQ carries water ond Qhé&o\veé mﬁ/}{fa\s (‘I""Ong arf'\

O

vp e Jfrar\sf;rcxhor\ stream and f)fo\/‘.ées s or ¥ o woedy Slants.
P ¥ e shorks off as lising Hissve. The first sylem ol 1s
called 'oro-!ox lem As the vessels grawr, a complex carbohdrale
|oo] e’ Cal\ﬂéj lianin 1s laid downin the cpaces between the
Ce'PlojC bres of the cell wall. This makes fhem mech dhronge -
S,

a

O\/\& Sv ol‘}‘in Iou+ a\.fo im ’MQOHQ, So "L\Q ¢ "‘O laJ‘M o[,
The en wallg loe*w@ef\ th CQHS bfealc c‘ou/\ LOKH,Q . fem
fofm.s L\o“Ow fbes Ze\ea\ fo/ waler trans arks, j
—>|n oder to allow water and ions to be fansferred 4o
&\\ f’&f‘\ S O( *\-\e_ P\C«r\“‘, VQSSCLG l'\awe. PH;S. Thes& afecs o‘f"hg
cell wvall are Where there s no ‘fgﬂfn and woter can move
'a’*’era\l &S we\\ as u( H\z S“em.

—ﬁ’ﬂ\a ‘j\“ﬁ{\f TQA &vj\em vesse\s Qr e ver s+ro/\ Qf\A rlq o~
Veryq Ym o(*o\f\‘\' S Or'“ve fo\e N ‘H\C Sleﬂ\s Qf \oo\r'“of?aﬁ

b
lecaer plonds. la'smaller plands, sup ort fY\Oq'f\lj tomes from
the "V'j]& \O‘“e"ct‘jm“ cells in Hhe Cer\"}/e/ and dhe sc f(’n("\]ﬂm
ard  Sllenchyma

e Phloem: is I\\slu\fj9 Yssue which erm\oof'}s the dissolued frochF

—e

0 ()‘o\o“‘osjf\‘“'\es’ss loo"»\ ur} onA c’ou/\ H\( r:laf\)r ’\'o 'H\a si}e_
where Jr\ncj e needed .

" M s o lajer o w\r?ec?a\iscé Ce“,\ \p\nic‘n c’n’f ereq—\Tq\Q
1o cells that fow\ both 4he Ktj\em ond the Fkloem.




Jissves are s\\ow\ in 1he

The 4hree rovtes ot water lmEddmont JtLvoufi;:\ lr\aﬂ colls ond

(ijwe. ’u'\es'e oe Qs ollowyg "

e Mass flow: thiovgh dhe inlerconnected (hfee spaces between
the cell lose (;\ores of the P\o\r\‘\ ceil walls Fom—t =
This \oa“wwa does Aot vvass thvough membranes o Ak

living conterds of the cell and s vaﬂ as the CAFOr'o\5+
PG\“ \..ro\\j H is 1he M@ or rov*Q of wa’)(;, ~l,a,\yf,0/*

* Offusion: 'H'VOVj\n Hhe Cj\op\as-m of Hhe cells vsing the chanels
Hreogin cell wallcalle d 'medesmTJrC‘l‘ Tlml i< eatled he
cymplast 0{‘“\\».0 . Oraanelles ond molec le s slow i Esion so
*E\: r:s o ):\Vc\n Jesxnﬂeé otk . -/(( b

pehey

’ %}9&—\% {ION\ vacvole 40 VGCVO\? O( lc'\‘} (‘Q“S' uSin -“\e}/
padially permecble srprmbticnes. This i called 9 vlhevslor
Pk)kwo\ . ]LCJ i< o\?\v(pn s '”\e. ,&c}‘\er\,} sl Wd\‘lpe fO{Pﬂ‘};ql'
Root helic cells tale v water fgom the soil in Hhis way as
Yhetr condends have a mech more negadive waler FHM'{. | Hhan

the ve'j dlde $0l~{1or\ of 10nse fodad in g0

wale s
Movement of waler up ?\\\\em ve.ssg\ ¢

: T
ﬂne N\Ocem‘?:'\’;\ 6 wa'\er n '“'\Q A \em clefeaA¢ on 4rargp}raﬁ0/\)
which s 4he los o’(‘ waoter \/Cirzvr rot the J‘s/ffaréro-f 1he
'P\(m*, ma‘.nlj '((}o/vx 1Re \é’owe&

‘-‘)ﬂ'\e é\l&fOfQ’hOf\ & wa’\ ers ffoﬂ\ ‘“‘\Q aeriq\ Or‘,\f o‘L ‘”'\e flar\“‘
Mmeans H«oﬂl‘ o 4€nsi is Of ]‘-eé “lo “\e wa"}e‘r ('O(U/V\n in The

x\j\em vessels. This PV\\s woder molecdles ve, bot qs .‘ns‘,f?c\‘e,,f
oA its own.

—> Wade, (V\oléules are C('H(ac!eé {Q P_NL\ OH'\er L \'\jc\r en
Lor\é-g 9}u§n wo\'\ef €8 ‘0f0 erl m\\eé C'Oi'\éiiOf\-Jwa{er/ (r(][ofg
\na.s garéo\" e/\Si‘e S’\'(’\ L\ Z’\é con loe CI/Ckwf\ Vf)'wc?r(li '}O
(N 3(60\+ hes Wt withod fZ)fecLi/\j.

—> Waler Mopé’ules ace alto aHeacted 1o molec les in vessel walls
becavse of adhesion, This alto assists in the!r movomnen F

vie the Xj\em withe t ”\2 (‘O(Mmf\ bf?auiﬁ'
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e Nt o en' N",&rojcn IoNS ofe v_S{i 4‘0 maL& OMING ac{AJ
and YaZiofoe proteins. Nitrales ace also needed for i
plw\* o make DNA and many hormones, as well as o range

of o'\\\e( (OMFOJ\A i n le\* (e\L‘-

+ When 'A\ar\ 3 \ac'r Y\i*f(.\\‘és +LQ 0\40/ \
a/\A &ie, O/\A 31’0\.\/'\\'\ 'S s’rw\\ed.
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e Co\\u\)m‘. Co\c Lum {oNns iN ”\L miclcue |a~\el|o\ O’f Plc«\‘}
Ce\\s co.rv\]o.‘/\e w?“\ ectin ]Lo ((orm ”\Q C'alcium Pe(bfe vhic h
Lo\éx *Lw, ,olan‘“ Ce“J‘ “o e‘”\Qf. Calclum WONS o\\\so qu o (ole
in the e/meaL}liJr © memb/a/\es. \j
'-l_-Wken P(w“h lacha\c:um an 97'0\,.,‘/\ f)o\'fﬂ‘s die [oqclg a’r\cl
the \tjov laaves ore yellow &d (Z‘AU ,.

o ,

. Magnesium : Ma\(jﬂesi‘um‘ oS are f\eec\Q 4o /cJu(Q Hf\&
feen Ptﬂman¥ cLloro'o\«j\\- Maﬂf\e-‘:vn’\ is aleo ! nee ded fo/
'?\,‘e ac twotion o‘( somMe ’o]cm’r gnvjmes ond the S‘jml)wesfs o(’

nvcleic acids.

+ Withet majnesium ellov areas cleve]ola on the olde, leaves
ond C‘){Ow*\-\ slows douwen,

\

* To ae\‘ mMinerals ke the celle dhey often havie to be mpved
Uf (@ (on(‘er\*/c&:oﬁ _faéier\‘t Lzy\o(‘yive +fon§f0.r{, Anj M\"\('C‘\s

dissolved i wade r obsor be ro~ the Soil we corriedin H\(

ofoyv\a.s\' \oo\\\\woy_
— Hicf‘&)_{.' L;.-"\.S L} A
Celldo crof ils are arrance differently in rimov N
chcOnéf:ijCe(\)\f wa\\s: ﬁ ﬁ[ —j F \j “ A
‘Pr}mar Ce,“ wo\n‘- f"\(c{df(\or;\ﬁ \alé éOun in o CrissS—(C ross
Manner e_m\oecléeé ‘A O 9‘\/& Of L\em\\ce“vlojes ané _Eggh\,\s_
L‘.gmr\ i< never PrejemL A these cell walls.
’Mﬂ“i m?crof(\o/nb lad down "~ heets WI'H'\

each sheet Vnauia the Cd\u\me_ M\\C’O'([(\Of?lﬁ 'Unm‘/:j in one J.‘rec{.‘m
on\j 2 Tt\es& el em\oeécled i~ *'\QM'\CQ“\—\O\SCS Oon »@C'\\\/\&,

Ligm‘n T PI@JC’\‘\' in those cell walls.

— Functions ¢ : S)mch, Ce\\Josc ond ce\lv\me mfc.fof{io":h a\c}

plant fibres in plot cells

oS‘(‘NC\\ JES 1'\'\2. €’\2r9 $+Df ¢ moleule. H‘ &y mo\&& UF of M
- glvcose units W ich con be wed in respiration J
e (ellose is o major componen t 0{ Pla« *‘/Z@ﬂ walls fom\zel of
MG €~ locose Jnits
OCQleOSC (V\l\cro'ﬁ"‘or[“ \’\OV@_ mav L\jc‘fO €N bo/\és ﬂ\a—\- +O (’,H\?/
ﬁ\a\ca &g SJrfo,r\ A a&lh‘?o»\, ‘H\a ATTNGeTeA F Cg\UoAL mMicro fLr]l)
OmA ‘Ht\e L,e a‘\’ io“f\qls ’Hﬂém 9(v€. sgf@,\ “r\ a\r\uL [ex.'lo;‘ﬁl fo

f\c\r\\' cell Zalls whilsk O\“O\Ny thea 4o be {;uj f)cr,,\U, le 1o er.

'Fi‘ofei (ka\ereng\q mo. And X (em\ 51\/2_ 5vfﬁ>ofjr a/\i Some c\\low
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Usefi! prope hes o f celllza and plant bres
e Fibres

Tha £ ré werg long sellerenchume colls and x Jom tissue
G\I\Ae_off‘g fjv;)“ vee»j 'ﬁau . Ce\\edosg cnd lignified Zelllose are
not ecqil ‘{e,\ ow N eiHner sz CL\QMTCOTQ( or enlymes On
‘\'\r\e o"’her L\af\é/ {‘LNG Ma‘kf‘ux O{ Ped‘c&eg o\r\c\ O'H‘\Zf Co,y\ﬁo\,/\m‘j

O\fOur\é H,\L ;‘ores Can ufua“ ‘o& AU&o\vaé O fevrovéed .

P oot £ibres hove areat Yonsila. Jrangths. = diaa dannnt easd]
\oe Broce,\ AO\»vr\ L»\g Ful\tty T\ms, a\ong W'u“n\ “Rjej/ fiex:k: I;ﬁ
mo&es ‘H'«Qm V@j VY l[pl .

e Weood

Wood 1s o composite maderial made of s n'«(i\éé celllose
{ELM@J ev\\oeée\ei in hemiceluloses and lignin? The CC“\,\OSC’ _ll(L,,eJ
make the wood very resistonty 4o QD,NP/QSS*.O,\ (comf)ress]ve_ﬁfmj%\-\)
Wood also retains <som < of the f'exi\:.“&l o{ Hhe mateax .
Lignified plat {ilres are very resistant toZchemical and enTyme
\or&a\céwn. T‘n‘.s fro ech rf\a\\ze,c F‘ar\\' {2 ‘o/QS, as wooA/ a Sooé
choice a5 o bl rvlateﬁql-

—>Wood also ‘or_‘gu carbon dioxide and 15 & sustairable requrce

i{ i} e mar\ageé CQ‘G'FJ\) withh e \er‘wj Proﬁmm@, Evien

',f i+ buned wood con be calbon—hectial.

Pl

® The we of fO-YSﬂ cels s not suslairable os _H‘fj are nory-/eaewcxble
-'e‘(o\_;rCe_s’.

° Both [sjraf\\ and F\M*r '(Il)fef are renewable sources as they coma
rom ants -
-{gow\f can be buned 15 release heot er\ergj.

° S‘h)\rc\ﬁ e be rocc/;ue.é into Lf.oF\CJ’nc; o re chQ o'.l- ch.w,cl

F\OJ*;C'S \,,L\:\.S\' P\on’\ {\\hf(’—f can ‘02, uJZA *fO/ Fe
Bioplastice |

Hoa—hc.s ore 5unﬂ\e~}:¢ rij(”—f —\Of\ ‘CL\Q‘J\ molec_\e_r “"C\“

are made y o((efeo\‘r‘m units Of SW\GHS monomer molecyles, Mast
Plashics we’ polymers mede from’ petrchemicals, ociginating from

oil vhich & & Tnon-renevable resource . These 'ol&J S &Xre
\f\Oﬂ—\:)]Q(:lojft'Aclc\\o\eo

Screntists are increast \J\ [OQ\:Tr\j at the Pofﬁlol\ijr?ej of \oioio\csf"‘a‘
plostics based on biologia Fo\jmeu such as starch and celldase

‘\B’E:;/ stare or\é__éléio\;‘!\alg.\;”\g'




Bioe\aSJﬁCJ L\Ovﬂ oo [OM @ Pclref\'hC\\ .ljena I+&‘.

. ﬂr\e ore o s\/.s+o\\‘nc\ \é resource. plc,n+,< can [pe O
casily” Yo suw\j the need s of the BOP‘G’F?C_C l‘r\é\,zi

N 810 \.GJHCJ ore Lfloée ‘ran]nla\&- B&cavsc ﬂ«\e\j Ore steé oNn
b‘uo\o ‘ca\ mo\ﬁcu\e_s/ bacteia af\é vnQgl € an U_S\/al_lj E/eaL ’qum
Aown/ even ’tf lr\ne -tofoce\u can Lo@ ver S\ow

—+\W:i\ b?or\whc-s takbe over (Cfom otl- based lolc\s'hcs?

—> The science and tedolo needed 4o predece them ore
becom‘./\ l‘/\crem‘«/\jb waila@ e. Howeve// he folc\ﬂTCJ MQAQ
‘ffON\ ‘J;'\fOCL‘\QmTCO\ \v\c.va @&+r€meL Vjér:‘_\ﬁﬂoﬁe/ﬁe\r. ECO/)omiu

C\'\cL e‘\'\!\ch\ CO/\S'(AZ,PC\'\'\O’\S are O ;/Y\’OO

Rigolaskics are still mvch more exlogng‘wg, Hrcn the oil “based
aHernatives. The 4ec\rmo{03j s HlU qew and economies of
<cale p[a s a role. | | e n "

\L‘.ca\\ “Hne/e aren Y enoc cropsS 10 {ee world s fap
\AEFG\'\GSW\J/ salafor - a Q\O_ fqrq O(‘ limided cro S, wo ec'.A)u
w\,\g%\ H\aj e ujeé for foaé,4o squ?sfj ’r\na umm@«:l/“a‘a
L\V/\ er O'f \Oeo‘o‘e Qvaf\é Jfoi WO((G\/ or 'fO' L7o vels or LFQF(M!"\Q(
to ﬁ‘fj O«f\é worb_ +owa/AJ a Jvﬂo{.r\qué {»Jﬂ/t fOf eve/jof\i )

Plant Proévca a vost van o(L CL\QMWCa\S/ Some wl'“‘\ Hhe viehiaA
06 éaxe,f;,\j onimols Hhat +ed o eat Hae {)[Qm+ or Of desteoyin
WICr0 0rqonitmS fhet mighbcaue disecue 'These chemicals 1:27
b& e <te C\‘gé OI\A VJQA_ i~ the P/Od\/C’hOA Of 4’“9\94

ror odvartage of extractin end puridging the beneficial
AO{:&S N\Cl)j)\é . \Q’\Q“ S GL\Q+ i S FOJS“ l:)r{ "ifoj !35va l:(\O\A,/\/f.
f@\oeoﬁa\o\e. AOS&f of the active I‘r\a f@'ﬂ?oaﬁ '

—Once the acjrlve. y feé?e"\)f ¢ detected 1~ o lo/\\L/ 4 s /ol\,c@i
acti TcTo“ for /v:\cgﬁ PFOAVC\":QI'\. P P

Both for individials and 'for Soc\(ejf% the UMPQL‘\ o’f these A/Vj:

is r-veachinqg - Pcople are ill less o
ill Yend *L\e\j 2’2 hw‘rg Lortjer_
\N.‘l\(am \/\/(H\e.f;' ‘ g \“li \jlljii\?:f

e Witheing, a éocjror/ learned o( a rem@ﬂj f:n Jrrea&‘.rﬁ & heart condidion,

eHo iolated Yhe actve ingredient from the 20 &7 so ingrechenh iA
\'\'\a rer\(\eé_ .u WS AT ?"‘a\IS (Q’Om o,\jlove‘

e Mo friallZd J’\—({erem’f deses on fcnllenwlj ’ra-f}r\cl the most eﬁ[gd‘,ug

‘Tea\N\Lf\"' .

. He. Cc«efv“j recoréeé a\\ L\\s 'ﬁrxé\((\ji.

éq/ ’L\ej Ore leu fevefe"]



\J\OC\QW\ C(!u éé\/@\o N\éﬂ{'
medicne that comes onto the vovket +0Agj s the resclt o

50\\"}:/‘13 (eseo«c\r\ or\J cleve_\o ment. A new mMmedic ine. "\as = . loe:

. e_f echive esafe » stable - eom\j faken into ad removed ’ffOﬂ\ the Loéj
° CQPQ\)\Q o{ betng made on & large scale
— Reoscorchers often use comprter madels Yo £t new strectores iato

Yhe active cite of enLymes \or (ecevﬂou that ave H\O:Z\H Fan[;]
(¥ :

a Sign T(c«& ro\e_ in diSease pfocesses - A com oq\cl s The pPro

—>The new Com oend 1S ﬁ:ﬁ ecked on cell cheuctures, Fissve c Mores

ond whole oratins A e lab .
_7A03ma\ exﬁedme,\"ro&}on (o“ows ‘W‘JS w\\efe, "V'\foYVY\D\\S are usc»i
which ove cu{)Simi\ar as possible to humans. Animal testing ic

very expensive and time CO/\S\/{h‘/ﬂ and 15 the centre of Ruch .
ePical  debate.
“'7“2/\ 'fouows the dm?(‘cx\ '“2/76‘\"“.

Contemnporary diu \es\;/\j P(g}jg@\;
| | the animal Jreﬂ‘m) has been Successf»\/ the very z[‘.rﬂ Boasriden

+nals follow.
:rkree,—ﬂkaje ‘\’e;‘}in9

¢Details eDetails *Details
-Afew healthy people are -c. 100-500 patients with -¢. 5000 people are used
used the condition used -Normally involves a
-Range of doses eFunction double blind trial
¢Function -Finding out more about eFunction
-To check it does not have the ideal dose -To collect as much data
any unexpected side -ldentifying side-effects as possible including
effects -To check that it works on effectiveness compared
-That it behaves in the the condition as to placebo and standard
manner predicted from anticipated treatment and frequency
animal tests. of any side effects
Place bo

Nome aiven to tablet/Freatment that appeacs identical in all wa\jg
to the drvg exce pt that i+ s CL\EN\TCO\HJ inactive.

Dovble blind +ial

O'Pq‘her\‘\‘s [ Nga for"Q!o.N\\ é]v'léeé ;’\4° {"\NO\QIOL‘,OJ.

° O,\e rov récieves lfu /+feO\+N\€’\¥“ Guf\é L\e_ o+L\Q/ 3fuuya fecieves
e P%ce\go or standerd treatment A . " —
. e the ctients nor thace recording ony changes in the TonTs
\!:\):w who k\afs rece}veé He dry O\r\A')ti\f\o\:a\OJ /e\?eiveé ‘Wef;oc[acebo
or §’ro'\c1ar4 treatment. This red the ckance-f of has.




'\\’\C‘Ae/n Ero%‘?ﬂ\s 71{,\{\/7-'\\"\0\/\(\ V\L\j\e(\»f\jcifcljal_{o;]\s Lou
L4 BO*\\ \\\So\a‘keé a fo,&f\ue d/\/ /Jffeadmen\:
e Both inially tested on a sall pumber number Of Pm“-@nb and then
o laqer ﬁva‘D of ’()a’ﬁen*\s. '

i [ferences:
. On\j modern rro‘voca\s test on animals [oefc)re lOL\O\.SQ A

o O,\\ Moclef/\ -fO‘lO(o\_( L\O\V L\wa 4 "7?5"‘\/) \/vLé!Q C{(u \ 46 *ec\ on
diry peafl “F 4 At

heotthy people.
—’950,‘2@ rco(\fiéer hase 4 Aestin vne”\ical, because Mast commanl
less well of eOqu volunteer. “One wcp to resolve Hhoe m?yk% ]

\OC Lj f\o‘¥ O1Tért MmonN¢ “”0 VO(uA+€Qr .
f}f o@g\; Kave dooble Uir\cl Jr-’?c‘\\s, v\c\vé;/\ AR T Ll
/\Ae/{ro&er\ 40 cO\lec\- éa‘l‘c\ (oY} Aahshcq‘ avjq(me

4 Of\‘ Moégrrx
X PO\CP\D o, v
C pecies and evolution
—Wka* <o _S’Eedej?
Cpecies is & group © closel related orgaAis ™S tHhat are al\
poieﬂha\\ Qa()o\ \e gf t\*é/h/@@d\‘ﬁ to (Moévca ’fe’me oﬁxfw.‘n 1

—> Sciontidts make which ogam\smj belo 17 the
Same S e,c?e:,ané L\aw *‘L\C\j a’re relo&eéj in & /\um]be/ OPW

ay<s-
Orig\‘no“ scientickec Jus\- looked closel y at +he octer and wme}?ma
inner O FCOJCJ\CQ or myPL\O\OJO off the arganism. HOweve// H'\Q

appearance Of an 0rganism Cax—be affe&e Llj many different

hin , a\,\é H«ere can be a hvge va\o/’\‘} o(‘ VO{RK‘HOA within &
/o\/\p o-f c\oselj re\c\*eé oﬁonism‘s '
— Tor\ij there are more soflmirrco&ee\ Gy of— com '?;\cz) ogm‘m\?‘
As - eL(‘f{efen\’ characke istics as ossible ove veed A oder
+o éef‘ ¢ ond ‘\éeﬂhﬁ ag,)ecie_s. The moin clharacteristics are:

e MO(PhOloﬁl a,«A a/\c&oMj (e)d-er(\a\ a,\J ‘/\'\t"f\al sﬁvc‘rure\
o cell stucture (w\'\eﬂ'\er zelle are eu\farjo'h"c or rrolﬁa,\joh,_\
3 f)\"ﬂﬁoloﬂj (Uo«ya\ com oJi'}COA\ cmé d‘\em?ca\ CC’MPOS:JT:OA
(corv\ a'lisong o( nucleic acids and Proir@‘ns, and the similarities
roteins between orgqanisms

decicions obov

in

MO‘CCJ{M E\f\j(oger\g: 'Anab:r_g of é(f{eren‘r chnemicals and gered
A L’f((e_re,\{» oao\f\‘gmj to Téeq+f@ FA*@//@{Q‘RO/\S"\?‘D&_

% The evidence f(o/v\ biachemicel aao\j&N may .suﬂ)of’r or conflick
w‘\’”\ /e.\a)r\.o.\sk\ locdcé on N\ofPL\DlOg\(j. For ewm‘o\e/ /V\o\ecvlaf
f)\\j\()jerj has revecled Hob there are i {ac\’ three domans.



A new +oxonomic. grovpin
All \T(e wos Hovaht Yo be splitinto p(olcaf otes and

TL\en Com e 'H\g Afmver o speces Of badeffo\

\jko\/ o%e_s.
= hos ti le enviror\me/\“‘J.

Yook Survive Gnd presper i ex’wemelj
These are called extremo hiles.

These Midoor\c}am“sms of extreme habitats all have cells that we
can identify Bs ?mkm’joﬁc. However the larger RNVA molecdles
prescn‘r (n “1& fIL)OSome_g Q’(*‘femo ‘r\\'le.! were. éu‘s czwe,eql +o
be e\.’((gren* om ‘H\o\se o Pfg\,?o.,_;\ k/\owx Bao‘erio\_ Forthe .,
O\r\o\ljses of the \oioc\‘\cmtﬁy of e«‘\‘r‘emorkilesf by means o
molealar ,o\wj\cgen , in Ctomporison vith that o# other (0ups,
§USS@.(L€,A Nnew e u’l’l‘onqr (e,\c:hof\.f\nif_i a'\é (eé on +o o
New <cheme o'f classiticdfion |
* Moleclar phylogeny compares the strcture of a padticilar molecle
from &C'{:(efenz O:ﬂa"\?_(m_c to é?sc‘over 'Hng\, A63(ee of e,‘,olwl;o,\o‘j
elated necs.

As a resd ‘b we. Now recognise three rar form_s o’{C [T-fe/ called
d—OmC\\\f\S» TL\Q OrqaniIms o% CCLCL\ elomdn \S\\afe Qdf_ﬁ"‘[f\c‘hue/ UAaig L€
Po'Hem o f.'kodorr\cl\ KNV Q"\A +“\efﬁ are 0+L\Qr A.Tﬁ[ere/\CeJ/ \»'L\Tc(t
establich ‘W\e;/ evolvtionar (E\G'F‘O'\S"\t‘ o TkeSQ AOMQ.‘M are

ethe Archaea [the exher\r\of\wi\e frakwj oies)

ethe EuL)GC“‘Ef{O\ ('\\r\e_ Aroe baC‘l“e/io\

e the Euka\,rjo'Pa (ol ev\:a':jo‘hc cells)

Bacteria Eukaryota

1in cell wal Present Absent Absent

rlinkad Eerar linked

nbranched branched unbranched

iduct chlorophvll-based photosynthesis Yes No fes



Evoluation by the scientific communidy

The idea- éf Hhree domains illustrates the scientitic process
OJ\A Jr\ne imn of+an+ fo'e OF cri‘Hax\ eva\uo\+?oA Q[C ne c'a+ & b
the scu‘exxhﬁc coﬂw\vm’Jrj, "/
1 Scaentdfic ournals”

AW ccientisds lich ‘C»l\ Jdetails of theic |‘,wed[30ﬁor\3 in well—
Lnown sciendific Viovnals. Their repods mustcontein -1 detaile
Of Hne.’r met odolog u, +L\e O(Tsfr\fkl Qja"a ané O O\r\o(jsix O{i
’r\r\eTr f;(\t\;f‘.ﬂ"’ fo\?tl?f‘\j Somne. 5+/chr /\,leJ.

Peer review

Other <cienttsts check the details of the method | the det o
co\\edeA BA e validit of coanclusions . Pcer reviewes of-ien
ask af Morc. Ae“’o\'.\; Or & /evision of cOr\\inOr\J k@ﬁ)re

aﬂ) rov‘.nj Ths Fvlo\?cc&? on .

2 f-on{ermce_s

Univessi bies and other inshitdigns ofjten host meetings o"ﬁ
Scicn)ﬁs‘rs {(om Ofour\é the wo/(é s ec?a\i‘g:r\ in One ("chlar oec
of( cesearch. The most ‘uum'kw\“‘ fw\c*bn o'fjﬂwese mectinac 1
to ollow individials to'share 'deo&/ discuss common [)?(?aiblem
ond wgve “\e\*r case wl\grg clf‘f{efer\f mowlels are Pro,oojed,

L Evidence ff0m other scieatists
(ﬂ\‘?_ eviéencg wi” \r\e"o +O SVPPOA. "‘L\QSV Q;k‘on/ 40 re“ac‘\‘ ‘qu

—4 ~

S‘ugﬂes’r?on os lead fa o mo .f«cmLfon of the S\,gﬁe;’rlon_

E Co\og an A, OA *&‘\]O/\

o ECO\Ogg > TL\a §doda & tHhe re\a'\lo\S\'\‘\ \DC"'Ween living o antsmS
ancl Hheir er\v‘lfo/\mer\ﬁj. (: fx j j

° E(us:j§\eim'. E(\vt(onmer# |‘r*cLéir\ Q\\ ‘Hna \\JIJ:\? Ofgaf\TS!'N‘ n'/\*@ml’fﬁ,
“'L\e CBC\;,\\C) 0‘(: nJ«len’B‘ Gr\é *L\?_ FJJ‘TCG\ (_‘t'\é c QMT‘CQ( qu;(Of\/V\e"\x‘
in wiiel~Hee- Uﬂar\tsm ae \‘w:\f\g.

¢ i‘*a\-»'."m*s' P\ace_ where an of@wﬁs/m [ives-

. Communidy: AV of the poplations of livieg
S o habitel af any one_Yime_.

e pC) JAation G’fo\/P ‘o( NSNS Qf “'L\Q, samayr)ec,‘e_g/ 1;\/}1\3 a,\é
‘ofeeévlﬁ Jroﬂe,\'\r\er in G Po\rhcv\af f\TC[’\e n @& L\QL>'|+O\JT.

. N T(;\ﬁ(f_‘- The cole Of@\ OQQ’GSM within an QCOl03?ca\ commenity.
Ceolpaical niche describes no iy where as'oecTeJ lives bt aﬂj
ot io?; achivities, its preia‘mrf oAl how it hidderacts with

the no/vl:v'.fﬁ ef\v?rO/\m@n’\" QrUv/\A :«L,

OC?AT&N\J WL\R.L\ live



Adaptotion to niches

A/—;\:;;_&s—fv\ SPecteS s adapted well to ite m‘c\r\e/ meaning that
individeals 1n Ahat gpecies have characteristics that incdase thei,
C\v\a/\c?. o(‘ gvrv]\/o\ Otf\é_ Fe()fo&vchon, ov\i ’“\e{@fye‘ of PC\SS"A
o N aiaken ar o e, nénd eneredion, Thee ae s
MAn ij es 0O ac\&r‘{"tx’hoA "‘L\O«‘L EMP’OVQ "‘L\& CL\a'\ s of SU/WVG(.Nojf
or\ao\f\‘u < show more than one ‘bpﬁ

i Type of adaptation Description Examples
Anatomical adaptation A physical/structural adaptation— Kidneys of some desert
it may be external or internal mammals have long loops of

Henle to reduce water loss by
producing very concentrated

urine.
i 2 {
Behavioural A change in the behaviour of an Some ectothermic (cold-
adaptation organism to increase its survival blooded) organisms such as
chances. lizards orientate themselves to

maximise their absorption of
heat from the Sun until they
reach their active

temperature.
Physiological These tend to be changes in the People who move from sea
adaptation internal biochemical functioning level to high up a mountain
of the organism in response toan slowly increase their oxygen- |
altered environmental stimulus. carrying capacity by producing

more erythrocytes. j

Notural selection
Notoral Seiechos

Notoral se\ec\ioa 1S the Process \: w\w?cL\ the oganisms best :uﬁeé
+o & o\r'hcv\af ef\vifOf\Mef\l‘ e N\o\S" '(k@l +O SursVvive Or\ti ass on
Yheir aclvov\‘(‘aseovJ 9606+7C CL’Of&C+e‘75+7CS to H'\e(f offs‘f)rig.
3k Notural selechion can lead to fion and evolubion.

T\;\e, eviéence O‘u\uL arﬁvmerﬁs for nq’}vra\ Se\ec““?OA ore. oS fouaus 8

The Enq\‘wiévq\_s N O Speciae ove not ?Aen‘H‘Co\\/ b ok show Var?a‘i‘u‘of\f
in their ¢ heracteristies Gene poo\— All the J_;f(‘erer\‘]‘ versions o(—
Sme_; —6):,/\%_ in On rorv\c\‘*-of\. Genetic ulwefsr‘:j e, B Sqne_ ‘ooo)
arise Vo

e ndom ossortment: O]C Pa"erm\ and materna chromosomes in

mMeyosis.
¢ raSSir\g over’ ofs m@,\lfs a( inc\?vidva\ maternal) and f)a¥efna\
\'\omologovi ¢ hromasomes Haat cesclYs in NO \~ CQmLTN:\HOI\E enes

on the chomosomnes Of the. \«aflo-’é 30mc4‘64 Floévccé by ma,osiv.
* H’\e_ fz&r\u\c\mf’[(%IOﬁa V'V\Ct\lg__(_l'\é fcma(c 90¢r\¢+ < in Sg&,al rcfrbé(‘h'on\




-*Aééﬁ‘.or\q\b mAakons can cavse small changes in genes and
—H\EQ e & §0urce. o variah oA on which absal Seled’ian ok

N ¥ B | the st1e of the gene pool o u!m‘m.,
e e o Bt s £ 0

\\e\e ‘\.fegwn(' - n'\a fe\akvﬁ ﬁeivef\c WE’Hr\ wlr\ic‘r\ a ‘hcblar Q“el(
3L io,,\c\ " aj Oeulq+:0ﬂ. J ]OW
C Aviranmentol conditions CL\O/\SQ.
@ Nahro\ Se\echg,\ femoves Some ‘.nc‘\‘\/.é\,a\_f \,\,;H\ a[[eleJ H'\o}
are not ou o\é\/arﬁu € oS
@TL‘@_ remainin if\éwiivq\J 6/0w and re[)/oel»ce/ lacw}r\\a on the
advortaaeows Klleles.

@) Adaption / evolition dales place

- EUO Jhont Evol bon is fhe C\’\aﬂﬁe in {/e@uenc\] of Ce/%a?r\ a”elu

K& qene sDOO\ over fime dve 45 naferal celection

"gum/‘!\uij' e (’rene\ic var}alrimx (oY FO();\Q*:O/\
¢ Mitation & @ source o‘L enetic vo\rr‘cﬂ?o/w

! T oNS
Se\ec+}omP 3 j

Swv]vq\ of \W\a ‘mé‘wiJ\,qL’ WHL aclvarﬁa eovJ Q\\e\es
Be,r\e Tda\ a\le\e.: POJ‘;S'&A onN
4 (,\mor\ﬂc N a\\e\e freq/ver\cj over ()orJqJﬁ\or\_c

Qolection r chang

-O\‘rec’ﬁona\ se\ec’rio/\‘. occvrS ON W»\erg Hna’r er\vifonmef\"a\ fremre
l Vs .’\q"v/‘q\ S‘Q\CC‘HCI\ S»\O\/\.f’\

*

- L]

is a \ieA Yo & po »\a*iof\-
o c@«gc from orf\)e, F’MAGU ic P’OP"’U to a new one more
oe\\ro(\-\aﬁeous in ‘Hr\e_ CircumsvTancesS.

.Oivers'.fging celection: cavses an increase in the A;Je,s;jf] of

Hne © »\a*?o/\ faHr\éf ‘anm (= \Lref‘é in one \oarﬁc,lor Alf@&:OA.
I+ occirs \»—‘\er\ Comcl?‘hof\s ore ver cli\/erse apA Smo\“

jvbio okt ons evolve A,Tﬁ[efef\’f‘ r\o-tjpes soited to the:r v(,J
oo

ch\o»/ S\,((our\é‘mﬁé-
¢ Ralancin selection: tokes f)\ace/ when as o resvlt of natwan)

selection, variety s maintained Ej LQQFI‘:? oA allele within
the fofb\&h OA, EVEA ’H"OPS\" A l\m\j\'\‘“ seerd to be dFJOAVanhjeouJ.



C\rwaaaes Vs n?csr\e.s can (ZSvH (PN Ajf e/én*‘ se\echar\ f/eggureJ
ano\ A dnmse within aSPedeS. l(‘ H«o\’ charge reat
€endv \f\/ we. Mha Co/\s'\éef evem*va‘lj Hr'\a+ & New g'peae.r \r\aS‘
e\,o\\j@A from e old one.

—> \so\a*irﬁ_mechaism

For different species to evolve from one Ortjir\a\ spedes, A;f(e,e,\y

POfu‘Q‘“O/\S of the Sfecies usvalle bhove %6 become isolated

QOM @Gc‘r\ oﬂxef/ so Ahak ma‘\ir\g, and ‘H\erefi)/e 8me f-\o\,\,’

etween them Ts restricted.

« Behovipural isolation

cﬁTcsx\ Bota‘r‘.of\ s HQCMGTCQ\ isolation
e Seaconal isolation

*A“ora)ﬂ’l .Sf‘f.c\la‘hof\ takes P\QCQ W‘\ef\ f’OFVleHOU are f“j-"“(a“j

se o\rerA in Some wQy-

3 G'eoqfor\nicq \ iso \o.Jﬁof\

s Bea

* S}jmpa’tﬁc 5‘Oec1a+.‘or\ takes place when two fo'odo’how Gre
3e,oaraf‘f\ica“j S’ﬁ\\ c\ase_ *OjeHr\er‘.

E(\Aem iSM

Endemisam describes the sitcation where o spe cies 1is fomd Sy

O/\\ one C\(‘Hc_\,\of area .

7% shold come os no J‘u(ﬂfcﬁe hot isolated islands ’f/eci/ven+(
|

contain endemic spedes . e availab;lit of niches JFOSf)ec?er
fhad {ir;’( colonise the Lc\ou-\m\/ the d?ﬁ[efg+ selecddion +)ore\§$we,s
of H-\oje, niches com O{Ec& with the lhome enviroamen and H\Q
‘(LOuf\éé” eff\ed' Cf o~ “ijfecl 86"\& oo\ OL“ (‘Mbiﬂa {*O f€¢~l4—

In e evo(v‘\“?on o{ new SFecte_s Haat occor on(J '~ 'H'\al-
small area .

- FOuf\ée/ eftfect . P/o(ess bj whic\r\ OVD unUSUO\ o\\\e\es L:ecoma
relotively common in o Fo{nla’vim if or\b o stall nember of
i/\&&v\év(RJ Se‘L uto O (s} ula{‘POA uf\é oné of H\e fo»/\cler M@mbc"\i
hos thal uvawval aﬁe()e.

— Places \w\'\EfQ C«‘ne\am‘:sm s QOMMon o ten L\&VC’_ (8N rTcL\

biodiversity in derms o‘ﬁ\spec?e_s nembers bt celaticel
Eahet aenéjnc divessity. s S one reason w\"[) areas v-)?“”[ﬁ

quj er\Aeﬂ\TC PO‘FQ(@HO’\S ale ver \/u\ne'abe to Hhe
inkrgdection of diseare.



Species and biodiersity

Bioéiver_s'7+ 15 +L\Q \/Ou]e+ (@) cl ererﬂ‘ Ot A M ‘NIH'\E/\ o
hobitat. Two as ects 1o go,\sfdeiﬁ[&(et \ja
ow—— ﬂ-\e I\umbef O( c\;’[{eren{' ;Feciej wi”\in an
O\ @ o oé kf\Ou,f\ Size Q+ (@ af“‘Tc\_\fo time. A cpecies s a

(OU‘) le}
j’f\r\ej can mate and Pfocluce, sexuallj viable oﬁrrh‘/ﬁ.

¢ M— the Sgne\‘?c variotion wvithin a st)ed@.
H REY iMPo(’\‘QA+ +o conscrve H\a g\oba\ biocl{vers?\fjf

—> A\l the organisms in ae ecosj_r}em e V"\e’QbPé"\c\ef\*'/ P |
"\\'\ej af’(ed’ e bjﬁcal condiHtions Qf@\/r\A Hhem ese
ecasustems are also ‘ndelinked on @ lagef scale across the
Earth. \f b’:aé:vers]iz s reduced in one area, the natural

kq\unca N\O:j ba deJ ijeA e\sew\‘\efe.

» egs+0ﬂe _Cgec?e\st A species which has o mqj‘or ef(ed on ils
environment. A larﬂe nember of other Spedie o‘epe«é on

(S kﬁﬁone J:Pe,c?e-r far 4heir survival.
. _Bloé\uefj?‘\; koﬁﬁo*x Area \NH\C\/\ is Far‘hculcr l] ric\\ in clf‘ﬁ(eren*-
S‘)ec‘.e_c.

M easur r\ﬁ/_\ot odiv f—sij
1 Measwing species richners

To es‘hmode ’H\e SF@CT?& QYNGFSH‘ v fOr\éom _Samp\}r\ CGn LQ_
CO\‘“@A OV‘\" A f\umbef O(— ﬂVC\erc(“J Df l’J\o\-J\le e Qare
el B \oced in an ovéon. All the cpeces foond in each

%vaéra\' ove IZCO(cleA o-mA uJecl '\‘O eJ*'-che ﬂne +O“¥On\

3

ijQn'{J{Y\g \-\/;‘H'\ So mMman {eahre_c in Common Jr‘ncd-

speaes richness

Anothes method i Qa‘ojrwe,/reca‘)*vre Jtec\wﬁctue — method of

eshimathin the poplation of o~ odtc e~ species in an arew,,
hich invgve; Cop+frlA zni‘u,’dﬁff/ mrki/ﬁ rﬂﬂem ond ra\eml‘/j
thew , and then Cotﬁwi? some o'(c Hhen O\ja\‘/\,

2 Mamvrin/c) 32f\e‘h‘< ?fofiJf;)\

Find the nuember o{/&f{aeﬁf g_\\ek in o 3cne Faol ;

Each 5@’@_ e have one ﬂr\e fota Aember o(
to N\m\j c[}'(;(efeqf‘ al\elaJ 36’\&" A JP&CTQ[ ha r



C@nsefva*iom C\r\c\ ene’ric di\)efSTJrj

There are. Avmerous recsons wh o B IMFOI'*‘O’\" Jf\"o‘* Wi
conserve enclanjereé 5Pec‘.es\ and duwo WG 1o do so are-

® 2008

e seed banks
Tke Fo\?.% of 2008 In (Conservin e/\&cvﬁificl am‘mc\Ls

@ Eduvcation
|nformi/\ o\l aje S{OUF‘S who visit zoos of Variovys coaservetion
ISSVes Inc ‘\{\\3/
o the i“e\go\\ trade in certain animel ryaolvcjts
e the need to maintain biodiversik
° co‘)hver lo/eei-‘l\j Proararvw\c_s ir\clj
° \\\esa\ pooc\m‘nj of animals o excdssive lmvm(:/j

Zoss, un’wers’rhes con wofL together on V/o\’)‘gc{s that ave o(
wef;(— to the nseration ofjecmirv\q\s/ incluo\?rﬁ:

e (onirol of dueases that are redoci ro'oula%;of\J

. b&\avioual 54:/478-9 to ’(Fuf“\ef Oﬂoreque the needs of

ammq\_s in 1ivi

4
. Qev@\Of)memjr O(C leck/ﬁfi/ues to 'furJr % ‘lmProva bre ed?y Success

@Cag'hue—bfeeéinﬂ mmas

Thee ore schemes designed 1o encovrage endan ol e
to breed <o thot jﬂ \j 3 f

¢ therc numbers increcse, redwcin the risk of extinction

@ vajeq/veﬂHj Some. ‘ané‘\v]dual: CArn fog pe\eaged m{\n .qu o] \A
or Projrec’red areas, 16 maintain or re-establish wild broedia

pplchions.
e the 9er\e'hc J.‘versﬁj of +he species is mmm‘amed.j i

‘N ‘Haeir Svccess S'f‘ode;-

@ Re—in‘\(oévc*ioajfoqfamma
—

These programme s end eavour 1o release ca()+ive-Bfeé individeals
baﬁ\’» ‘\r\‘\o \'\6 w-llA Lo ‘H’\ajﬁ_ ﬁo\"qu\ B'éeéiﬁ Fof}ulcd‘fo/\_s‘ Can

‘_-,e n\a‘m‘\’a‘mec‘ o fe*e.f'*c.:\’o]f_t;‘/\@:l_~



T\n@ M @rJfo\ce. O Manteady Cjen?‘hc Ql?uas .'*

deatiaty Eaflive BRI el
The problem is that some. 200s can only have o small

number o 1/\&‘\\/1@\\;&\5/ So i/\“@v&)/eeo{.‘r\j IS \ilfelj to occur.

T‘-\is \eoc‘s ‘\*o:

o cedoced sena‘\‘.c &'\verfijy

of c\éa A to envifo mental CL\Q e .
o qenetic conditiox becamirﬁ MOC COMMDA

OJ\A/ ‘H\er({’{%re/ G {C’_Q\ ./ced CLaf\(‘e

o increased —Hisk
A the \oreeé:/ﬁ fO‘OV a‘hor\.
3 Some O(C the ‘}edm\}clves wed to redvce ;"b’eedlf\j and

mGintaln Ser\e*l‘c cl\‘\/efsi+ s,
—_> DD no+ o:“o-v H’xa oi‘gar\‘lsﬂ\s +O fefea*eé[j breeel \VZ'H'\ ‘fha

soame_ Par‘*ﬂer/ Po_u'.[olj j bo\a‘hr—\ﬂ PO\Ane(S
—-—?Se\ec\‘ ‘oaAne// Pwﬂa\) bj ah\'i\‘ﬁ O Fo*en'ha\ f)a/*ner $s

& caqe IV E a~d inter—200 swaFFi

—%kee Q recoré/clq4axoa.fa of ir\n\?viévrgs (i~ ca Jﬁv:ﬁl ar\e\ the;
beeedin k-:’ror_j, so that choice of Faf+ﬂeri is controlled.

The “’,\,a c_f{ﬁ@@c& bonks in Cor\\sewi/\?ﬁ\&ar\g(,eg ﬁldn'h
Seeds {rorv\ a vaiet o{ er\clqngcreé plants can be stored
in & dormont hedd iy ceed Tbanks . Seeds rother 4han
[{ving lants ace stored becavsc: |

o loss space s %CL’VMA So more _c‘oedes can be held in the

available space
I3 m::*{- laﬁk prAwe \agc (\VMLCF.S‘ of SP&:IJ £o Co“edli/;j

Sma\\ sam les s w\\ikelj to OW\I;?C ‘an i \A ‘Oo\cn[q 1N .

® cOJSter S‘\rora becawse derenan

o more Cost ef{edcue.
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|
|

— —

— . —— ey —— v

\"\OV\/ @ S@QA \OQI’\\»( can b@ us@é +O wnserve o
rare P\om’( sPecies

————————eee

Seeds collected from o| Seeds from several f\an"‘,s ae likely +o
"\vmber o-( in Rv]éual MV?- o \f\?j\'\e/ Seae LE thefs'\ ¥J th
plarts seed s fi‘OM & S(r\j\e f){od‘ ;

:

Seeds X—mjec\ to check| This allows only viable seeds [ones +Hhat
-for (VNL’ fv/meé em{,ijas co.ld 36’/\’\{!\&“‘\1) lo be selected ’{%/

540[0:35.

~—

EQQCLG c{.n‘eé +° Jf{eivc.‘j\éj wcr‘rer (‘o/Her\'} inCrepdes ‘H’\c lena'”\
o ; a Jeeé can & S* " A A i

g ore an e

emove. woder Viable o 2 12127 decsose in e /’V\Ql'\

conden £ oo ) e _r‘)a/oije 4l

E@QA& stered in +L\(1|Red€’\) the 4err\'oerq‘kre also increaves the
en o

- : tme & seed cen be stored and
cold e.ﬁ 20 C | (@hain f\/\\Ci.t')\e~ AN C drof) N ‘r‘jm :ra({u/z
do bles 54orc90_ time . P
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