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CHAPTER 1
REPRODUCTION IN ORGANISMS
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CHAPTER 2

SEXUAL REPRODUCTION IN
FLOWERING PLANTS

A RO AR Ui FlanT "|I PRl EELElET TiE

T Sl e [FR
| — emirird- o 0w her v et gl o e ol e e
i e et i pmaleyl Cemfd NS | s ]
e B R R &t S = LR e | -I-I""'J: !
i e e TN Fimeey omp g R iy 0 = Vo e sl o o
- il oo Lol DhsionS bty s el creFe i ciEn

LEl ] O mewnf i A bt e U F e i rmrnrn e
= o] o B L Infi e iy d[Tommnny mdigs X
Eirpris e, by e Eerreastay 1 LF SO Pt 4
e e e e D e orcl eechs (o iien cherie
el b L T e il L el e

P angg pr J sfmial FFbaialis um § IN -|—-_-‘: aiid

b P

i1 Paroys M F BT Limar i
FL ol ST

e DA iR SRt o i ilrls Seladlei by w0
TS meE linie Simndia | = 5 iy 0 g

F L) T TR R fo STl Sl G 2 Elo s
LT ha'd aifa] s WL LS el ITTCEs O ETRT
Tt e beinin o ouch b e, aEEeis
T ] . marnee. v L@ o bt Paa Do

Vo I okl midlad [T T -0 Ny A el



A Tt

[

—

h- T Eragransmsas et tmr 540 T F o R

by R L F L il B PR 'I.J' wr FMdaal I IHET 3
sl g el G P e T FoD R oae ".I.-_ll-. [ i
F Esriiuic - mfal Awa F fachr |

- DA e WAL A I.ll:l-l.|'_| T rEEalT rlli* bl T T
AR N L AT & |-I-_II—||.|'|'|I Vi ikfeka BT Rk - e S T P
s O 2 s Fue 1wl bl pos il B parts oF = Tremia
[ T b s = fn pedhn ma Boeeer b whesh B Fas e
ii |.|'||'|.|.|I PFolbP=] Bfr i il -l i

d.d Mal fEsfiSee e SecTonis A0 Evhsis

hlic ks tamrrw e a i Dirwems L omon cd) s panre, 1h e orm f Ll ¢ e s
P 1B Cane el B L TS T e wai O T e S
ari il kBEp | Wk T it i pbE] PR (e i
e Mo prorete gy Pdey e esen s Ll whh LI U s las
icml tean ijw rosnres I e foaaer L onga gyl cemaee reprmiaie
virn S, Lk it nai= e E S Fhinte e e el bl ey
T Erndd] el Sul e ol B opramii evinmele of & =hed] of sl
RSN I..-l-.'i.-l.'...'-'- sgme; air e oY .ar..'..lll-ll.'-a-l .
Ui B it Spvie orpar




EELL RSl A" E «F H A el Pl

2 ] Fihanee, Mg dngliom sl Falles (sl s

Migo= I Sl e Henr ol of - Ypeal ala e - U Lo sl demiies
Bgif (dfs e O] iy T BT el er ol T o @] S0 YL
il e amibey. e ety s Bl
t BN el W e i Halsieb 4 U jelil o e
s B PR Jield bll_"‘?. B T, =
i B desesy o il o W pou e
Lo sl i g e ek By e Benam et mans B o
W-E[= ti—-l.p.'llal'l'.i.ﬂ-'.'rlllll 4 BElF.
|.l-l||.:| |-.|'|—'- apjE .i-'llr |.|.|r i g
oy iy Careel cheemlee i ek
AT R A et g AT R S Tl
TRl e W i 1idEi JI_-IIIJ- args m gl i
Sl e Savenl o s il e Sl iere ] oewera

S TUTEL L AR T Ay o el T
v B T Pt LD Sk | v TRV i A e
R o sl M o B hinde okl TR Sl i

PSR SRR g R P L Ll ! I
U =ainmy i o Uaees el Beor urghrecsa Licn |

e Ll e e rsind o oty Bl i 2T T ] @
TiiE ot vty o i arptiesy = sy ol e
U E=xiparere metpn ol e a e Dl e

& b et Friiaiboell #iw ciies cinnsleyg ol s Pl e

B I ATl T ML 1A ot L oo
e T
e CEC N B LT W L T r fuitlesf &ind

TR TR ] BT N PR R i e L T
b TR TT et AT et el

woivm L s mricanor oo SRS res
Pl ol e " et | JET duibame i UE el &a] s |
Pgter o 2 - I et L g b e L b ] T e e
Mar arieriiees well oees pereerss Ul Fan et o proecciew s Sl
Flaimrrd o8 pilief BB e TE rlrn Sl ofere i BG4 esll (a9 L U
i ® ool ale s Uriesignigrden g s s DB Ve Ljrtum
[ s e et e e e e o b o (i e O
afli o 2 folid EXFEedl JPdd Dol P e e il

Wy Vo arilemi @ Poadg s gD AT il s el g P el ae
gl i Liled tie RpaUTEERLEE. DR Ccueel Hie omriles il sl
"I-:l_‘i" I-dl—-—
o e s P i L e el e A TR
Tihe L o LET I CIsa T T AUF S W OTTTIN G SO WEL B ol uaass
B Fg piaaly ol W wellr ol T Grl ™

LT - T e
'-I'l'l'.lLHlFl'I'l. fritlima Al e e

el Wi T i il T il RN 0 P hEm e 4w ol




hlil.l. =i N el F & @glaes e T By ged s ol ofs ey sive . ghonsg
mipmmany nnl lmewn, 0L et wertom

e fa=th mF W e qiliEgieeiis Tarias | L s A pragl il w B s
ter s il Kail, owr i) d pooemd i) ol o NI TSR NAiaT
e 3L Thr preeTia o EETason Sf I rSIpEan ST L rales st

Ho el oo wie i g W ST il (B fias T 0FE s
Uy afr FAfmd e ddangs] an b ¢ bepber F P -l "l i i Fl vl b
el Pl ae D i AR acne e e ek s iy e

M al ot B A T e W g k! el iR e 2

2 fumel s |yt mhgdims o i A1 i eds (1 oo rgers e oo b
s aw bpww] (hal s eisass] w05 e SRuam e of a=Hier
I
—— iPgiin Z 7 1

Pulens prade  Urs 0 0e 1ol e rw b sy T el geijpegiims: Mpu
Wi b b opbond e L on of BUR ey aiss sRlet By i sl Rim?
EREL T P =R TR TR S TR STl T DS S S T

ol [ it . Pl & 2000 o 7 i L WG 1 5 i TR ] O i e o D




famuys i ||-|.!-IJI-|'

mhs{En. sl i

b, a1 1 nj =B .
1 y g A i m =i i
Fi iy @ Ff gl s v Qb =ty wldiid
o AR TR BT B FRE = T W i el TR e ]

sl Dl bomew wigim Cebwr rmlad S ehlle is oor Sl g o
e © N R (S B TTRT LN ) I R S [ L IS Ty S-S |

b Bosoan sa fulewd fegs i mmpee v aaer el s mg ndus

i -l!-lll_ i e Mg ||| w it el W W H

bicee: Pl geanmne Lo proasca spasmium - alnd e
I-ln LT A ey T DR == T Iy | gishicg oy P
[NE TSt R S ) R s i B T T RSN =T | S =
i b g a3 iy = el T i ajnl j'll‘.l—
Aea b s Brird 1P onrss 6 Mwilil ma Se e & I
Lot DS 0 i TR BT Mie Suel wsall o Ul paSEL Joadli i
e Hinimdliie & 0 v finl |6l o wepreias beeny oy @pe gy
v lilees alcl pevicn The imomeiss o pElada T H
wgryigaied jry o plamn e inwes W ey U e o g ma
ILATETE O rEsat wm 0 wig i e e rell ol e diiae
eell | Figa= 2§ I'-J—J'I"IF m e lagdf=_ lup phiddided
Iomid Eowel = udid lll.rl.--ll.lll iyl i lem liw
Jurnersk e el op orvesll] = Heer o Qon cpoepd e =l thi

B TR R N I PRI P e LR FH T B T F ST HFEE"" LI‘Iﬂll"-r urE 2
B fmbew e el BoFage
o & ey e sy teia b
C LA B e S I.IIII.'" E1Ind s Slinlimsa,d CEH: 0N Tl |||||_||_|-|-.

i s W e el S e e e crukem g An

prrerralies re ol Peidlee metwinial e fa flee sl e feas ia et
FEiEEim e pod o prene e 2 Erale® mugn

by 2mwn N i J & i =l Ce s e e e B T

miflir=end 5 seopr pawHr fien credma s chrohle erpeeay
R T - TR R, T W, G W R R e T
i reg=rd greeeFE e e e e e o e e O e el e

kr e Smrrres rdEmminTEIE GITAES s CEaErr reliir I



x
t

Tl grdbem o PP ik b s F G ekl o Laddbemm | by S frrrd
LERFN R iy v aibier & smm el sicieTErE e e e T e, #
largs map= o gele= e @ e G el s sall mips s
el it Er A (ief Bt P s e e e wrEiw T hiniprrems

ifw o L by G gl e sm) oy ow s i g e TR

Pailrm Py

30
Bec Pollen

= e =y

.‘ s ot Bl B e
'- ! | v

Figiies JF ivllon ey e

Whiso cmii'® Forw wl desl pelien Fiees N4is il Livid =i | ergpa
Vi grn Hiny 5ome b B FFek e o D g ool e povpinmpises il jmg
b e =tk e peder g TE A T e e e e el
L T Ty e e T = o e ] o e R e e L Pt SR TR
ji-FAEEg el ] w0 sl =] = T B oiriie el i ma ]| . s et
shew el afnics b ol &d L A micrrer sl e rrees rr=|
i N OmTTeTE s Sisssrse lonmmmreees ma| Sslaraces  dors
il il gl Sl Bl dicllis Fibj el leief =il ol == vt
spEiirm | e emEEs e Gogpees b el el menpmrgmiEirT i
imca i i RS Tl = LS i ol T BT T Sl I | e TR
it | it ¥ B 9y o 0 i il i e e ) . e R

el Do el e b bt el 1 oo enaerere

d 05 The Fin®l Wrgaspnidngttion jorulie] aRf Babefe as
Hin jisser e m. reperesppid e D Froipalds Fepiy i fidn paalb oi Par foewer 31
EFT=ETTTI R prEw @ g g prss | peseEparge g v s dgees

e s @a peas i | e-abilanageBaarpi Yhrn tlere @ e e i
b i i o | e | |.r|||ﬂﬁ”"|_lll U P o e R

B iy ey e o Ji ] Bl premi s i mmad g g ] Cad

e sinpess. ks mast vwrg T Sigmas wrers e b lmlog el

il el glrejid  [lie #lpie oo fied dleijgi]ed sliisbed [aul? Tafiisilli (e

mgmie The beyemi bggigrr] e o'l peeed b ife oeageyr, masiejlye o
vl lmm STl el Thes plhs-emlis s e arrflhiiadr e rowae
iif Bomgd ] Mgl LB il V)5l bl oliee Bl B i bims S




L
alFhElL EEETT R TS oF | R e oLl (.__

Yo

1 i i [F 1]

Figmen 20 e b s md (e @ bose s s slarsgy] e Bl hu!-.l'l [Ty Pt 1|

| P P =rmag Iu'.l | paer BB M el A e
araam i o Bhsfal DU b slolgh micbeat. g ol b Fjaad sl Buiior beride

Lo A dpeaakag Wikl Iptple widfd 2080 | o i fELrERgld o il
iyl mwwlen:  The sounCew o e = aw trsr sial D oew el
Pkl rergsy = e oo pea . maier ok, oyt s

Thr Mrpaspasanginm (Cwaled 2@ o lemlianir otirte. wnltl e
BT N VT alaletDiiTre e Figeds L Tl The i 1 0 el
At aghte Tl ge: ol L8 Gra ol i 4 ST dimipiee OF & .I-Ir ] TEET T
e Bk e e i s e wetd L Beniet s s 85 reaee 1 alect B Bems. Thrsa
B T e e e e et e, ol Jred Prd e e b dal
i ooy e | e el Ry o i A i gl e, Ly poetet S i e
i e T @ e i wisem 5 s omenar. | St Ul mcieragyie o
BEUE] CpELAE e MR DT Fal L Ve rakldl 1% e o oaal D
P i | ™ Ol Uy e

Erifamed i i b avegear i e o o Mgeed i sl s the aawllas
ks = e mmadbi e st maerw b rialmn et Loraies o
ra o 2 i rym e s el ey il 2 e iy gyt ol ok
i e il i Errmmes] e R g e vt e rean
g progemmls - TTe (Forwr f Lmrabm g rpee & T L
i b P S B el o] e T Bl - e e LT
e o gl s L |l LT g L1F 25 B LA Mg b




A dle fpilien H oA i 8 eoirbaisbrig B oiojilaiy el =
jikEEEi L iaE b e Tlie RIKIL ik pgas ekl idivaim Wige @ i
TiFraITe s o dw 0D LndfencoaTyg rescals” Meonds srsgre i 1l
jrmbliicibiem o o merfeapmee——m [Py | Lal

Frmiade pasi-rapdTs  Bi oo oy o Foeeres jLaors s of 4l
s damprary i Bematismsd lalr e viho darr Eparmaels. Onk; il
iwmpraEal penpaEpET wwpeya oeyl b ewral e e opilem e Esrbres
w1 i i e Dl i il i b ik m b ik rIllJ.I.|.|ll-|-|iI-.|.||
wrﬂl-ll—_li1llrrp Whes 00 e Farphip of P el P ewfin
sl ~ Ao Tigle sk TRRIgEE el il Ea ek gl




EELL BRI «F H A el Pl

L ohe 1l oSt of Ule mids P aaw i & BV e JElail
Fopa® S M The led s e Sai Wi Niegl I rhurss ol Gl y
Lo B L Reii b, s ch s 0 SR pEajie Jus j DEEey Lie
S-amriesie v C0Pr s U ooy regoesia] bl e tkussorss
OGP oy M BTV e L e 0 LT e R g -
ol I ST S LG A LR i TR R T SR S &
ST TR o Pl AT 6, S P e S T LT o 1 UL
By ol wmill B =ty Slfiar e orou e S 2oadle. mell omals e e S
-I-LI* IS jig 2l i i - fFer Iﬂ-| T #--I.I_I"“
| FAFG Rad? (e P e WA O R e B iDL s
Fygms JHL = Sacd beelll muds oo noermeude] )l owlow slls sres
Bgamarl et sk e reiamcieg s nlus dmd L nule s
A" i ] [myde 10 iy il dViis e N D i oot e ) i

Tiere w3 @ chers cerutd cDoinsSe s =f Fer coBls sl b Hae erdary
i hewe Lo uw grepoe bgeiner of e maeor pyier e loed o e
U il afasiimlms Jes O e e = T o PO Vil i ekl
aral i i vl 15 AFwr s b s el sk (i diin s 6l L
cwrnpH aep el By apnarms . owikeh pany B ampsrsonn e
segrareg L i) ke aiUds oyt Thaws mEy el st e

il ] & r T mRllpaelials. e Laige el el G Tieerie aie
e | i o it g Tldde d GH il S ST MR b | @
Uiy gl A e o T i Bl

350 P eliim diwe

THIF Sl ST R IE SEE RISty e N = - T BN o
i [T Pladils MY BTN S of U DO B oS8T SRS ik
M ep=rmcy A2 ROk P T ol ™ W 0ROl LR 1149 T Tl
Sy i moge b S et o ra tiewy ics e e A L e e Sy £
Pmillises Wi oo S ranciorn oS o cheees e cSmrtirs | reiese
i i db=i A [ET=T T ThE SN N RN W S III .
v e e ey g [l b redTid G AT 1T )
§ abapl atumd b scbore jpliafaor Tiep maie 5 & o setms
sl b D oaMaetE eEaliotieni vl g lir g fr de o @it
I-'I"‘-.
Erais Pl ES - Crpsiili s oh T sepor ¥ il BLmu e
sl B N = ibcd mebil Ve (P
E alegeiced b S . i e e b el e s
Berwn llarab: 2 pecee: f or s Bz=n®far e3om "z e gl 0 L
EnE WUTRET [Figed | Ud. m s MOTEL UOWST Wlaih SFOE S afsS
ENEMadd el kiDL sl LE g CTIVIWF o1 2T 6 e
row Aalfcaany m e NGy regae s cinchn v o ol ek
i i i MR et i 1ol i L L ar U B giis atumgkt

u -
S




I-||-||-|-:I i ]

= N

-

iRl e
(R ] T
wriiEE u -i-m

14 B I L%
--l- =
(AL ST wE -
NPT FTE T PR S R L=
T e e Al T ==l W e e

| Figin= o |.|-|L-‘.'|.-_-|lp.-.-.-- = Ed
PR, camm Tl PR i1d | =
T e T L T L L

il millol 5 AL L Ulod DL Ll

limiy pff =n ™ gl maiflj Hw T
mfm A | [TEEITE T ] i
-1 apirreEt i ag g mmn
T = [l B T -
g S R e J ILFAE2 -
1 il . T I sl =ernnm
imiem ik S.u = JEaE E
iy Emijiin ge i = i 1
2|
o B =y gy piadll v ol ke el B G
o Eillas i ek U e ml wlidlas B [
e fodEd 1 S R, P —_—
1 il vy i =

£ i it ] | e - EH h
2y - = pijgivia i m = re ur§ F L
Il T re T L
Eirg pi-Lrisenc Uy e
¥ = i I = gl
ﬂ.‘_an.l.-ll—. el = u nm
= = | med -iem fed e o N
B S w Y i 4 w i F g Iea
1 i ESE g Bl S A4 (Lo
i T M= | dos B [ r
SEE_ N - PR AT R e L R PR

RN s PR RS P R Tl -t R L S A iy S

ST LN 1 fFaa.E, Eo i Fa ]

. g Ervid P LR el S0 = 1t



W Hdl R "FE oF H A el P

Frobsuamp Gy L8] i TS SOFREEN
aueaggl! sbetn pibnaieas ol gk
Bl T Ui il ol ki v AW LGIT
sl Al rUEEF D Uil ELEY Ga B
TrE N LT MR CEITe e TRep S
rE s ey el ddnrne jun Ths® 1R
o e i ol el po g wal ok, sliid wyeA,
Plgrar o 20 el args ofen-brad by clgds
TR eaT Rk ad DOOE [uliE gle il e
ol el [ sy ufen Evewa o b o
L T RN T  TTR A N PR R T LT
E il rmariar & laseed) e e s e 1

- S L FRTT AN T TRy J LS FiE 2 T
Vi el ST R, WM o A G
"k Pl g WAraS pollriiecos ol

o i PR A R

Ftifenainm b wil@r Li jpale s @
EEmensny Bhmby aizdd oy Lireed & Eeoiy] 6
pEEre, orstr peroisatiecioes A sgaan
e R Ml T Rt o LT
W IR T T e N il e g
Ehe Lyvert plint grompis 1ohl e ELjer.
ST s g E PR ATl P P

paiiaimmladly tur sotis EHEcaViIns Figaes S0% 2 mrat II-T'J'—II'-I'ﬂ ST
slervispirres Sl U Aasliilefamin sneesd M R e .

Vi g o | F T | ] P i B0 i Pl it
fl' e famriter enl Rrbdlsslen T
i P CF P D e b Ly g R e 1) [ e S e |
o i il wsinr el weveral s Bs ogrnanrr pps pr deeiaea Fem
pE afaly franifo wive R g PERlqialetd g Mo TP =0 iy balin dadt
Barh a2 et Fgramndh o e bt B9, Lhie Fowstms: eronge obetww th. bl
4 Ll S60d e ||.Ii|.-l-_" B eyl A & i F & ol O LD
plaris B Yiloers e B e e e oy U e of wesber- e B
sy Falk il Uy Sigl ey LF ool pleemi a0 [Shhs el io 40 U
Fri=s O Walfll TS ol ST Ee [lei mEIN B Ealll juth G s
Sl lay mmnE il NETL et AT o U s e s s e
= siEELey @iagjiul mpter pnlpice! ] piinfr mith By -l peimes Frraes
flwr s TEREakE iU T S T ad D e e S a0 S P el
sl ile i il fThea i coei® nuch ghitmn are By fibch B
SUASTET I A il AT UIEE L AT S0 LA e U
raguE e gy poliemetenn o bpml oF Thd sopbei’ - [ailepmri 0 i
Jid aar 1k pr et S SRR R TF ki) il R R 1S
B el ava] walt e il S beed Sirwetr sl ded et oSl Tl =4
A ST pehE Tl el e i e pae gt

e i







EELL RSl A" E «F H A el Pl

jliae - jawik g Usa W 30FE sl i) s The g
dprwd 3 ita g 10 e kmnie o B cemrp serd e llewer a0 e g
poErded I U cmdl. Do Led e o e S L e Ot OF Ui ma s
et wiils sart wslrgang
I-l.ll I|F-'|.|.I| =Tl B Fr_".ll T il aFgh MRl pel e

ety ammhe S Rl Jaaese eyt Feepd Orioec Sepeya
et Ll Do, FABdo0 Miaw aermf: Blatilieifes, Bl 80 Oyl
_"'l-l-llI LT Pl sl FREER (LR G Sl (Fai] it Ba
:rll.lllfl' g Vil e 6 el s B el i gl S @
arid m SETerwrr ream o F o il e sevaled e iy o e ol bl LR TR
Loy aniTeiie T o B ofastmses ety o 4 PReast B Bl ek el
pd i @ ol l;-ll'.l_. AGAS e A o T o ey akier BN ol LT G
Tl "'.-lrlll" fjr=d oo a4 |.|.|q'-r|__|_-_I'J..J.I|‘-|-|-.j el prik b LE
Rign) Foarcly e ovsure peian S T nael weafund b kel
eleana e el okl e rfermed s o polles e el
RN "N THE - L Ry L I||| Prdia g Wl peasugll gnipl
iy i llT.‘_.'

i ey PerwWe by T T AW g DAl [T D E T e O
Sy ol e G Bl i ARCTF V0 b0 an S e i e plajieh O
ThE i T e o lerem T sl BEw hawe bt ] e ] reemling (e sent
Ferawajpy plaiie ham Sl aEl IFEWiEs L e el e il
[rd i, SIS D TR Tl STk AR B ST el el
P L ol %l PP LA P LB O 10T Tless R T Jd LT
Tl w lrkar N e I seee e Wir s e e Fon e
it i s erae o piriims B oscrre SiSer wpeezirs . Yl i bes and
By Ty &P [y o] §) QAR MRl a5 T U DORR ) IR TR
wila il sl O wtglies W N L (] Pl | feres ol pims LrEusg
Sigali P T LlalT0i i i 0 feevi | D bl o il Wl B Ll P
Mea in @ prarus ok s siproead peereeeroy el -podo e s Lar e Brreer
o il (St o LB e i) o STt ey Tletraicey Y oSl
oL SETTLLAE K ECE Jedln Pobe gemedy e gaeed Aamwer aras
e e R b T O U o L e | e . ] B e
STk Bl AL ] e et o] A P i Thopd ) e F g e BT ST e
ESdLF LIS N F s i s apinrpiu it aatre gy el
Hoof) dd pEpETL TIAM el SRS SreeT L P pree e bl i .
PR ot okt st | BT Ykl O B MO T D L el e P
T e gy sl i pnag=1y

Mo les -piill Dvicawrdbew : Poiiian dums o Femmnor U Yanskr
S Sl Vel Polich e T STEnh W Ve s rer ofeaei pa
st T e A e g S il [Evn Ee prames Hiom
U g1 [l BP0 o p - n et gD Lt (ol i T
fi e Boa LR T T TR ek T RLEE LA S U TR 1T
[t Bl o = L esrg) ] vEmnmalaEel 0 o S e myil e
the pictll de ot U el @ groenchas fic i =l ke e B 5!

u -
S




= J.EE

= hdey prens it 2
i 1 i - -
+ i j WEIF
] ' gy T8 QTR
1 Bl e ol
l= i 1 “TH |
b B i LLLE B |
e B ] =
ES 1 L |

ill's |..r.'|._l—l---

1w | lm &

=

i ARl I'=d
- L] g=al = ]
i puillin sl t L
i W ! B T
i |.|- 1 =
1N ] i 1
5 T ] k. Ji
ol | ]
1 i B 11 s ol

HITEGLLE

-

Lysigremia | = ey a'd 1L
dinl #las b 1
il
B TR I'e
Fii T

prmipg Mgl i
i ui ]
m al
Pl 1
L g il '
Covmiiin I I =di-pers, !
TRETL LR
i B oo Ririimi
Il | N i b
1 0 == il I|I
i i
& |aiEy o
F Ml OE 1
if = =



EELL RSl A" E «F H A el Pl

feden file Hllen Yofe S0 ShrlhsS B Hieesl s ol e VLS 6 rid
EE S rRaas i Be oy Figr © IR o Tea e reL ] e in
T plads, jrale @ s ol st Ve el el Gy g Ao
o wes] s el gl ol plaTTE, vl g res FU W b BN B
B T N em e o S e the St ] Pl el o they AsSm
b prizsy wleih dhed doen s U ores onddod el pldern e s
g T Tt e Tt il i M ffpiial gy [V R V10D P W B g
et B BT BB feaagd RIS PRAT S iaph s "0 DRl S =5, FRT Y
Mo d uaregmt e ragdi U A rog-pu i Pigies 10 KL = et
ded o Pray® gl Swh DG Bl iy ) i s i gyl @! B0R R !
o A LTER S Jeades Has ey of peliee Tt T Tomip e e-STEm
o TR0 o i b dlagflhi anill DS el b ol e DRLE -AJE
iy Hanr swrrred. B a0 pEaaw pasa anher S nd s cesl masin
jrdair 53w Al A iomal b TS e TU TG ST sl 1A
R Es] A s a s ol e S W e oEn DN Bl Sae®'l
e M arme wkopdil el Ve jdard wresir g reueprossting pollan pudli
] Trm i b o eaTpd fai Tl iz o gl T el Dt

Tikd Lad, RAAST £y [IIG Jamml 0 o7 Audiiiy SR [CREL S
IrSll i Sl h ) s el B 7L Nl aRE a' PO L gl o R
o Lieryred o OB O maglel miEcEwtr (P25gl 10 e iyt AW alWnd | 5-0F
LW o« TEA W PR LB R L R D [VIE . D e SR e FEi
wi® LI e e ook ' ibes wnarg i ol e jeden s

A prs dd] e irE b U e 8 plal o BiRe Ll PUUTYE ) -
B el b o 0E ] TG R s ] R, EeErd
reriee iro sk Saoein s o precin e e erre R ey sl
AFiAniy) breralsies o s 4 LR Seaedr apRaacliE ol g
ilagreeerE UG SRTER T S0 T Uil J SEPRONEIF S © o T e’
o g T o B e e mod] et Syoedin o aoed Far prooeradiion,
AL IR <o po [ICRR T I W P e T T e ok B 1
Movie aciormmilipsuuel ain M le g o tepe

i1 S St raifid P g o hiorrasl Bley i neal 9 26l T
il i [l '|-r|_—|||r +ihilims rlaw#Fe wuiig o gy -0 Wb e o
FERNL ™™ TTai P rrEarTird s il rmserabatine. Formda JLfned Somie i
i 0T O el o kg OF i B SR el nEF SN S OB Tty
b FET R PIFEPIL SRS WO B Wl R e e Tl (TR
jreem & b iy et R PpTre 7 gl Birben] ViR
P el Sl | Vil o o s e AR W R L e el A Pl P e
e Riomal ) e ibgre snd e lrweri o sl apel He 5onki
il Vot ey

IAFR [ [ P Tt 3 ol oo S07 e, LSRR B TR e L i 2] 0
e eebrisw e Ereuiih L8 Ssely et r s Dbl | reflry fer B | oy
Wi T dogned Tevorvars ceoriiree, it e ca i el creey i
i = o i akac] Tl VL g




Pl o=t

For hewis PebhTm rsaros

g triened oo O U srves S, Ui Bk s s Ue s s
CETE R s R i Teml L eT e PEArad e ol e e L
s Ll e agn W Lt Py WY (1 B L TS e g e
wpngaay T bk pih Ue Sefualee off - dgim il U ippsle . Tl
PV PP T P b Wl T U ) [l T s - Bk | o T [T
T e A D T TR TP T TR P T W i
FEN Pepuw ] k3 Ba e pombss U lizon of e Zaplainucs o
b vkl Paslien. Saer buey Uppeesod Slsrrs. rpvgursp aoid Peppae
Pousgy Ll sy o e MU @ U PRl o ErEEd i
B L s L. ki pemend i L Eowmrong plaasts.  Tha oacstad el aiSps
e Frogm bearsss e prims iy esehsgperss eell 578 07 gl el
TR L L T ol P e o S AT CITRT A Y T F

il i

M. 1 FD i Podlagd mebry em ey e e Feamip [imlbopgare s FRE
iy d e g, watepr e @ il Jsew g o el e g oo pEEd e gl

£ oh L PETY B RY NS TURR S R ST

Pl e g DS WS A Rl eI e #E] SR
ekt men®. st dfatn ol eval e |l s redH el overfeoot el aer
e PSR G R Tl g g H T = e JT 8

1 45 Endsrrr

P ol sl paliild T da® 3 TSI TE W W TR " e T T

ey e i vl ek n Gin R g lormae o i



STk EEETT A TS b e o el Ll

Erdoa e e Tl s=il o UG b are lis=d asth
remy Lited ot e andl s ueed BF Lhe et o
B drwElady fIESD . L 15 Eavde  roaEsatd T ol
BIEL R @ T APl R LT el T )iy i o cai Bl
imiimay e ssalnie i g e e by B imps e Thee alage ol
ElspeTn FwicE el i Al T oy b wadeupe
ghifdeyuERle Al mall ErpiEtaa acierr @il Les
spitagen eohans s owtiuiEr  The onininSet ol e el
Irroed Esbire onlbalandal ion; rhiorn gedN  The comnmd
R B P A e e i B e vk
pednT v b7 Prdide iep ol g ENASERET IMhd0e W T
Lhem e d SF noacil and T samessicba g ol el 10
ilen -wla)lar el Apeeau

SO penE ek ol e oSl iCdesre] Ol
mvwLEEy rEErTeda § . pas gonrdoud seans berors wes
MEUrH s i Ry A r i Salilps =l i
CITHRLCRN DI SR R L BT R o H R g T | R
iuT Erhp iy .-I' gl 1 s Fadf e lingd |. i -_'

ST g ek Nrihe erroeperen e e ooass  Forell el
AEITE M el e e oa gt i vl b v e I Vgl iy g

T
i wire

44 1 Binbrys

Pl 1 i - 2 i T G L P 0 T e el R
U P o et wetE] B rppnie s Rl CNET AYEF c51%EL
areur o erceeparm sk Bt Thih o oan slscistee o
jrifemie sosocred] el Stooks fo S chirsiceet g sl Thosdh
iy e W "-.l'.ﬂ' Bl oy .i.lf--. T = i-J-'|1|.'.|-||
rEbrrypraFl v o anuler o bl nepdephiolie s el
Feoerssiomy Farmwd | rdee =r Ua risaes o mrdrerg ey
g LT e ST 11= |.=£. = ul.r. B e e
e s e ey Tomeg Up LT el gl e A ala iy
AilmarnrT rmEye

A TR il e A Fojhid o |dei. = aiails
1 d o bipimiad dile s "o virigleilieie, Ol ietan 1 e TEd L 8 3 dprd
HEr sl amic abwrees ibee bl 7 eyl 0 G eplomi pl, T -
Pin st L U bk et (e el .
POl e U pve D R 4 NPT T
AT TR = TR RIERY . - =T g L S P s
L = e Sl 4 A L

Emdriin o maorsmoifieban P 2 14 v posss o
e naTieEE Hi S gleer Ladll 'Se ud e ¥ ar nilled
W Eiatbm tha ip s pben] maiarris e gEks e s ol s
mhrpmal ams A6 s beeyroead, e mrfhrenad s s e




of Pl ¥

it dd wd) P ) b ek dH AR R L T pleald a =S
rebmrriirs. Fhre patern o Ur emiroesl s dre= Un B of
d e Ol obifelees b T S PiAYE] EEeT0F fag o ofeSi? piik aculs
S ] [T BT PR LT LR LA R e L

=Tt -_l L™ " e el ol el pliis =l S irll__.
Fourd ol ssrr gt dToer el e csicda oeed abwerte Ba wremas
parrby = Al pMPLE ST Wi el

il S

Vioom D00 PTTG . P00 ] O Dasid [FO0RL S T e iaid OADARILIT e
el thsersenl o & mriade] Sk el gt el ooy ada &
! o I s sy el oae ity ad el d W] an eeabrp s
T spTiedey Pupes 115G o e T8 o aifgde i v
ey vrdck ans jeeke e i 1 ¥ erage = e rrarss G n b garra |
hlarmrs Bl mrod B e e o oo ] e lami s o S
rre i Merew BT e morldgindini e B2 - et ohmmeEl E e g
el P Rl i Fow f . e PEabEEred  Araserieas el a8
ot ot anrespermn £ o G = pmmpeely ussE ap Soemy amispc
A T - b e L S el e B00. TR ey 0T B
TR o ob e TP TEE R B RS e R RN B i i iPITIERS JTTT A TN L
wiadd o bl Tlpeotrlaad (o eiibdf il i eia jo |le i

fpfsginemida ol rimers sk s afh prdecki® e el
Ehprite 1 LLE [l nuryres e & b iedl free nche el s’
Theie i B0 e @0y o f o | il i H e S | g P T
Ma D el Sl P e R RO e Pl R . e e
reledi Aty il |1V R par ool soserboes B cmaray i i ns s Wy
H AT A e el ey S TR od B ik abbeer @ BN 0F
PR TR ST T M A T I L RS Rt Sy
#ElEpiale el FUrT CapEml el ErLLE Rn R U, ST O s

dd zven nuior ol Pl by cvniy ey lpaadv deeal o8 s
IFMIFEIMEIRL F fEllee @ilE ool a0 IIEEY #i [kl I'I (N &
ijasligidindy " S il e oyt ity s gLt asl of Bo? cali=il
prdsarp The Boots masy e e ey i o fRams oeacgic s, wiL . om
Pk 5 "0 SR i i @l ] e LT ML ety T e e P SR
i e NE TR i @ piia]y e gl N L ale Slaf of Miscly i’
Ulimr ooy eil riadd “aiile=s YL a8 AR AW rEfe-En e e o lar,
i Te B s TR s Fuj Ll e LS off sadener | Wi il vopdryj al 1Pp
frofpElst T e T O 3 Tal™

In cooer plasds By bbb tome e dnked ceessly o Boen Hhe omsrn ol B
Tad it el ot Bl ot Mowrss 3§ Poape e B ldu ey
rostedt dabew . SpBalainis el o EBuleristhat Bispiin
Bk By p d il il Bl Figzbe T 1500 Mo Iicr et
B CRdP RN T TR ] LIED 0tE el R BTEER, AR LS
il prcms CFLrs ww B re il e all B L@ o e ey b iPw epece e




H¥Hd) "R N | el ] e

'I.-H-I-'.Lli sii Pk i ol e =—a Bl Foow bdicin [ L P ]

wi | eos deeap willssal FooliEaiiine Wi Ko imiie fee aalss|
”ﬂHH‘*H'IJ&.l.ﬂp |.ul||l.q‘. |.|-Fl|lli|| T
Do B ool || @ rmp gl B .|I-.|J|| e e LT Tl TR IETIG
e

Sl oflm wfil slrmcaeee e e s Foeil sl
r|-|||u|||-|-|r T s I ds ;I-"I'-II:" g | frw ) e e
mEirgE e ol s e e s ey el s sy oA

Fowdie o Eajr e’ wii by piews Ul g =aay Taowrpr @idCde ore Jre e myee s




of Pl ¥

i R s e Eea B BEF i i masl py s T.l'i‘
gl b PR AL et ik (hee 2P S pa IR Y PRI R T
e |58 Lan it i pdd. SE 0 0 (i b e TS MLk i By
P ¥ p O el orpl tulieee e o e sk oo o gt roerlewarty e
| S Yiim1Ee W

(IS ok I P lm OF D g3 BTN LHITEIN sl adit STTIGECY OF
iz i el G CRCie obi podager of aeerld winSh con B maed S B
thirosglh rei | Har eas onl] ales b0 ddam crop i e cped s K o
F T T Pl T R, R T Td TR F . R JT R s T - e
LIS S el T R ] |ITJ-_'|' SRR TR AT ERE T ey gt o g™ e I

Files b i Hp =1 ElEili 4 el S =5 .'|.-|rr|.|—‘- H T
PR gl e RN e e e R WSS eeeChl e Al n ] U RS
i rErr=os S o s Leyy meesadber ST agrnes By o el e
Lrp esail o remen ae'® v b blsee s [Bene e s
v i by ||-| i =l s ..|—|.|||-|'||'I'|.|-|.J f Fq‘f | qrifeae
¥ ik e vt B e F he Tullala Dl i pertomts bl ] BT 201
ELL I b L LR PR BN, S TR i o7 i T g AN L e g I
el prarn R malhts sl on of e Gzl palng, Peaer el i
kg sy g Uee Lrcrarieg el meeareboe ol Bayg Heeed o plaow
et U L el s

My rrripristyi O Pl daomegtF F gl FppreBaies o Raiane
!_l.llll 1 | el B erl Ergg =il Ir ||-|..-|---||r_|' e v feng
FEFEECER TR S i PE PRI L e bt T Releet g
_|_|. Bl M T o |.'.r.|'r.|l.'|' T N L LT TEG
d el ey ot ey | e gl sy N M ey misip g e reeerd i
e i e e eeanen e prremY ook Feseat U e vanby
Pt s ofw praaaiel o 0 e AR a6 um

=i jriz Sk i e | RITH G 8 P Miali e vl BRE
Figleie? 41 bkl OELE IMEN] iy mfip AT ety AaE el
S ATl O Ty miekdh BARTT 2 My D00l Talh & dedi
poiradlls o s o ol Ol W0 o gone = 0 i
bl ol FLAA™ e Bope o1 B S o e desaiopesd B ek ferg
sl e Fofg !'l!_llll N el ANy Pl l:l.J_| P ;I allm L
Eis W W) SRR el (B ool 8 d= A B BTRENE SOF
P bl & Liegls haeenies S e et

L0 Aperosisire dcy PO ko i

e sz - g & mlhe peohe b oeierdecsiyn @ e Sy
HAE =nlia s el meinr 2 AV o mog PET &1 0 pee . BVl w000 B
B el Dl daTi VPTG B e AL Lt T e o
AT e Pl prrnLTOR et ok s sl el Thilia S ETERLE i 6
i S secmmriadl PPt Sl ! rramid o s il il Nedn Cherd sl
sl ml = @/ A B of apaisrhe el by Erae oo, s
Tobe i Spg Wk e RETT W R PR i W EE g el
e P ) e Rl W O A ] T el S e




Ehhl EERTTE "FE - Iefl 7 el "L

Wi e iy o o Ve il bl marfaming e o3fiien s i
iHL G [trals Ll e Sl dad daddimiop mae e =nfapa e
dpa i TR Fiedy TR0l FORSL A [T TSy LI Umea s 6F IOTE
Wege Siwrikr™ im o el s iwiniSd so il boredy R oF e
mrlil i T |I'F . L.l.rr.-r Haw Nifed D'l B RIS ) &P
_|::|-"|-' Ls w3Tial dlidler i [ e okl wipid om i Pan e 'III'.-l-r"Ir Jui
RS wl e gl b S et ety ! mpEeeicia riesass
AR LIS FEFR O, T OET T

F A ] i o il g W0 ] i g i e e i T
ey S retnd Trillrralor oF B Pade Saa e s e et
sty oy 2o sk Sorensh o it svend ey e
Lo i Pl & 0B Pl § T T (0 i IO TR T SV sk
tow plamds e U@ prges) b segewdate moil deaes teeestgin byl
Eadders Medofban of idend senss i s el Jeme e gk of
¥l et s LEesen 00 ehieenid 6 0L Uns feiSaibd . B e DWDEG &t
P gl i T, TR et S ETeee et OF O el = VS ke T RYSTRE
[T T P STkl RS L L g e b el 0l R
P Lo Y s ERr mar et bk s e o ur iyere] s s rery
W B ik (8 Ll A0 Lshs o of kgitdtuiir o St sfel iimSirk
ariymn rrEEErsh (B POy TEL . N T lESbrreerraer el the e e
v il e gEverks b im apUEiRls aral ki loa s aprenes s e

mi = B il e

B INLAM Y

Flomma i T st o el ool ares = oo aeivas B e b e
mrl s e g o] slmmaor el e male 1ol e
L rat e -'|r.'- ad I'_I-I"—'l '-rrI-l.l.lll s e
Jopioe = T ar

L trppa] mbar or Ljuimd lileyrrwr sl ieperprrangdes Poles
gricaa drembep el e oo griesgis Feam sl Baes U=
ook ran wn s o e LB L ! e Sopmitr e e Ue
T g eer o Eee morrajew ey e e we Bl —mnigm of
Uw pmosisormadm. "STiAET e marorEspuaesas i inm
IillJ.rl_'IlJ.—-rl.l- Lo it s i ol i e e i s Dl 0 sl

ry i P sy -l-Il-rl—q-l Ui dosks i -'l.-l.'.l.'-l. ] N R H P
i F i lam o M lieied Vi e Gl s el ek il
o i ol nibe, ol il e e ek i Pkl e Pl A
vy Tamm "oem -LI vt e phle e vl and gt ] a e celin
Ly g s il T e ceterd e Lar o dleiidag

i e Bl Jafts . T eliah T el Tie Ckd S
aia il b D ey s e S lomen o Bk o oSl deimicls, Farke m
Wil el sl sas -r-ual.i | = g Fip owvl g/ Liniy =
I i millipr s el Tem ad J.‘I‘II'I s 0 Ritljided B imE vl e
AE=EirEn, e paagen s @mrE Bl ilheass i by dlip 2al ve W
Ly rmz tw amber o nieE sl jaremoyrs (s
[ = (S R L T =TT, JIFSE R R BT T

i
(_. -




ik e T

iles gy APP=iTH e < == arepels oml = G =] & Us
s s g e prepecai A il reeren o @ L gw e oS
L T, SR e

Fo Bail & Tl el tamadii: U hanhs ol gmsoru el il
mflee b T digha Tiligdsy sl apr ol abpda lagel -.||
TINC o Tons el

Sy oari 2 anom o arries ol mm——rr foaw ||-'.-|.-I.-’-|-|||-|'.-
piamm v Alm s iy ey solies e gry B g b say (e
i pufllers i owsmy gl an perker, ople U e, Yl ila |||;I-- o
e (a i Bdeeg 'IIJ|I.I'-|LIII.J."|'F. b g e e
) Yien regema gy e reeedbagl  pedery Ddm e Slipegil i gl
ot U reshe wad el Spter s b pasl pErEe 0 oms L e
rrmg et Agges rarp s eyt beglds i besieon foow s fua J|||.|r|
memm R W RS e s, remmesy ey ey dul ow g e
Baii radmoin o ihisss Sateda 5 T Rpeet Eote End S gl
|.I.i|.I| Wb bk e B e i MW pEdemd -lh#h. mil I  hm
Hr-".- i e b ! |I||_-|--il|.||-|-I|-I il e 1w
miag ekl Ve Paylbakeas ol ol u [ Il I-I|—I|J Jam =l
Yl L T R R

== LI.-H BRI LT S 'J-J*'l- £ il i dladis Bk am
™ jreew = i-l'l.ll win’ ‘winad -Jl.rl—: e Tol 2% e
buhie Sl ek s mld @ las PR -‘* T ST ST SN
s ek aper ae! e §mbyym ol merarTpisom Lares .
Rk T B s vy deewoer e ! el ercler
hivadi} ad sl

. ;*-i:l'l‘l'll il EfifE Ear i firimal o e L LT ]
prirdah n geesss [ mpeis o s oreraen o s el
EoSnien  ApTeoa boe el afemierar oo Smnosleus mal
N ETLEFT

Filed dgh dpa e jdidlae ke llmi cbe @M & e e
Aur P prremae o aleed r-L- =y

EXERCISES

I Ae=a kg pat vl oy g ayemn Beasy o sigri dewirpsrsd rf sale
=i lpmal grerphre = ples

b ToRprwerEts e TR T R @] TS e, el g
=rs = oad chvare, ey sy e i e i e
el o i wil ol e e et
g e biloweny ey B QR et Seslpaaiel m e
Frlau grep srupaoou s eerorperys W El paille ne el el
e gegwd

§ W G resl lePelsl S EEIOE TSR pET T 8 Tesl Aguege—
e

¥R B T Y ST sl Trean T EEE e e Tees

o R e ey el s T omid @ omesaee Toree e o s ks
o e




T IAE « HE ol e Ll

Tl P N R -uf weF . il Eilneiem iewwn ad
h'|.|r'-'-1'q-" AR el i IF R

Bispie b et s=lst b jpemn s lbnaan e reeEn

o B o] airngEuteknt WWp b = Sl i e v mal
Bimmail sy @l 55§ Pl s

e W g el e m o et mos et ko
|5 S F S N Ry
Wiew, 1 icph eery” Wokesll i il Duw o 11 chdle paci™ B SREE e
ia ks urd=! G, v e
Wy e e ik e AU F eliiaar 10 e o w e
ket
L iie L
H ARSI Gl SaTH
L has jede Gl meilli=a
r i o ellmdl e e
. ;e el phal il ol

iy o i il 8 bl e Wy parma pd e s BTeE vied
Wil
Sy T R R T TEN o SRRy P Viasic wind trie S o jiod Lresels

e Tlaa T by sy

Y oorm ama cldomw paid e csajrr sy S L= alagrie 5l @ =

ol Ll e H Ol el ¥ mibm ! Lo arelas parTiee atf|s
ral =y
."||-I'I "k v '-.‘l dnm me bim Bt oy peleigllae —=]

T o e gy e Gl o Ol e e R




CHAPTER 3

HUMAN REPRODUCTION
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CHAPTER 11 I‘ S

BIOTECHNOLOGY : PRINCIPLES
AND PROCESSES
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CHAPTER 12

BIOTECHNOLOGY AND IT5
APPLICATIONS

.:---.'.- iEnhnEay & s ST Hess Fearn! 1S Un

CFE B E R el W S BaT el L

- ks ey ed pagdiard rev Nilady & il ol b ween
A R grmrtira By riaadinrSiin et L Rl myis oral el
¥ ' 1= -| T e ddiTEl 71 TaTRED .|'.'|..'| (LR T = iy T
s PR TS Bl n Sene dlly oendefans crypa B il

mrl Errl. leremmdislen. v te lineee nixl

Y Tl e Pimil 1o i oardds W

T T A
i Frokiiikesg 5w i i m s Errasd opeetvead

fgersd paapa b @ i HE ¥ s =i er

L ey PN oG BT et g By
i ==L scd
Drwrnalymar | FLLY bE g e o ey
i —= e | A |
-1 LU W Al | =] | 0 | i Ly
..... gy o ooperres U real i Bnas Lk
1 4.« B | 1] | 1]
i E i sl e kg i ==,
=r] 1"l
re iv i ke e oprian = ¥
ta = e ke i T
The-Bd- i TR EN T, 0T |



R . 1L LITL I
i il EengEreored i - b el E e e Bae
Dl Lareiein Hissdlnil el oo Cmedienctdi DSy Vo 30nY pal g iF ! s
F e d AT S W T gl el T i 1) [E | LE T TRl el
Laii o s 1 U7 Bewniide e Ll nar L Umgreuee] iy WA 1) neuig
= e e e e ageeerl pracieen sl oo of eptaiarmaik
EPivyiaiii™ il [l Mty Fomiod EX TRl S vl T b PR el i B
apnehamrz el arm Glbw Eveegpmne wat ey i e =il mts
eaditaliy ‘morwrw Jr nE maslie aug rrewmwsniel leeelirg | e
wi b o BT ol |l el i rewiel el g 0 R G e e ol e Tl
Pl TEE 2 Pl O i, 'yl 6 P Tl T ! el ol 7 07 B Ol ¢ B
rrerETeke fae wae of bbb ey sl e el w0 S S oarhisilh mles T
1. @ wirgrareeed o= reinorel D ol g s [y nealeied croyie Le d
ok kil S
cimaza. Lo rker. Bomg ek et et yeres hores been aSares be
Nali e of b d dnmirally Eeslilesl Onuntass 0l 2
Plabts Vi o [rpyr sl im g fla il e b e S el o e o Pass
B e LT N T b ANy usEE s Il =, e
Pl
B rehueisisies o cbreiasd perfisgies Peal roa facd mige
Pl el PC] R B A il PV o
g e e i Nk el s g TP Ry il el a4TE
il v L of el ol anid]
G- R ST T ARE B T L5 i TR T B i1 —STE
By a b B e o pwi. O Liss e e BG cnia B LGk eosle
frtcte B ) | T g b PSR Y Tl B T T LT R o T Y e e
e bl efpd Rl Tl 2l
Stive O HEE sep i s of e e dcd) st [l ol el
rhalyrim Jderiad arr b prorheciein ol jel feeepiemi plads. shial coreld
i FRapk 100 4Ot O fhitadE wid, B CORAE 06 TR IBE LF o
P WTRifie |, ol | Bk i DSk bt e s 00 BT i S ligd, e Py
Ismm oLl e Lar s mil Lean rapuwwral e (sl r oo gk
e i wm L G Tl DN i Y R =) i
Lo el icdll  EXGE0 K b o 5 0L B 008, fire. W s 0041 alel
Exalsnic

B CslliiE S 8 ash e T Berag u M ol g [ e (M | A
Eil 1l aemn e L in g | gl io s iV Ira Pl stsieiri
L et ol g dal v i (i apobtsd D Sermogps ad
ISEw i iefoiels T wig & il oidr i we 21 Mk S0l [ hk
b Uik o anie & L Aisiee U Wki] elell o b il o i e ru™ BLE
U Pl ™ foriay Ser Tevmn|[rmirr e B ol i e o Ll
S e AT VR TR TR A T T
3 e Jun o B e 3 iy e 51wk aiisS diee T rietal
[2e potimecetd L Bl T e S rsod o Mgl sfemesd cell s



i i
1 El n [ I ELRA] !
1 Lati h 1
= b T in
i W] i i i i i -
i Y i ing TET] il
1 kb il i i
1 I
Fige 10 1 1 e (21 F ndle g
i
Frw frowesnand Manis SR T ® pETEe e o ek S il
i 1 i i L 5= L
miia . - . L= ! S EE i
1 i o} i 171 I 1 1n
Wiyn i | W Sl T R e T TN
= L] i 1 i "M |
i i I Pt i i
I & i i 11Tl funi
i e | Ik | [} i
1iE Iy ALl B 1= - W LLILLd I L]
i 1 i
B ' T 1 i i 1 n
i i
| i TN i I
1 1 " 1 i i i i
i ik LI | i 1



Flgwrs iI8E -

o M = i ik Pl A e i Ve D g s e e bl e o
M el sl ogrrsiaey spareylln Barcierag KL [he iraosgeik
jlaiil IEmehse e il ppsimda o e jrsans il eas 1008

T =vagpbppy| D0 b Ve lspeye e g g lg=s geab mgries jugEe s
P pi i il e i vim by Al deie? praes = w | il alf J-|.||II-|-
il i i ia cianfe isilos Fie o ol ol e d riee pEa = ormm
Mk prerairicE ciEnEvie A 4l nEEaseE §E s R RIEE B s o
wdiile ' besi 35 mEdmry | fiomj os litidiali @ idiFiF 0 job i@ T ebedn
MY v e At b s i Uerin sfpdirin] b= beilipss sy Ue

menjllime = Tsglyg | e sy sir s e oy J g B u]

120 0 Cimmeddralby L pieiass il 1=l

Bl srmeres ol mlb japa sl leees. o smsse jy ke aerabu e
ITEIINIT NHE ENTGk WA 88T i RIS sl o i
drprrper e vl e e aarsrEplie F vt i rnmee. | o pory el | mara
o= e gis osmmd Bass 1F B ik i 5 75 mEada i ey siisl
Ml B it wisier] s ofte iraeads b lE o slisrne
P e a3l il pinrn Al j Fraf o] joewded § oef oG 8 vl BiEle
TR B L A Iraa Degln Peeen, i £ Berrrrim vt asablatel
i ivimibd o il i il Sabkak i e o by o i B
mieiimds limira el pledd u bl g opi il kool Ml Vi i mis | joa s
N LI LR R

MO il STt Eamad B0 oo Led il ol | s LLLEe =8 b
in Ll o WE




EETI FiklarsEl" BB 0 LH 0 LFS

Fio il i o B B R et b e o ey i, i e P i

i P T ela gt ol R el g Dl S il s

i ol e, ingwgl s Bl EP palegtl e
vl Lle T CRLET PR L R IR N T N gy
=== Jmrukll m=maute o Vel slary o ey ade
abhsing rlems Seel shes B ol or b igh o

EF T rd puc Brofges (g 1L 6 B musemeds '1-‘—'_'!""-'

b lwhi g Beifigii s ladibgi s .'1||||||.|l-:-_. LI 1

fimnoe Jir & pr-enume. e peelarrnae il f_[t .
b =R RSl R b SR s sl e PR T4 SS4ITS

st el roreesl elorf oo e e el Plgass 1250 G LA, al

db=il e e Fris O prjdatr & Bl resad R

l-i.-a.-r'.l.l.ll Al dwadd

U B ots Eauid i o PHEOE] Aty Hasd UiasE st varenal ol
it iR Tl i b T 0k e B e ol T, Pyt

IR AN S L Pt P b R TEE SR o— P X T R LIV LR 3
& [0 TH LiRp 4R FELC ) TN T P jelml famn T LE anpurr i g
T rkng b At B 1 St ¥ Fulaess w0 vl acie] R e, 0] Ui
B jeipiEnlly W K § N jjoibue irgvli e Clisdu & ool ey
ool et ot boee rw ot il roed ] e e o dla s teanldi
LR oy gt BB A TR TS AT

P Ueior Thrmps

Ea puse in o sallh o sy Sorm. an 4 seiciiee st
Do By T BICE & Dbl © hefed T HACITT ok i a=eT Inodo Us
= "'r'l'al'- i o4 giEEvien o eiials Sl e el o G
Fmar dlicin ! sl liss torn del gorer] ue & ikl femeijo Mt e
arn el o & perecTd rellr Bl Somme Boine 6 e
armetirm ol § gt bl gl m cdeiiery o - el gee
LI |||':||-II ul_l P E - Do Calif TREF] firw PalyitmE 0 §jul (0 Fppsr-dtE
D VLR e el ™l gt i

I B |.|.|. &l JEiw Uy o0 wib (50 pil 10 % o L g ]
mil i sbrernnsr trarmacs e DADYY (efrmerd Tlee se=from o oniecl e
S mwrnmy ryciec b iunriews Th e o i med chan o b Sadmpes
T W e o o id Fefiaiasd [0 A8 - ek TPe 0 A WPy s’ Y
#H T Sl B e e e LR R TP T S A e B el
I t=Sior g et Hheeiegd . o oS e S taohel AL p iy fu Ll
[ b s Tk DRabcls s bhmn et s hicd e e da il
Uorf s med crnpdei Ny cULlee B i (0 ey DEant gege e s
e T A vmih e 1S ol e [l e el JFowl i f esillir il sl
et 8 A& FimriEnel 258 cldlA ey « A weii i D
miiCR ] il el [Sapfasy Mas Shichies ool e mF & aryeel ki
lan sgiraml Moo s i|@ ot mb Ha oo oad LT, e patomsd i
PR lekBo e IR s B g e S ) R T PSR e
U e cpodale iy s ow ol e orgl £ = el ety pin ol
al maHrwnbi s gl e e e Peficmeen £ e




10 2.0 Wl penidis Dlagineals

Tira Ein'ew [laal o =08 e e ealeed] o s llstdor sy Raginies mel
il W L 1 [ e g T TR T g i T S
ekt it OF ity JesrET 2 lad slie S e o | dair i rkbEr eom e
rif jau nlde Beowmasan] CHAs e gy Pdanms @ “hadh Pesdclen
s g Rarpss Luiksd S mn e Anaay D4 s paaE o
Lt ' g i A "I S TR T B LT T e

e e 2 a Fallipes hecfess  wri e T ju el i e b
T s e e el PEEne D § Lss o rprEpraan D HEo Sure
LLE B TS S JEEE T WL e S RER i 2 "'!:h.'“'l.' ECETR |-7|-.r|-|--
BT B Mmoo ranig e s iemsarlem U e
ERIFH F EE T RIS WL LT LA e s e el B T B 4
FiicFEeE 4 Hl '_.:. E Eam i- ll:-lﬂ.F. gl o B AR L5 uh
shiraspighd e of [aA TV TR o b B 1Oraal oW ik S0 S b MV L i o ]
Pl b L T s e TS G O PR W s ]
caruer gaimmi bon 1 oF o essserfa] oo pagus i ol oy eoeimeod e
F-|-' WIT N

A T e DA op FYLR leggred k) b raded U wilmoLs
BT o sLbmaed T ETRCRLar s 24 ornplenantary DUl o s Lok o
Pl e P e cdhd BT eSOt The (e Barvei g S
Ml a2 il b [ @ EER o Pl 101 UP R RlaETal B0, 29 alies
L pr: 1w sill 1594 Tune ey Lonsilard poaan e tit s gee

TR v e i B preiochls o acigic-aolBac ool ec e
Ldwmf e DYy e SOien el 1= Sries el O e jeis sy - ariiijee
Laclrei: |:|:' J=rEm CLH Rl e sirfiaglei ! |I|r-.|-_-|
dfan s i il lngpra

P20 Thizrrmeesse Amnae

PRl % L i | ] Vi T Thartns S0 (o st p ¢ afal | WS o
EEU L LT L RN Y TR VR L A El Srimnads o o ra
TEEiylp, Pagi RS s i) il T T PRy ], ST T
EE ] |r'| ~h i & |-.r|..ll-|dl| -ll..'-lu ol i bl gl e I]""._. e Ml
= e Leni vl ST o e e o st eselgfos e
Ll i =7 s o oo o B ersizen rraccmen
A ey el e 6ol depn mpEmdh | o meee =
e aperibc G Selpgamt e alioh Tk mmuty of oW geEEC ol®
ragleatrs aufinsd TWT Al 15 emEng Fgutene o e toel
mindils chreili priesd .4 . iATRO s s sl o
R Ll e R R ETETLL LU LY T B po - BT DR
ol pae Ural obfwe @ W oF RS lachw Ll dlieiang .
ke =iy Thae® Enil . debwineicin = ESieal slen S
Sl o v T e n Thek EEETy
m e Tyt o ol Sl Y T W el Ul L e T Wi L P
Pl WP R g OF WA UL DR W BF SRR T



BTN Fiklarsl BB 0 LH 0 =S

i Thews oas gocullpy wate o &y iy upels e ounus
i ew oy o UL el e e korws b e B roes a6 s
rrsadde Dok el el a9 E T Rl i Y e i Tk
ok e omiien k. e ST Mol EST oo el St s

Ll Ml g el B B4 i F TR PR R BRal A L
Arerms SRi oo Rinlogws] pemn S byl el proaiaie e
I eapad s Db (R Pl & sl (N priei s i
Tl gl i [T o o o B L L T I W W T L [ L
fETOTA o gerra: R ® grli B e | ethoodld pranee ruko 4
Sl i v Jrr=teg (o | il Yl el DR gl i (A '||.I||_,.|-
smpla oF g el b tegime= s roannlnrr s L
sl sk Bt b LGP e Bransgem o Fooow, el
T | Vipday S ) LTA] R [ A e [ S0 P djpll

nlamei e famur S ediclaBune el i esttlumnsr
o T N TR S N ST L L CFE PRy R T ) |

N oo S §rsERE T TTED o =g lamre il IV L P a
rE AL T pd i Tl Sgoprmn [=l0Ee PR &M tieed O bronars
L gfria fiam are beng w1l e sl 0 Beptdn ves ae
R TIRLLIST SRS (e p st PELSE £ T VNI BT S e R T R PR TR |
Jo=d g SRt A BEE- R Rty BT BT

A kel e g Dl BT el TR g
Ba s 1 T miier aa Ded aeahBr Y U Ewmic 20 i gs
Tl il kL e Y CR TS Wl [T T e
moaire B lonr aeia ey ey Earskrd mwmule Ty o
S oS bl bw o calld grewn b el ds sl TimicsF
FA L Lq..ll.ll-lﬂ-l.l].-'-l_l-hh. el b s i oDl s T

I v i i

N9 Eerspda i [ Fvng -0 gl dow TF "R Lditipdi T80 <@ g .F
arp Fartier, vt v Esirn e o e clmr Sl e oregugredic
i Tor- AN ST CF ol fodiiet d-fehie (el mdde | bt o Dk bvet
[NEEM: NT=

'1--_'F!Ilrl'l FATHSEIE T A ':F'I.lu“-. a"—_|.||-|r!al
Falii%Tahds e Empiljpr el rivs ana S aliom of o g ik o e
feem Lorscla sla b resilia mhen pe b orpa e S sl sl ach
Lheh e i

Varesrs U LS. SR Fld G WE ORI LT S L
TRL Fererur Ligbieriing SpHeCEgl rewimplies igfach il (iiEes
Eoczral Iagarang e ceahiy w (T pee-ann el Be sty oF
ST g A g e T il AT B

Iim S'elel = wdse o gl OF g S ainren B prafsli sermoms b SE
STat T ST WO Sk F L 2T ST g [ T [k
g istar] B The s




MFe o gromep] palls g Val ofiliil Wl judiFs v Tag
EEnind paeaiy B operiects el euleeiogfes U] maser nuar o e
PRI L ST platd§ et WRRT et L] Pt el b Ul D g
b el riewiaCieT ol w e B athiars el dllae bt e (e
B 5 Sh R BT i TLRE

apw i Epries Bl fan Ne pmmmee § ahak s el
Uemiseeby of prary i s o sEmoufuisl Brberf Tt o sl wrens e
A A sl T e 0 [ e TRl TR R Oy | e e
oar ol s ot W wrads Do tnw i Adust w8 r o
AWy el B ool aaif] o7 TRiA T bl | ) Baaift oM g v
v [aSa Tlam i it S o mmes e e eis awla Bikiore el
PETE kA P Rdu Emem groum o oorelural e e A AmmcToim
LYW T R PR Tt O B M Tigmraid 'Ea 1D Rl e
T Nl T5s Sl e reerenp o=l @ e ey of
Bl &, e T anid i el This Tl wuir b o] Puiidias Sl Bl
bty ieycion] I, Balo Lafirt v et Ioaliall Bg aafl i o @
wiih sens b e e et TS L dDarmeien o s somEr Tha
RN R LT Cahiieis e wmnimnla sl ping Tel FOET [dagde
Ly, Pagprats pis el P pealrd ol 1y s prierd 2ol dliemgie
L o bemy Jprde o o @ e, (R e proms e fuessit e
libeh tewmillber il buirhes] Aehciafify. &8 . Cobdmedin oo [T e will
g dl T 1.1 B L Te T TR CLSTEY GJTUELET E A R E A e
e e fmbv ki ne f mirdahoom cer’ fmb ingsE §ooeer e e
iiin = ajee il JllTI'IJ'I‘ =rkal i

PETPRrY - T WM w=d L TEE L UIF e ol B S
et ety L soewsaeayy el cloer orjancacipny wdSoaE prgr
B ksl Hrim e vl el jegiE monimen® SelEceal
SR LY A

Liert il Ul didusrialhsed ssiteirs aph 8 faa el e poor
Eamret T o Tl e sviedge e oo A fhe 3rwesmay ol
Her pillsiofFl ;rll EHE s N By |||li-I'ra|'|- il t] ] gl =
Russimmim pulatm] bt pwmene - Trasdeaad sl elge reLrwl b
La-manu s Lan e e ialer] v dmelog oidem ) ga i del e
B DN il (D YR EESh WO il PERELRESN JeElEg SRl
adaji RE R T R LT

MeEr b b gamecg waiialasm o e giud e ulsguls
tuinpmedfrn axl el diaifg el deedopmd it deeiieng
eyt TEENESY, e nahoyia el STy fakig 1D piEeilT ek
urcuibricend aplecaism b e EEschiassize ol relioees
BT S

Tl Lreteais P coadil fap Mo i dEarnd he peoond) s Sl
IEr inThec ey s B, Tha' Slm Falli menier ol e shiSe
HENELR) pd'Wes IFTE Soam g JI sl Jid Meeiallle #ed
Fmlpren ! e



Bl WM ARTY

LA L AT . R T TN TRl TITL RN I
fac i, Pl s pid] Sarel el b letedd FeollG Lej i ¢
iMd Srlavind Y45 Wl B II'I'.I" L rr.‘p-rr P =R r—pllr
wanl siidnsls e li Hed llee Faer sabe. J:..l'l.lja. el
BTt ilgeinshy g Ll o Cbgder] B osyhigl Bedl el BT e
Pal e s il bl BT U e et W W gl B o Ll N
il les  Feeially gy deddoapews el a8 ssmunbibidre URE
T o

I Pl TR (W BN = el ST TP Pl
Lk =l bl gl Bl LR e Mkl gal b0 Alsesy Thede L
Eemas BN O RN L R Eliiaisl e O Bt S
PRI U 1PLLANE P ANl (EDTLSED ESLERALET T

il Dl sSiEohgned o [uss Lo oS
Erk e il e L Pelltira Dy STt Y TR O
AH EENF FOETUOE URRALET OSSN IS OECal Rl T -
e i W masEn pownl. ey fa o mé pebhas eeracisd
el J e el a Ee DL LR L) G G e
e o e i Eealal jeerhuarts el trem s TR e
Flir, rouas o el o Eaters Ee dn orinetse o Seebeist
emes U el od B olche d o

Francgwr SurHr e s et mnovemierrian e -
e e e i feedpprern of B ThEnaswy o opeTEe a0 el B
rmas Saama pah o coices. el s sheessen] aflesis
ol Aneiurey

e Emay o e meerun s eyl o apiredaaly sl
e Emaw W wel St snparay Sk e b oo
g By ey A ciwrdien ouburd sl wiBy o Aovives] e
e e gl el s et g pyppalc ean T e SHa
lea hats b arsdis iles goeds s g dis te D
par! #F Shew tpiEETE R B o e eriem B et e
PEmy i A e e Al T

B rarmsl sl o U mengsdliee il Sl flmias |
diamElr B raael s EHEE § LEEsTE

EXERCISES

e i I¥ bl ||--‘ re= = e p ey e e Bl e baieeg
=gy welirm = .

g Deh Wl g bl DY W0 LLE M
B VL O LHARE ee—
i b g lere v P el BE

Huor 5 wEspTeT T ChEETOT Ty W T E e

Lirgae w@es rorilas Uer sheeaas au bes®vaware rf pmeli=ee
i peminaih sl oroe

I_



el om Cop
AN ER
ElmF o g
LICE P

I E e g aly
rdrmam gl -

FeriRas Basm o crpedadln
e g S i Id "o LY
Himiapi [} i ~aida g

B ™ o b, | 'lI-II:I EEE

o D N EER BRI

wiemamr b o s

St prelcam

i gl ol e

i slwja W
grrtla e

Co—

TEg e e e edied ) epsoree g ety psagtapg 2w el baomed
o e waag g ol (THE el mig e ad T

By B g

el eelagl g i

] BN R P

1= L]

el e

lema b amfm sy =t
b bg mpe-npia el

L a2 R d-aFEw =Tt A



UNIT X
ECOLOGY

CEhaisEi g
1 e | 5 i Ri.'m [
¥ ] N
1
i i
T hrmylvi I E J 1 '
1 i ] ] .
] 15 1
] ] | |
Chaarui I E
i i B, 1 i T I i
[ | i i
= L TRE L o T 15 ! i ;
. i (]
Ly S i § & I
1 i
i Il [E] a imd
na e




P HAYEE - N i M Rl iF TR fied ¥ H{PE
"IN FhTds ioa § 1Ml ni I PRI Thal s o B L |
J 5 s T 11 LR |98 s W T VEEAET N il =i '
» i - | i fiv FofmiE=m § F
1 u buid frad Iz i lim b= |
W 1 5 . PR 1. L3 BT = g
i I TETE | BT ey O OR PV r el Tl | :
NN ipilers lgrrkilg d ® o Bl il pubibasiyg B E
f g | =ik sohirad [IE S ] g PR il BT UL L e FTWEEY
Bl dere J-§ = R ij= SR & -
iF bl i irmg g K
[ ra—— {m 1 LT lemirath
-'.:: __"' i AT NE = =y T iR .-l T & LT3 Tig
i Il L= [l cpsmyiin I 4 Fiia | [ !
ST ST TRy ot s T R g R S BT 1
AL B i FIEl = bai & N il | B gk




CHAFTER 13 e

ORGANISMS AND POPULATIONS

ns lseg =T o Feorornd Ul ¥l e e el o rme e
CESEeE e TR TP T udeTE R U ooy

T i N e iy 5 i i 1 Bl g

-||-|----'II Tl T it A0 TiiEaFE Pi=

Al ] crpeie e el ieian. crnmenair ey sl
b= i it Fiooee M by s B T gl
rismoai e we fan sal Yt Hiisia oF ek i =
Ao | i b, Gy ool [l 2] T il ] -|_1l|_:--'. vl Tl g
ai s Sraleds. = ey bl - Tow kaa e Bl o™
[ '-.".; =i U D) i i I-|-'. o STt |:|
nEl e redoro beisms e ey whe i S Salyy
P bl ol et JE 0T (X the ol A
e pEr e reEnpa. e nae TRl B
] | Mg ¥ S (i HE T E B el Thed Vel i 1
cae i Ue el afamsan Gw Ha FILPL] AT F
CLy b S R T TR -t S s fT[F oo i HE
i ey SR ane. W TR cR e LWL
SEAENT BOR TN w omolei s Wi O Eade] PEea W
1L Pl i s A, IO e b e 2 10y fered

P Yy e T P e B e et iy bl
arw-a Bar o TRED et Laer fam pasm™ Wl
= el Maded 5 iy N Al N RELH

el iF ™ 0 IRsT e df 0 e



e b e o

mipTy g U TR T Y TR EEE aal e s

T B drreh e W B eE e o S ot

i il e sl Niw | P ol o A0 F . | i Fiei=ii B
Ermilegt = Fawi-ally srfeeiie =80 oot breels el ERfieeas

e e TR e P L LR E NI e e | ey = e

Tek jEEa r'-|-|‘.||| F=rileal ! 1T el a0 e ||||||||-|"|-|

d R ] Tk BHDE e e EEEE

Camd B o Mow =iy el iy otwebod e (i Yekge <l Erslog &6 T
e o M pra g e fmem  [lrmordi aimrieeea wag .|Ia|'| il |= |rie
TR TREILE TN M reEs S e ol meeed i Ear abe ismemiidinn. e
e N e TR L L ey N R T T [ Y e —
e By ol Bl AR od B el s oyl bpriafgam e Bl =l

ml Boimibey el ineysrnnT. reEsliy i dahas WEsTTE Shre
=l il BTl Dnlp™ P T EF o000 bl Sy TRA S E M | Tl 8 P T  iTre Hie

i Ll =Rl b sers Nl Fiabd mped 8L 5 Wi Ve |l gkt

P s - Jms TR e M pETEE ERL TIPS LN nii

]

—

ki i R i s [T
m F &

WTE P el e

i [ ERE e O . e
-—PPH

Pigaan i | Taams dAawhom o il ogpad g @ msr rsaggrin: apF | .

agrmai o s F 5 Eprrnn erie ilrimem e es g roremrn e o &
FuS Ry il hahgr s G Er SN miEn ww Farmnewismns (90

||||-||'| i P TESE S S IFIPSTER S T R SRS R R P T D T
o pwbiediin nin ] (sadmly baiidlale - med Dk ol B | g bsiid lommji oty imifi
t e markel l-gliafee | aseism e e pmn brevee e, fegif=i) P’ @l Prsmee
jemrriak e pese i swiceyn. DNl oey vl sk coyes, Bealat (el e s
an] ey eyl RS B oILEnr & e e mE e S L
Vil Fl @l Bl 18 UYL T A ST of W=




F‘.-ll.l.-|.| f ot P ' . e

1 B JIL L
i 1 i
1 F i LT ] ! 1 1 ' imnikle
I ilda i i i i lia
1 i i E S ] I
e (L 15T I | LR
e S S i adul i Fd i Bl W= chowd § L
juuy flis L5 = Tl = iig T i
TN LI TR BEiil I " ii #ii i = = ¥l

R TN L TR T

II'-FFI Imad iin alaid ] 1 [ ] My i
s S F o Oy e 1k JILT
i Diaamia ol i b= 1 1 g e
i ] | 1 ire i L i i
i i 1 b 1 1
i i P QL | 1 1 fiey 1
] 1 le—mlar 1




of Pl ¥

lulicrr m 5 ualEn TR LN PREwP |'|'| SLONT L l*_"- ]
AT LA BT B TR ETT WA P T T e U e
E FU I sl PR aagn L1 hf hied el dl S inETy Sl S
IJ'.il.l r‘"‘ d@d T “l-l:'l"f*.'."ll Ll § o . | F|l||'|.' SN T T |
e = & made 2 e of mrrges o0 Elor ace walbml s e el
CRE gy oty L e ey e e Al g L e e B e e (rm b
Uigaisrs ar el fdree'!eed]l O el ol drrnel Uietanie of
Errn . speeans delemece Bl g e T gecprwpibers LA dniuf e
e i SR v D o e R AT R, AT T (W
;-J-J-.
|k Ferwrs PP i3 S5 e T o R i L <10y 1 U i 80 il

.||.|IJ|-|r_* pﬁ-r..f ':I.J'u: 'le'-"l FLLLT T '-.|I-|Fl"l s T #ed Swrii

o N TR _|-ill_|.l|.|-|.:--|I "l.r wll ol Hgten f dwibgr F ormE pjesra s
fa .q'h.rr.'
Wy e e e e e G T f i laf e el n el g
Uk v 8 Ofgeiisitu b ol il S BETH DPghiodted] R b miil L
rur e ol ey i P Fisial Wl T e & H ol e W
w1 b el s Mk A e biF L0 U O Tt peorhlel Ut
Al eyt Bl et g L G A e A e e e, O e Dl T Ll
Thesd thel imparaistes dng 8 corabie labas ) Ffwess dlinfakd] e Pew
L P I THE R SR L H I PR P L B N VAT A e b
faltvriianga il coygo e T P S wURr fTETR G NG TLER T1E R
N L LTS TRFE FRET - [P R J TN B S T E S Y ] T
F i vl ) glladud ey D6 W Dy o ) e s BT 2 000 [l R B
= H e T RN NT SN S e S LY T R
f oy eeorPamied| bl iy oo fesfirdsl] oon neafioe roasps
itrnciuikrrn Dbl S ol bl v armriials ceorwd Deee lar g on o e b
A Traw e a bwrmp o of B S e P sy gy
L Tl [ b et i B e g il S Tl @ YR P
oy e whern runS T e T L T O EOTERT, e T
(uat BiT ‘stahariiacil v e=pesrlanos of Lghl Er ey e mn.
el larty darrpin. By cpeiams o el i b ERw M areld ol S
frmmy kn B e S i et oyl b sl Sl By e
BT gl ® cmIL s fmzane ey o erlacli) oveer satmail hip Lail
mesmral irmes. Blio o leche s a L cipeseshred o o g oo e
FlaNCji-Eile i bk OF OOEeg O Sk F etiised b roe LR s
wirfe P 00 MRl W s e (Ber®a el adnd mfiek Bl Sila bair mn il
AT il heell oo St ielaal &4 raibe B Gy Wty Exddling
PR R ol e ] Sl L ol il T e 0l YT O 0] VO o) e
B bl et l "Faat B Wi b e WeE i 2 e Emirw BE
botn, Thet e |00y iy uisdin s ssimpusgied L pegeraly
= W Ty PR T ST S WETRTE o g " P DTS R e~ F TR P T
il ST AR R W Y e MTahd BRJLE P AaT T The p e
{iial Pyl AR e e aei Ly Ry i Ty TIT e of
G ool i fareetad Yromant agedeeis: wfue ot &l ‘e coEmr

Ergemarrs | o T oA e U e iTalslde Er e ot by



AN LAY A EE PR

& el P ol U meap Arasij U Mol el and s g
B rrumie e el ooech G Ll B R e 0 B desmr neslimEd
L 1

Bl N somgy apd poopertasd oF @il 0 ASerd plea g il e
ST TR EINE U ST [ R, T WA
et s el e il dnd benp pof s Rp ey e @ O
Fiisd el =0 Ul RO die b dd Bl SOl EfAER EPF aiel
st Paat vl B W L e S e T L g b A aT T e
s Ther o clurscterah 1 sl wl'S par eroetre s @S e JE some sl
(= o SRS T et R L S - R e R R R P P H
aipeAs Ao mbwencko st rilee e of scrodd s e cionheosupgatsd
ol F o e sporins mrerorore. e enlrmod - liarsciiele s pie
rivizreorss e e o beoihn acrrede thrd san Sherw

L LY eapans s te Aamis Faies

ormng malmil Hat e shady ool s ol wwaitp R sris mop ey
Srifcriy m s W T Eindiani i B owmpars, e L arn e
| I.|J..||_-l ol g il PR |I1.' e L Wy P TS .-"rl'“"-l‘
il el Ml e o, e sk pierSapa sl B! sl o Bl i
Tl o e DV T PTG o T ) il
Thief oy Ui ociar e o ol Exi il e & U Theesd meafiesar | B e opes
mragkd b cedeed 5 ek ety pon o driermal il B Godfe
HzurEaEn i R s AL Eerbhire s s it el pEraclogios
Fufes mjEMGE TG provesd wWin e el
Fhirmorp Hel s Sl e =s13d0
TN B IDCE N e ST, T
Siladilche (0HiED I W MY D Ol
treyerstore arloermisr snummiey e -
Eoat Bl Limaly Umnn Le ocwgae s
afrea RN LS e e e drmslen” A4F ot
sl npirmens B pioe e el
rapdal rroid ol deeprie merTrog eriersadd
syl e emag gl Yepalk i
g = -Ir|.|-|-|.|-|.|:aq.| L wi igk= FE
k= T U el P W ol N o o

S g ped gl e SheEw 1rj jol D e e =
I bt i P e b i 0wl g 19 [y sbaiaalis o o smiee] &%, 0
Lo O [Tan Sy 1] =T 0P, S0 0 o o ala el Vo

B e F ottt o Preeibg? B e A0 M

Vol e bt S W TP, B0 O L ar @l W mlag d1ut Al ek e s
PR LS A @ TELrat A e Lanp s e healer o waoer Zhisk ie 1,
e e e WAl B we e Ul e O He i
pd el By |m) Pieie Ho? o el p LR e lieia o af commri e 10d
TGl PRt AR T SPulea] PEILE JETE G ATWIT L]
gl el e b e shaFe T [ d) ) BLOK & Teria jreafsiiEe
il |30




L

i

of Pl ¥

Mapolals. WLiF el U s G Pl L e St e LY
pirrelgivs [ rmreiinw s belorros el alood oarseor e i aneos
s LRI RN =l T P I M [TRRTTIRT, . PR, B Lo FLE T
Ml S50 oS madisrals @f8 @ WY W ERsat wldlias afia
AT T Taly Wpere S I L4lalils o o ERjRilalice
Uwrtaregila'an siel seraeptilatrm:; Emdurbons - Ded il
e flin | ) den - i o e e rrwrais e Lrgibieeiae mr e a bkt
WOV A w0 A RO YRR TR wT T AT T T

i . S i o o The D S i e

D1 e Ty el il _-I"| T & fijania "I.".'I11—"l 'H-|-|'.-|'l-
e e e S U o st e T imeae e " el s
B FERE L e sk e i BT 0 BT
Wi o TN oo SO LA 0l e i g e il
M emi Em psviporshi s g iarer b wbsr Sy ppatas tiifh 2
et =dird -I:'1i—-||| ] l"lli--. iy N |-|l|'| 'J—l.._rra'--— I
ey sty B bripeee e ur padh e Dl 0 o dlad®
. b el memrcsan winch xdbees B e s e e iy
wiifeeMdE Mailia 00 L {08 F Rl 30 ol hes il
S UL T A TS S BTl SR
CiyPerm il ey e b sy @ F SIS jo appilt ol o] @ anild
eaaty i Plaur s S N TR e Syt AT L ST e
Dl B0y MAsgS s Talls o Lad @ . BALS "l SIS IS WTTES TS LT e
iEnds EidEls thr oo eresiiiei i The SGAIp Tl
ciap e w1 T T R Y GRS The e
arininli wad f Lt s air gugiy —adamme s Crrmirtm g U beiel S
H @ fi i Al ST TR e e T R T, e [T sl
it il LTI b ] R S e L (A e gty sl
he oo el 00w el B e rrex B ki Teedr R | Fere foorsy
=i L Fealtl aBrmT o 4 raEig e e EOH Y e
sl muge “hermmbtwes L paboprioee prrtornaoos W ool
AAFTSEE B r STl oF S s B HES et Ao L
|-u|-|'.rp.||. wnie Thik id ra|'a 1 T Hhim Pl alipl sk GlE
iermgr anlhrarrmng tants e Le or ke’ gaa o o e e rd
puil S or gien e e shied shieresl s e o lal@ =i ¢ e = el i
F L roism . e bmak ke bradr becad werp Bl wlben Fioesi i@
Drifinfle. §hi= 0V B e ol oS 1 O e 06 T 0O e b DO
s ® lireaghi et bemers Tlun o B e i e wEr =7 =l
srunay s oy Bairl @ e regedie Digpg e wirs oFf
i LFin. e o0ty ol & Dem el e of' st el &« el i i
ATV e LA i OSSR (e e . e ke
E I R L N e L e SR 1S R g R R PR
R W e vl rds Le v damrgd Uity

S L FRT T R P, SRR T Py o S = I 5 LSS e ]
B Uit demetem, heerimiann ey besoiien aBarret i




IR R A EE TERR R e

b WHgeafe. T Uiy AL JIESE G RT WTILRLE Ronh Ui
wrepaiad isbilal e o hoa b b s el ceiters wrbae o e sl
] o B L S el lY. s AT ledy e Biw o afes
vy trien De2al b Sheiikd B Ul chis%sn oF senere My
didrieadn julish ol o ¥ ) B u I R Ea L el e
(MpTaZa%hs T ATEE O{Cais IMiai o9 A er LhF [aTi-
B0 Maf il Farl Bfartacd o Fas i el oodani®
itnggrabery dids amamg irrn Slhewid el o'f'es erirrssls rrdl
AT i P

671 Sl |1y b T Froiof son E7H0F [lmaTa 58w Lo 0 e B
e 1 W EFE e T R R Ml b B e TTESE ) el i
STAEE He -l Tl TN el AL ) AL T R R
<horagrer plurti sl amd rrer Tihe mgrles e
EHTEN L B L ety FUITE-RLCL I SRR _cSELL RO eR ] TR Spr ct
i LT e | = o EErmelat il are r-SeDlayi | p e liel Do i e
Tk okl dad LSO et S el Rl TR0 ol U SR el Tes
reprlatmin Erireip ool Foaey ecio b Aee o ey

In aermd thergaiaun d oroe b g st g saml lie
FONEE UF SahpRg Wi unEn Thl EERsT e 3 T ER4rd gyl am
Fabsrmlod Talioy aizmf o G5 SIS O fd e = Lohiak S
fdsds &0il RaE gy w0 & B FAnT el i -l el
s e d A Al FE Gl Thude o beesgu|ie cayihoEa
TANT FO{-L T, S e DWW Al T T T e
R e L E LIre THE L [T Ay PR

i b B wbai sl e

Wlagk Siyearblang Ve Lafr il aBeatahy BALIE U TuGdlL TF
||ii' T TR P i PO P Rl -d-lH'd- ey T iTHIF Al
e T ErpEre Rl LEtLl LTl cel s s wide ol
B o Shrasata B inass ary mporone i o0 e ribeoshe FaTeiadj
Mg mapraees U e sl e ebpricas e = = un e it
mlle PRI o @ttt FUACAAS OF U L g et Bl e | e L ]
P ol T | Pl Fopalid] Ulse T Ly {1 VD wepl Ve gy CERTANy e g T
sl Moy sSspupom Bios e owar 6 o sedinansry e
wA22am garioaly Caoel i Vs Sanee o & sebral e f wkis
D romg eor r=f s Bl romn e ot G oaca bl = mmewling &E 56
Byt iy WELh B s abr Tl fu o D e (mif=Th e el et
& B [eakET D oale® Las te lEY W omesstic® (e wior s it
ITEEEre | AN o T L owild w penpes peerelory preaincis

Bl madrt (L o fdm d el DU O R BE BT Gt
leatr o a7 la wrrear s i T R DTS e b Ed gl
rmaprdda:  Dheyale lubs s specsl jfxiorm Ui prelhaeay PO
L ikl "Bt eyt Pt e T e i Lt S el !
il aras bl CPRATELT T AT AT TR AT M AT L0 ek e L
P e | Pt W Uil it Ly U (L Ui e e




of Pl ¥

L TR TRV LR TR T e e T RTT R e LR T AT E R T B
e rrrasrr mred ke (TEds 1 el U e ¢ Fosa | [0 S polee =
dflaatl Crarnntoaly B el et Ml Ll OF Do PLf i lole? giSil g &
ab U L s R reR e LT by

Tirre rgliamrs ke d ilbeplalines e by pragasie g 0w s
diw “fiEm b= respred pacaly Da tieakal eluieas e oad o
P Pl ol Saglh i ju ow s S el E il 1 i el Bl ant
kiimsanmas g Chaia I|I.|I'I.' ..II'I'||'I"II|III_| |-III.'!PIF|.'I'I.IHJ|
i o] e mcErwd [ NI Ol ol e g I-J"'-q- T
i peniraoms Tlas e beosc in S ey cieessiaete pen s ol
hlgs albfuren . e el isd o et el B oo, S i el P
‘-r'l...- ol el ey | .I-1 -;rlrl. Ny o i B sq T Bl iy
Pyl ol d Mge jroda s [y B Gl fadlte b9 gD 4 aube g
Lpurrates soel Shpxlcal grcmilam o Te iy Us catcheg L apunty
df el Ban &l By e s tredllang ram dlay afed had e
Pl illayte Fr'--||I-|_.'| LR |.|',.'I'.|-||-|-- ||||.l Ty o figptah Pl
Bl s pes ol [ Rl Bammpe i) @R jraediyl leafg F e meidh s

i et sauemsili, The nataleslic Teasbioes Soad Baess il 1Re
e iyl | Wrs (v desc | STl i o M T | @) s "L T
il 4 in - TS PBiH Spfe slvy meEdeis 8 harbs S| (Bt
Difwash e on BEX sp=ungls il el ofe LRSSl vench eiree
wITEr e bir avcwan | e Hesd ol bk Lo s

Ry 2L s @ A N R LRl T U R T e SN
Ui oo Plos il g roer g P By it Bl il Bore Bupaeyigd

L v ey L S e s AT i s AR e a® et i oba e
He rllha.ll'l.lH'lli-I_'H- e B TTEE DT (e FalT el l'IIJ.l'I = J7
(PRl T P Pl [y |-I'III fo 1Py Kini Pkl ol o el
v accerw kA ol ey fobir g peeast erojewi™ Crgamonr beey e
nel refrie ety e B Eirnates eTEr o ke
l'..l.ll'all [

i g a1l i1 Dol i ) P el O W bl Yl i T
L GRS ERCIFELNET LFLme Loart od U Smvacbmhe L LbLtT e
sl e ol dead ot e g empereat ek o theior Baritat . higd
i Ll g E j-r||'|r' L LN Ir||||-|a'|||-_ 1T s dwil B Bl a4
ek wliFF S48 B iE meh El SErS Beal WiEE eis LEER
ETRETI.A STED O il IETT SIF DL RN T 20T wiE
i ansim i FOUpEmAum Can LRy R R ol apudle e
i i Lher @il S D'l el =080 bree U e, fieapn] 1eog"

LT Fakamorrs

IR 20 Pepilatine Miivlserlies

TPt o L Lol ol B E, el e s Tl L0 | P20 [Ty
U T, i O ke T i AT LT S
By mhnsl muesudwrs, polath SN elerboiel sl T EoocSlalr 6




TR ey b ELE S TR

L] I-.IJ-Ir. LLLE '||||'|.I'r S LTTR TLRT R E S T B RN S e T P TS
g wl el vpasia ponn g el reEen edrwial rrpmmm i ma |
v wls aEtE A e ] Rl El ot HE iR e o1 i el e lles

LY B ik Tl B A el bl Jilaimy an o Ednl S ey, eademon s
Pidpwsn g 5 Bl A ™ Vom beein gm0 B 0 Glasin pHEl e wpi® i i el ™ i 8
AL o i T e ] F . S -EETTEY LT e T
FE N N ]l W SR LI i ] e e e b S .
S ¥ chormel spresEsE. o = af i el ian el Sk oriee
o R | U k= 4 widie ile iEmnv] o= I'I"."l"" |l|.. =
s Flf_ sli BTy st ) ddlifi-gy jvimmes B (B syl i
pegrdmla) griedh o gl ceodar e

A IEerElsiien Lo oerican wiinrfeses o o el oogoewren Ses
gad A naiEEbidl ey s EE Gl el TRE A paajel Bl B s
v g p iy vemps. iy g pEogrma ey S i cfe i g g e o i
=l dhmEn. rowssors Tl rorm faeees. orr merrd 1L Crrem i oeorSeen
T e F pl 9 eeae? RS- HE 08 oS-SR e ||.ll|' Fivsy | bl
wamg | ima g paemal ibges gy 01 Sy e oy = wig] flAEpgh
smrnsarinE @ e s ¢ okinl Db S s maer e e e T4
i perbirl A e | S S o 0,5 Iqll-'q Jul e |l‘ poni H W
LANVEI gy L i) o e 6 0] e B L i v o el
] IR IR li ikl s Al F=aEE I——-‘-'—II_|I'I-|
s d - U D mereiols R UET T W

v Oew AfllTnds SSiceaciier if @ msleiem o oy s B
repEc ] et iy sl e & Fipdl o w2 Ay Bl g L | T e
R R R B R A e e e R .

A gl afie @ ey ghvaiw Her enoeavipyres el s B fiel b e on o0 G e
sips. B s car Sl Eafen gm cuf ciniclosls o ¢ oiem e ol -
PR e i b Hi I.||_||||.|. Iy mimpalias g sy i pafbal =
' prraiakic Bl 14 Fof laveps poijmsieptiai il WP jETEnAe
Euwsly shrw opr fealdEiimn 4 sl el imssle o s
EigrnEl  Fls & IEJ il Ve prEmky e e g P aibid P e
wiabalisj] == o= 0 is FitElig 10 Glalem om o | BElpllg

Wi | o 7 WLl TP £t 1 11

"‘d JH-A Fepr=eririnon ol s el ba Gedaaas gyl e

e i ol | i ezl i rlbd i w A sl | F el B i T Ll mla
WToala mard o deagils .|'|-|-r||- 1w S B e B mda nE e Cirr

il s eSemr o s ETioes =ED archee mevion, S s ol o§



of Pl ¥

premlabor im U o0 a [P ] LR S b - RS T T
n e ey dhaigh in Unpopodelin . B mom e Ser ol
D i bl e o 1 (BTl o el s ol Bl bored Tt la e W accH el OF
#F oEe pelern |Ofiesplevioros o § RS PRl ol Fars
tebhinsad) Cdlel pejulalian dramly Fdrigsdied s B gime] mrd
remnraardp b e ecrel o ey ol A el nussleer 0w
FEETIRY U P Seli ST ' Dby 500 ST PG 'O B TREYY, 70 B
CEIN U sy Trverresgisn oy il w5 deberrrere B arme. @
e dim o & Pt Ladd Tl oordbs s oeegle beepe Leee o e baeeadd
@ gl o Y G alEoE e T Dl I R TR S F N | e ] v
) I [ N T -ﬁl'lF-||||"-L'|"I|'.H|"|II'ﬂ'|.l'ﬂ..'.'I R A T -
s Blrpen = Hodt sneremny 1o ae s s e et oo B
iF & A= I|k-|u-|'_'|.'-:r- 1iifE A Tl " I'I i |l = A AR S
R mf ah deddl alatdlr s sutt LS EymLAED b gl aicd
sty s iprmisiile o cwrr tmEqmnearrarg U ogedl baed @ demow
sl iy [ A LTl NN il [ i B e T A1) L
EHEE LT IS S S U G = T W U RTHE R S B STV PR
o 1w rEed b L sEwiu e prpulegn cer grers  rets e i e
iy e il O e B e O patanies (e indiriles of Ll s el
(O T a ) -s 0TS AT Ml TS [ S W WY i P I
W SR R cE e T omre S lalend ol el T ol Uil
Y Hr rrrmtang e v =@t Tl Y ovm w1 i el sl
(ol B b O8] PSP L (R W g P TR i ] B e

LA T2 Fapulaiimn Hroerth

Th #a o o [l OF AN Sl Sl o i a® o SR |l dTTFYS 0 RS
huanmpeyeiore Soee-birdices wmeerie s cdew s o refongy By sl ates
o faen pras e el el el o A F oo Thl e dhargen B
(et Baland iR L g 4 EF s Tl (e BE T = S
pacEsrn - worther d O Mg rrddcnsihy Whianer ekl b
U te lrzgmw Mo rril St UL O s gl Leta® mumey
J.-r-|||i|a: B i ] o RIE ] V-t pi Bl Caife T ey el
L i LT FE] ST sdis & 0 5 iy ARG i 19 A Pl M T1 i o TR
sy el ban sl by amileng granery oo dmirmaim
B g R R e o LN D 408V P HENE ot LE
Eopnirien e s wTd o L e fia) cmwa tr
i ackalig s e remmber 108s s 5 S i sls i rhrea @ i
raas o |
B Pl VL Bl L VT LT T G L R ek | TY L AN SR T
Sk CEx 0 Lk STls F S wlad wllariy oty T Bl fuietel
i LTI T
i Bl s - e mifsdPi o R ePeie s " g JEq7 Lalicr g
11 Ll Bt il sl e narwteery dhoitingd the o prree] ok
e o Il iy Ly




PR L EE TR e

~ g

. sL
@t
Sl """-._
1]
I—h-ﬂ'—j
£l
S O e T gttt T et iar & e e g ® L Wi 2 [ i

II..I-IL.III: E -!::

T ok e e Tine sy pepamfeew Lwd Pedrds il ey e il ool
wia TRL i o Pl fyalfClied] 10 107G Poad e Fundioes - I gan b T
e Mhisi s eariiler Sl il o U el Of Siogsnadi b i |07 + 0
iieaiiir ||l [Far=L F S BEPE iR e i pedgs
e e o drperten s B oy ol Sereiy, U sl
D N kil TR T T e DGR PR
mtomor . 2 4w Beeds] ool beif sk ommhar ek S —al
I e O gl i g TR ||'I baa Tl T AN HSE BT (R
(st Wadeds Do U Pl OF d gl o%em aim UiIE 0% aR Y
i ot prewbs ik partiern ™ N Baese e cxww i cleen oeralas
Praliise Dol Lty DDA o B0 CIODE S ST DY N A Dol 10w
FIVE IR AT T PRl - TR g R T . e,
[l o p g i e [P NS e o gl mal il T E R R RR
prowkl Perbagd e o WEm 6 B rF b $TEs nenge m leee &6
v Sl it gl
i Frponendsal gewsaliy Byasirm o B s im avalain by o
ol I T unrrpeded gireth of b 0Pl it
L A L DR TR L RS JH St R I B A
Laba Mar bl Lo el L ol B oot - Sl 0l - g8 i RS
da TLhlgy BT il - U B g S Wl L N i | il T
Dl Lo propiedalmr QT o0 G £ THESS [l (3 AT |0 P
i el S owSs I e IR fafSes =5 106 s vl it




APE "t

R R T - AR LS TR L L AP DL TR, S PV T T
i deatl e A G T B m s o dieerrae tn A chin g s
aikd |erdp pavesl L pEd o mall e
il —N,
- -.'tllI 1%
— B P
Clor d o S e feergn ol o] e Srrirain B b i marhue sl meciso
erziia 5 miprmir el femhrisr’ Scen B asmlengorre e d
Sy Pl o s P i T 1I|I1I"—II—:I [ L
Liges wm imnm ws alame Oy gl ce r vaes 2 Uee
oy maf Tanr 2F 0 O amal By T Gomad Sl B ip © 12 IE
R M im b EW bt S0P L i B e e R T
il walgl' Wea P il 1k A LIy o s Ml =
s Ll B ) frile s o dends vulies
Thal SCCWT RIS E i 0 T L F RTSILS TL
jana -2 s popalatd Fghrt [0 el el mne | shaped qares
e we [l Fom el o Eme I R e Bervebar ek b
cRouba, s ED HErre ol Bren of B
ey el sl b ot g
=N,
m ==

i, = Tegn e aom w7 S Bar-i g |

M, = P Ll o, 507 &0 WpE

= merm i S o bl fora] mirwa e
§ =il e of el paglan e 0 FLEZN)
e pErigiveng et al axds weizneril

B T s i BT L el
T T et gl T Tl T ATy ST Mt

Fymrs kA emcdianin Orn coTw & b g i aihe A P i pl TR
® vilmdic mCOildes sl R o cvirders o e sl ofckelis Thae

Bdalaaagd il ||I.-|-'i|. bk =

adpn vim el

Ly o af sl depaibe R <a il n

W p— - Wiy egle Adiblnl) =l Tod@ |5yt & Aingn

Lim i A

[0 SO Ptk ceak? huilil uy shen groeang

R i carrTas e L ED Dl

P lafy gl ¥ b sl i oo dfe o e [V B o R
Tlaimrais Sl JTPWF LI Rlaly B¢ oonpd O et progmnd b ik

s HGF TPw & Y faee . wlsl el T e iy P =li il dinig

smrwp @ T Dl Wep gra®d iy onlis @l o b Beorpdelobobagd By potidi B g

] T i DD & OO —.ll-ll:l Y M ;F_I.'- >

N Peadt @ Zquere §oond opfd & S0ams | el b i S00ked s,
iprm H g regap  peetih, F sl o P Samt glaies Sl &8 Pg e

s b e (Vo EFy] TSR] M il A gl i) Pl el drTad

B el WPl g P Ve Pai Ve B0 kP [Tyl 0y Wi o AR Ny



IE AR A EE TEE R e

i wabaded s ol i @ Fasl My ool wilh B Ergls U @
ke Aol Epane Jdnd preoeedssl e T My it pgamirn ke
P @t g Bl preeiny Bl g M B e oSeomied Rl Mg
Tl Ml T .r-r'lu'l-—"l'll'-l BAFLLG] D il g whars
frofiim] g Pigg pelohe Fomgl] ey juespedl dageifge i gl hy
PR RN T pe o e Bl speictee  [oke Hane ool o b
Fi D T O LN I P NGRS ST TR e
Fopor upbdieg oy mprede n i ol pifal oeicgar e saludf 2 el
Fegailing mimiilio- i ol ikl wee®. w B el roaschnl Sedl

= A P bk Lt aib g

bl Emgeadie gresdh. [e oogmlebrm o g sprsms nomee e b wa
ol i e e e B pierr s | g Tiea
Eaili | il ir == rhn [ E il AE ENWesET ="y s
Eontrir baae ' A0 Tilfbh o bl DeP o | G| it b i HpbOTwid The
ECTPTEAETILE OF TTLEUN roplrTEy Eavy ples rralomrd teda bl ores
o] e et s e o e LS B oo pegaslia b
. C TR W el -j'rul..-p' il 1= T '-._I'-"I'I‘-‘ = | apper
& N adael] 1§ TE | 0i 1R AT A e p Al i S e (Ul paCwAT
poa ey Lt wia ol es keed b s e s comara rpacsly B0 o
thd rjeoes m Wt Fatidtad
ST LN {MIPR P (I, o L R A R SRl LR R e B RS N S i B
-|||:_:I i L& [iln el il I.H"'-;- lme®a 0] EIRFTENE aie”
Sr—charalew el Enall o paberhids . e e fapedafen =Py
Emp i, U noeriBaing cadaef s & pll® AN o orala e odse B
sl Ui @ @ .“.lllll i Thai = B iRy i g A i et 1
WL Facrl el Heial®™ Pighiske 17 10 arsd s drdeiles] By
Yo Edrremry spua e
%0 & TH|

"]
ARFT N = F i D AR S WY
f=irirmam rabe pE el T
r--..l'_"'l iy

-||'I|-_||.||||.Tl_r|'..'! I el =l :r..l_lq"J.'lj. S et
st e g ATEEN O L'y e glate gl s
il g o i
Sl el g TP P EL L B i Skt
e sy fartha s [ADuarra e Fam el stk wreah gt

|.|'-- el ol [

P30 Life klntory Varlaalom

Frpedalimip =a i U ngEy s s arie e e e naded
Chinm ai Blirms s el maliesl an e Ea el b el el Therires i
S il ol e e '.__‘|||'| Pl g, O e el " W TS L T

‘t{_...




A

ERL Eoot peuabe e ) TR R Py LR SRR AL E B T
il Fate sbExen il benbee| wely cBes beed ma i e
Suizi-a UnbE Aiwhite e TeSlh ofl Eenrsals TOfw BFEiliie a loiss
TR T ] SE IR (AR AR W) Wes TR,
pirnSuer F il oressbes O La Ve -] AR nira lElle. med el
mic i oidearstle b nasssioey Bl ' Dcheafal s anghfa s Taat jile
o bl o i e uni® el nn meEliie e e Srraes
i uraecd (o Ul o Ry il bt | OwRgd W o Dnpl (e el g |
U D W AL b oy il g R S - p e T -
Fiad e ol 1T BT, TR B, 0 Fiea " TR Ty AL d = TR

LA 1.4 Py mzem intess o

a sy N | il 0 ] vl il o Dol D P g el LY 1 i ] T g
rrigls iR T JhET S el Bt h SeM G dE T A 0P T i e
rnsErabi. P ey pouars, U g el st g upE mare
cperwim whent e oeed B aplacd ppecesr mkcrkoabrs el ome
L | miin® mar Wb e, e B T e O D D OO L e G
vig e i el @l P e m g sl fe ool s B @leeor R el Ren
L=y ol Lo i SRl Sk T i PaCea g SOl gt I L
TTabel il GL Y aiiad s Tlall O RI0T Prad T LIRS G B A e e
P il ealditoE D ugiagert @ wRIEILL ERITL kI OATN 4 UEgha

rrene®] S h semmal comrrestarl. ey ofter et biafagrs
mErt BT A s eSOy ek e

It praliis [dey 6e? oxa oiie B el ffer o lion O pegpadd Lk of
e R e Theer e ie lepeiies! Fraes g o9 sumiir e
Bk Ll ? B AT bR L), u il CF Tl sk e T TCED Ashigloibg s
gdn B Seredine mEre il T agn N detrooendd el Y Ercenlf s
rierdacieny, B i ek o4 Gl U prociilss sl e O mkerperiil
interartray Melied ]

Talde 13,1 @ Trpidatam binemetioes

s . T - B P ol [ imi Lo
j ! [
d-wdfil -
- = S
- - By i S
i T
Svemia g

Paniulich gapm s iw i@l oo ot Lnhd e i o] 10 ke £ Ot il i
e AN SIS PR e T TR I P e b APl iree W g L
sy e rer Sl pak el sy poelebw srace riie S el e pteewrliee




IR A EE TER R e

# Ul ln e el O Yisicaus o f UGl LIS [IIVF  dmapEs 1R
It o virms e grce F o b FreS o] "o ci by 1 retieed
et m] sar tameml e odier ey skl 60 aerosssliaam o

e

Tl Tealias [daE .|—-i i Ll wnpEpecy s oiEEr e

iy i Pomdalar. pal puliassinlivinmoen ssborio sliaie 5 ciri-as
e In T e T I-'HJ-II_.' 1-|--H||.i-|. =T .rﬂ: =

ri

Proagarian Eion Lesdd Baige Do sl B Pl fiid ke
I e T T P RS e o § T S N TT TR, = B E i T
jilarrd .-'Illql.llub ll;l||-||.Ill i ol B Ry W g
W Tiaghid T Wi b e Ll S 47 WO T TLM i W e
Firmeloye ool prerp mle preSaday © s le e ol e it
e Wl e e L T, et a .I_ |I-Illllh-lll | T
i praieiy Ahlagh anm=l seng plaeis s oodfegonae |
sl il b ar Fefiua#r o (hEF 24 Hi o0 ekl il okl
S el O T T LT T
Fie ecied o fhina 50 "aorsSiot s Eremely resoer oo Hog e

vrly. iSRG jdET el i e A itEY By (S
FOP R TR TR L] T P pralabra ey G aes sl
FEupyr werd Pl porpeiiriion EmEEDE pinf] e wuie iFiein
dimErLdy W ML AT JRT#e 4 JSormInumt o g
P el i ol ST TR LTEE TR R 0T L Ty SRt
T o T piries ol L] Ciewrn il Bl e B o' prevlliiomry Tl
USN P il o ot I i T g o e e LR ezt BT
pipdard Bareve B pprencbin cagi by i mriaers ol Leefuiden Wl
ol bk hafeat [ LR P L D TTLLL WL S I T T
B ) gfed & o a Tl e o s T L i 05 P ki ek N e P
il etk udn B coamdry sl snirfomihods &fog-ind
I A Lt balall Pie® bl T 8 L b O Uhod oo e O Ut Pl W
= malir pevf prpinataT (reHaioEF a0 BAUE R It pairyg
ety CWERT R @1 A SRt D PR g thys iTsaT

HFL R A B R S ee's T3 E F LRSI

rprersiony o e Sewreos Peosic Coe ol Soe e ploarl dh Forrfe g
a dbert el pedeln LD e il e el wten ol Wi Bailisl
RS TR T A o] steriE TS e e U ) e
FoFErns ok s Tewite o in" BWlich & Wl [l seisie ] e
S JIEFIR 1 E LR A

E i jamBabnr o on il sl A0 Wt s o . ey timn Lo

=S N e rtsr d B il BN AL Uie e = ] s e
= R L TP PR A B e L BLFE T A LT e S
i @i fitelekil Pod e foarin »"sU e el il OF Brivaey 0
o Thr rgsel bl preerldieen Cewrr apesien Al e s ainl il
TR LT ART el ] | el g B o g e g orte i ST
oy e prepfiilly’ 2amar S o rorern izl Lbrsbvere vl LY 15
prESirs e ol on Svmeer] y e Bbag iy Salao b v s [avaayT

u -
S




of Pl ¥

Pird wosum o & Ll ipmeas] el ik ]y R
nfareyhep. th DubsiSiy soparr s Uit doriness| Sty o
cabp e g Or ERchig b & PESTTOL - e
FIE i SerTawins o e £y s el 5 s o Lol
f5 wirrthy drr okmwn W L g il s Bl o (L sl
l||.| LI R | i |.II|.|'|'.| il T I_'l.l.ir'l'.l.ll."l -|'.l:'|- EE R
Flaf s el amndlby GBS Wi Mide, LT SIAETT Py S M T AT
iy My Shaiwi=e Fuos ol o efime by Exmmelje of
au s rrhgh d ant Sanacal it gt levlaieer 1
Salad (L % fet Cilw® IR Foic] gl e Pl 8
N L |JJ|||'|'I i R EDT L e AT AR T s e Tl T
sl Errre Bok sk 1 ok @A, ooulel berSeg v cigeetion
horupl 1 rvprchn Lo oy wmn RUT A Tl i A o v L
] Sl ey i L LR il Thee Siand plrabees
St e felny B il ) Tl T T T T, o B i T
R Ry Snla WP () Ui el & B RN TETE A
iifetdriry Bt e et I plarky ol 6 TITERT Lk ol
Sty s, b, N Bk fnEs mie | il SEE Rl
T 0 o S e IR s i T A i
Came gt icdam W@ Do pjle S SLTU G L M E B TS
PAFTITa] ) LR rAe M LG G R ks S EETIRL @S] 11y S ) e S
rif=irli® i 1 o el s e e reiirieys Eoos Seresd ey
bedieawm] [Sal inpeTEaih Raifs wlem rE sl el om e
I'.'.-Ii-'r B b naper v ELIreEj Heal e _I||'-|I_‘ E=if Yhin i d Bpl
S R AR FEEIP LA Sl JG SRt Akl alis IO
= L i sdedeilse N sErbiice. b ol alidl e SieaSs
el el nates g @alieackn! kdewer sr=els B
e il Sl e Esapleiilten 6l The e Reas=Tp
Pl C 0 Sai 0T D | n A T OO e S0 13 Ondisll; o
iy e ® or=rE ity e eecbng sl ool S sje e pagic
b radomd e & e wherirng sl efclzery oo of e
HUugF e dicn i Febiniiehd 00T shed e | adr fF LG teRt
ETSETE, 0T el e Y Sl e b (R R s T T
S o ree T net SEmLareeE e rd de 7 e s o
oF LG CTRE AT |6 e e e L e v o asolloy armoas
¥ o oirle Lo i vaih W deczifai el G bbb Pody siliind o 0
atiwt wfi] Tt leridreis o 4 DERgla” 0 WL wfarh 8 =AR T HF
CHE S RLUIRE B B R TS Lo BT T SR L PR b AT
le rdjew @l sl PN N el b Crre e o el
e R e FE R RS A H L R s i e S W IECFRR
ot arelis | o (e i Ll o pdnE s e
AhEIn e e e lapagia Tl laranssoa 1wl o«
TS Lo P B e i W0 LT il B VP el (] a PRty TR
“oter b’ Site ey el oy of Uan male . deeifiay ewlessy By
b i bl b o gl 2 codieee Sl 5 e s e 0 ]




IR A EE TER R e

Pij

LM LS S J'.f-a'-a s A LR ) e e L s
il g g i s e leegrs S U presenioe ey @ cinpgyetl ey
rrpendy stk ¢ Bl 10 eebiil? S S Tabiiial felin
STl ATl it o W i, S B o PRl T W R L
B L R L IR e R HLI TR B RaT N N
o a ol Jiiep] e S dal i ey ager s radd e
B biagiss e o esd aee phdl dnifiadi s ije mrals
b v (ot epmiiacbon s oo I el Sertreers and
P L o o 5= IF 0 TR Al F oD ST T I T Tk
TN
|'|.|..l B ol wa Lk il ;'.rl. jie JLldlEs ||| LR THI L
suldind pwewi cunprbe BT M Liror imruree i Lame] —-pas
R @l T age® =TT alslow e sl T Sl
runteady This resf b s of eeecsmy e -Sendieg? Tan p
Al et EOEE M ek O 0D e Dl @
T R T e TR T e Pl e e T ST § o e TLN
TIFTERC R O O A L O O B TR M) L e
Skl apfvir: Dbl ecdneisan o slbee mpetedualns Tt
SRS e i fa R e STE O T S L e
i e parfaiEsiyg o bem ey sicshelr B T GeirE
FEKIONE AN]SR ] eSO (EORed . BT o Lk R
TEesrd tidran B0 bl 3 SR AR Ay e Rlavrrtiags
slomame S [res UnEeir oelle W e S WA L Pl T
aemy lrmm wrie alibe L awarl eompeeidiers gl gy e i
ks wmnra ATeref 4 W e B g a4 e
H“ﬂﬂ - Eig l'l" ha III- I-I—'.I v o L'Il' P kg
or Crifmg wms mmals 0 W oeT aepEiaeg e pecd s ddd
B 1 o0 (IRiTF LRV GMae TTER fRFME W il
mrtrhrems  Slnfrrorsoie s Sl SUrredd LS e Fee® - gy By
= |.--.|'-i I||| F] HII‘F a0 R S s T e ST D T
bral mallhe palsalertand b =-amdee ! w @ e e scoles
Sriid mcfurumu B oreeileg o pereg B ey e
Falpedi Nas Ve relilee B lliafd ats M doE P | el leidalier
Smrr. i oS b ety el Use e hoelt soeesss. An
ar e Wil Mew® 5 aTEr. faods e oW sjeipd
LR N EN D S i Tl ) R R LT L CH RN [T T
B Sk i g off s e len o Ve s i Y Ui Dedi e [ g W
PRt AR teghi PR e cape Py T | W iR
afetiten g frm. e, e S e o el s o o e e
mfan i £ alfE PGBV ST [FUAT RS T e TN 4 T s
b e D B o] WP Dl S i P el o i 1R e
Sl o Wil S DO L i CPr  The il Pl Pl psile (s &
AL PSS TP O PR LR ] PL AL T b B D

u -
S




3

of Pl ¥

firiss Yhe Bt il Ly el il e T PPl e el
= Tl R A T ol A Eowmibe 04 [ipesetion ornaty Ty
aals el e hoe® ooy vt s B 0 prinde e By allingd @
el p wode [— pr. Mleee Uar 1 oDeor parmnpd Lovil b
iFLr Ao Bpa ol Bal foead lfad] P 8 Shaeh Lldsy ol BT
B el erht beadld Fo IR el piiarky O el dedidile Sl Pt
ot el d

P aipars gl ma OF, Ll S ST i P I._||_ I
ard mdml mol vamsid a0 Tlermed Parmalie) enanopdss f Wik grieij
U Eemrm S el BE T b My name Lk age
-|—.I-I'I-I||||r i ||p. bl i ||-i| b il 2y # el T :"Illl--"

= il E T vl oorvrigg iy il feiaita bl j b oo - | mi P et
frdd v Law e ol ol B disrie e ris eid il s
sk 50 Elinf Shacl Ol JdlleTerdd IS S DOt on BN
el Y o gt i il D o Ol RO I el b
AN gl SRTESMt AT

hcrmbioes ardiprdide o are ol Ut bem aeiae L bl
BT & St o e o Y g, pe] SRRl cREla WE |
i i Floars JE el p ok 3 meam = Bl Teemoer oF Thmn
Ay ge-caluiirm Tew rradcge <t ansirng sabome,
= vl e |l el -y b m iyl B rralirtie poimisal

Theeead puerimioermin bl db 6 Do mia ool emarry b Of oo 15 sboan
g fy gt Pl il Talt] QT T R 1 PR R T EE WD A
L U Py Wbk U Tty THE oo e O BRI R E. e
LE R A T R B R T e B L SR BT T BT RES -
iy mak moboy o iy rerhe o B cherees ol 1be St S Seian g e
TR Bl O] Ay “iM UG 1 Ads [T ko
TR O L e e i Do ST i T Fab e T i
gafie oy (s Sreeding el ey U miemnE it el s=els=s
ek T ped ol A ey a5 R
arruriipakl bt $05 00 e i el i e el rl'-?'-l'l'—l'l'"'
gl B iy o pesiien oy el cor ey eipeel G oechied gromeg
w2 d A T e L e T i AT
Sk A p wakr bngtd of e e dlet Ve o dge S ol e =haw
S o spred bt Thae corhieos perl el gree—g iatie =
R AT, R pos Ermrnead Lot 0 O e S
D] Ol mfE P B Pl erinE OF sOEiaes skt Oa
Pt e P R Ul HD ey U e T Al ] Y plie
By el L T R SO E e TR e P L e fy)
if o B0 L] AP @ magld b cp BT B 11 gl R4 T B st
@ A editpE el E o eEs i e N sl norbiong = oy
wip ST Bt s OBERE Wi o] e o ] i




1 i i Wb i i) e | jern wid
i ] = 1l drge g iidea n el - s
il L i 186 15 =l i N i M i
LT = T PR TR R TN T T B P ITL S DT T
. - 1= m= meres o liiamt T 1 orrEriirEeE g
S irew b i® vl jlla BamiFEl] e g = s il siv e 10 0]
lra=mrtr L TEITLL AT B E1TT1A il R |
AT = nlm e fpaegEd 1y ||"| S T & " el
il CILLI LU - AR | m= | T S-SR RT AT RIS bR B i [FF
vk T e r Pl g g, ¢ e Tl
e =il = e e R T TR g -
i Baan ¢ e b o A e el TR T b 1
r iy P =ty LN PSR Ty PR e fijoriding 118
- FEET il i i s ju b jd g | bm i -
B ] 1 0] are 'k i = =i f— pe i i
il ilel ¥ 1) i 1 i n i
= freyw s Le | Tl g TLTR DT ]
n malry | 1l 5 lparkdf Wi 1=t il
B LHET.E Eill [JF ot TRy L il 111 & ¥
1 - 1 irm fiem i1 1 i i
1 s i 1 | § imn =il
L ] 11 fand w10 i " N [ mEg
i i = U i Hisld & O B
E | i & Fummrr | TUE-TF g =11 B =an
j i ] ] A e Fia ey T g i o] e e 5 LY ol ad mm i) s
M i et 1 ik B § i - - i lE=%1g
TISL STIR T T T shi jold g sems] e wiglph: Ha T S



% A5 1Y i B = § 1
|| F e | il _l-_- i &
1 Tw ik bl g I
wlg M| o = i
i - i e M
| THLE | i disi F ] i
il -~ ar H=i = i 1.
= gt el
e bl jou BN P 1 S | il
1 - g ol i s
las T3 it s - T N 2
= 1258 1 il
jpre = i i LT
Wiom Eis peire s -t wepm ==
3 iw
= - =i ii
Ers i LT L T & -
oL | 1 s o s B e st wf i =rim
I i EFLE P e i |
UMM EY
e . ! i ' 1
(s = 3
1" i 1
E Bl Pt | il | i i
i i i
IR T e . T =
] : 1 LI |
L i i | [His
fviram icgpdalo
s ma T - . ;
! i
1 i -
TITET O S ' i I
1 gl mibm i i
u i Ia [}
1 1 FRIC & I i o 5 T
o] i [ 1
il i Eurbmei il i
i & i




R RET R R TER e

Lite il Tl prmgeroie = el o @ ge - Eds awl
[ S e A R ] ey e ﬂ-u---] ﬁar]l._l:n R T
ri Flats ol s olwrbed & peliras 5 ARG, @il e
gy

Rod sl slisow o sy o A F aguladrn i guns Al
rmfarisl] s i asim it e i hl-'|.' simd; rpa= I'm -F'— =
Ll ey bl (Recact el o) o f L ey
apy Sy pees

P TR S TR P LT N T P R 1 = S TS S T R I T
b .fl. rhaaadew gl -.-l:rl.'rl s e ekl kel Ve
gt s desilly LIF-.-I.h.l_d i leii. FEoswuiiiil el i
pefesacmir gl s @ o] jedigre Yume Bguein arEa
il g O il DRl Sy e cETTUE IS NE =) Ui
prrm et TlE ofrmm e F et el R e 1S o F oessaam
ol e Gdeithid ol O & e T G

S e e ki ol e sy L @ el b e e
el el dMale o Fdas =R '--I.I;'!- 1 "l Rl

I et tdwsm b oo s laradsl oo owbhes
i = rymemn el Eelafes el jaissliEs boe el s sd De

i wolleil wesindelbe P ewpelid e siel e o1 e

nreri=csl mersElae s @& honsl oilsr el essds ad
s sl hsld u bmvmiti el m @ - [ ETER N ]
e T ET Theh varkoy een g e i eel R erE
|-.lnl|| imif i emsten Gy sin s |kt bddtrna (isskEr cam
Fvalm=l s |'|'|||'!'-'I. il el Llemic sl dabssae pgiasd
fumb =y b rees vl Eury B odopwee sk st fie e e receagerkiie
aleguiss e ooy i e (B Jogesotys Didbime, Frocsplsl Eos
[ F |--.1||J.lh.-..--l.-l st ek e wla
ledram ek il feehs Sodd B Fe S Ly o Ir
IR CT i RETE I D S iaTT T

EXERCISES
1 L .1_I.|.l i ADowmdc O @ oD Ml
e i ivw l2F 5 _.i.--.'-. a fjruk wited adiiebpbs Wl the &4 T
Wi b eyt Wiy o oy el
P leips praacie 2 nfeirs A s e
E BN i'-l-.’--lp..-_-l. o ..|'I|llII-|.__l.||' PR T *
=8 BUEEE et e e Labo sl o ol Ve 1 aws e
L i
ciid Hlom aitijhodim Bapi projricale s il '-llrlhldullr-ulll
B g e e g iy mog |-||||L- Liiphios im wim: i b b i ol
G maraiem o ol e e D] ol les Eruiislas
lsre u |I.|Iu | dedmre s RaraTEs = ;'|| iy sgam ! hmtr={s




IR T

1 R o Fatad flaeaf G ey '.'--I-I-"-"Idl-_:"l'l'll'-'-

Limcros ijdn piss sciani borsss e arcdaef ol vba ey s

: Ll'-r..lll' -.!.--III-I:IFI'I.IJ'.' WAl =etre] v sl od
s ey, wl e ¥
i LRy | Bi bt i i (R WAL

ju! P i@l magl femrl il p
L N R N e SN
I - B g LT
H IFI-I"."J"- HEE = |'_||| olia] wiinc il
] .'|.|_|I— g bR e B |
iy i Lisar g Likaiod ok ke nl
1] it = Lt oo
NS S Tl R i = "'-I—'-;' il jor I wrmamnagds
i Lae® Ulpw vy sbicts sorvlceopspriad et
L .'J-I_l.l-_|_|*.a
d o omeEClemib b i
| de wiileml me -
LB FEERE ! e lin: myem
8 Dl preedole s sl s ciilb
It Domiiyen & nSir—mcg Sare 1 gnm S7EF R BRSSP T
T S P
i Tam % nisg

| L L

o | e
HII'-I-II.'-lI L -.|--.'-. fi

L4 ol e Baly R LT L - e b w il o ra gl TR P ma LR
groeih s

1 mdad Uim o e i l.1J_|. e o e

SRR I EERERL - o

B Dl Liee i il chia o dir il A m]

R PR PR =R T & ST s 5 S
[ ESE L b o caibEr il n?

i law gy s gtz 1 Vo el i i I afaiiddtiii mesl o8 —al




CHAPTER 14

ECOSYSTEM
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