"

RS DR, Sl "7 "R (” doe W
R ST
4,
&)

Second edition

Biological
science

’ _",.—' -
. ha e o 2

N.P.O. Green
G.W. Stout
D.J. Taylor

Editor:
R. Soper

B e

T T ——


https://v3.camscanner.com/user/download

- TN gy b < T P PR o
o 401: 5

Contents

Preface x1
Acknowledgements xiil
Chapter One Introduction to the subject 1

Chapter Two Variety of life — prokaryotes,
viruses and fungi 3
2.1 Prokaryotes compared with eukaryotes 3
Kingdom Prokaryotae 4

2.2 Bacteria 4
2.3 Viruses 13
Kingdom Fungi 17
2.4 TFungi 17
2.5 Benefits and uses of micro-organisms 24
2.6 ~Harmful organisms 30
2.7 Practical work 33
Chapter Three Variety of life — protoctists
and plants 39
Kingdom Protoctista 40
3.1 Characteristics and classification of
protoctists 40
3.2 Algae 40
3.3 Phylum Euglenoidea 49
3.4 Phylum Oomycota 49
3.5 Phyla Rhizopoda, Zoomastigina,
Apicomplexa, Ciliophora 51
Kingdom Plantae 59
3.6 Phylum Bryophyta 59
3.7 Phyla Lycopodophyta (clubmosses),
Sphenophyta (horsetails) and Filicinophyta
(ferns) 64
3.8 Seed-bearing plants 73
3.9 Comparative survey of land plants 81
Chapter Four Variety of life — animals 85
4,1 Kingdom Animalia 85
4.2 Origins and trends 85
4.3 Phylum Cnidaria (Coelenterata) 88
4.4 Phylum Platyhelminthes 92
4.5 Body cavities 98
4.6 Phylum Nematoda 100
4.7 Phylum Annelida 100
4.8  Phylum Mollusca 106
4.9  Phylum Arthropoda 106
4.10 Phylum Echinodermata 119
4.11 Phylum Chordata 119

Chapter Five Chemicals of life

5.1 Introduction to biochemistry
5.2 Carbohydrates (saccharides)
5.3 Lipids

5.4 Amino acids

5.5 Proteins

56— Nugcleic acids
57  Other biochemically important molecules

5.8 Identification of biochemicals

Chapter Six Enzymes

6.1 Catalysis and energy of activation

6.2 Enzyme cofactors

6.3 The rate of enzyme reactions

6.4 Factors affecting the rate of enzyme
reactions

6.5 Enzyme inhibition

6.6 Allosteric enzymes

6.7 Control of metabolism

6.8 Enzyme classification

6.9 Enzyme technology

Chapter Seven Cells e

7.1 Typical animal and plant cells

7.2 Structures common to animal and plant cells

7.3  Structures characteristic of plant cells

Chapter Eight Histology

8.1 Simple plant tissues — tissues consisting
of one type of cell

8.2  Plant tissues consisting of more than one
type of cell

8.3  Animal epithelial tissue

8.4 Animal connective tissue

8.5 Muscle tissue

8.6 Nervous tissue

Chapter Nine Autotrophic nutrition

9.1 Grouping of organisms according to their

principal sources of energy and carbon
9.2  Photosynthesis

9.3  The structure of the leaf

9.4 Biochemistry of photosynthesis
9.5 Factors affecting photosynthesis
9.6 Measuring rates of photosynthesis
9.7 Compensation points

125

125
130
138
143
146
154
160
160

167

167
169
172

172
176
178
179
-180
180

185

192
192
211

215

215

225
230
234
243
244

249

249
250
251
259
268
272

274

vii

CamScanner


https://v3.camscanner.com/user/download

—

9.8 B, - - v
9.9 w-cspiration and .C4 photosynthesis ! ! /5 chapter 6 =
; «wusynthetic bacteria 280 Chapter 7 463
9.10 Chem - i 4
9.11 Mi osynthesis 281 Chapter 9 4:‘
0.12 ﬁf”cr al cycles (biogeochemical cycles) 281 Chapter 10 467
! ineral nutrition of plants and animals 284 Chapter ‘1 21 %)
Chapter Ten Heterotrophic nutrition 289 gz:g::: 13 :;)?
10.1  Modes of heterotrophi iti
. phic nutrition 289 Transport
10.2 Feeding mechanisms in a range of animals 292 ~ Chapter Fourteen , & 473
10.3  Nutrition in mammals 300 Transport in P la.n s e
10.4  The alimentary canal in humans 304 (4.1 Plant water relations 4
10.5  The control of digestive secretions 318 {42 Movement of water through the flowering
10.6  The fate of absorbed food materials 319 plant p 481
10.7  Regulation of food intake in humans 319 143 Transpiration and movement of water
10.8 Variations in the mammalian alimentary through the leaf . 482
canal 320 14.4  Ascent of water in the xylem 492
23 14.5 Uptake of water by roots : 493
Chapter Eleven Energy utilisation ? 1 46 Uptake of mineral salts and their transport
11.1  Role of respiration 32: across roots ) 495
112 ATP (adenosine triphosphate) ;;5 14.7 Translocation of mineral salts through
11.3  Biological oxidation o plants ) b 497
11.4  Shuttle systems 334 14.8 Translocation of organic solutes in phloem 497
11 11 g gditochondri; nge 340 Transport in animals l 506
: GIEDUE EXENS teristics of a circulatory
11.7 Gaseous exchange in a ma{nm'al ;;69 14.9 SG:;‘:?I charae 506
11.8 Unusugl eonditions in ventliation 357 14.10 ’the development of transport systems in
11.9 Flowering plants - il 507
Chapter Twelve Organisms and their 14.11 Composition of mammalian blood 511
environment with Rosalind Taylor and - 14.12 The mammalian circulatory system 514
Stephen Tomkins 14.13 Functions of mammalian blood 526
12.1  Approaches to ecology 36630 14.14 The immune system 533
12.2  The ecosystem . . 3 .
12.3 Energy and nutrient relationships 364  Chapter Fifteen Coordination and control in =
12.4 Biogeochemical cycles — the cycling plants
of matter 377 15.1 Plant movements 543
12.5 The abiotic component of ecosystems: 15.2  Plant growth substances 544
the physical habitat factors ' 387 153 Synergism and antagonism 559
12.6 Community ecology and ecological 15.4 Phytochrome and effects of light on
: 398 g
succession plant development 562
12.7  Population ecology 404 15.5 Vernalisation and flowering 565
12.8  Agriculture and horticulture 419
[2.9 The Green Revolution 425  Chapter Sixteen Coordination and control in
2.10 Conservation 427  animals ' 567
apter Thirteen Quantitative ecology 439 16.1  The nervous system 2’67
3.1 Methods of measuring environmental 16.2  The vertebrate nervous system 576
factors 439 16.3  The phylogenetic development of the
.2 Biotic analysis 444 nervous system 587
.3 Ecological research projects and 16-‘_’ Sensory receptors 588
investigations 452 16.5  Structure and function of receptors 592
4 A synecological investigation 453 16.6  Effectors — the endocrine system 603
5 An autecological investigation 436 16.7 The study of behaviour (ethology) 613
] 8 16.8 Innate behaviour 613
d
ers and discussion for chapters 2-13 461 16.9 Learned behaviour 624
pter 2 461
gtter§ 5>  Chapter Seventeen Movement and support 627
ke 462 17.1  Skeletal systems 627

CamScanner


https://v3.camscanner.com/user/download

Teeeral i -
73 Aaatomy of
( rlte ratint
The musce weiem

e
fie weleton of 3 mammal

T TmmervEton of skeleral muscie

—4 Laesmoricn @ wlested aon-12rehrates
7 Lsesmornon o narehrates

T4 uppers m planrs

Chapter Lightesa Homensias:s

(anrml sysiems 1 neingy

(4R
ey

iy = by ey

Tempersiurs fEEaton
SonriierTuc AUmals

Pt

Tadaries e HImaLS

—_

T1e mammalian v

A

A e gy e

LSRR N Ny

A7
84
FAZ

£07

»s

EEF,

prfi f exeres e LUt
-3 7 The womficancs of SO0 206 3 e
zzularct il
~ 54 S ois§ y o g
132 Sirrigsaens SICTHOC) JrACS -
3T Nipmesacus sxcrzod A CUTCrIEHALON T
iy = " e 2oy 98} L4
33 Mnme B S G-y
11 A =ipuingEaenc =Zrew oL i sctuid HIC
i A ghyicg it
ez ST TMEIEEOns 25 . 3l
-z T TN .
” < ‘rJA-
TGTGrEFUErcn i
‘37 The mammaizd LO0E) :
35 Asri-finreric wrncne (ADE) 20C TIE
- 2 - -
- " > - - - > = - ! -:
Srmanion oF & ZmcEarmaiEl Or Zil .
e _ ol
37T  Caari of Tioed sl e =
34 Caarmi of Tiend 2 -
L = -3
Chagpter Twenty Repruducion 728
- 1 Azemal ud waal rZrLLCECN =
- - - am——— 1 “:’
< - ” -yt b &)
2 Semasl szoruducion 000 Ik
< 7 Human wxual szmriaucen 3l
0+ Picesmenc rTVEW of EXdEl
p: e L
EorIGNCLn I ETETTEHET 54
_ -
igmter Twantyane Crywia and development 771
171 Messursment of ZUWT1 771
217 Pameras of £Iwd +
<= T Caarmi of owtl wc Zevzicrment ‘
214 o Devzicpment :
17 Morphcesess i
< £ Greowtd and devsicoment i L1e Dowenng
e
siant ]
277 Meamorsiosis %%
- i i
Z3 eoZiopment Ot P2riesratss 52
- = - = e S
113 Regar and regemeniton ok
1111 Deormancy “r g
Chagter Tweaty-+w»s Contimaity of s 797
o A : pad
Z:I The cell oxde )
i : Wirowis ..rl;t’
T3 Menss el
24 The sracorz of Aroaiowomes 811
Z % Tae natars of pomes até
P s T L " -
P, ; ?‘_Y__’,’;‘ Lf T3 <

» P / - - B
S Cosnefie aonteal - o
228 The genetic somteaf of Aeralog e,

Chapter TwentyAaves Y artation and genetics

251 Mendel's work
252 The daromeosomal sasis of e Tancs
23.%  [inkags
i A4 Cmne magong
23.7  Linkage grouns and chcomosomen
256 Sex discrimunation
27 Cone meractions
22242  Yariation
7
p 4

)
Lk

Mitation

L

Lk
L
L2 5

Chapter Twentyfour Evolation - history of fife 259

Thenries of the origin of life
The natars of the sarliest orzanisms

S
.-li\\;—\

N
-

life

The thenry of ewiution

Narural selection

Modern views on evsiution

Evidencz for the thenry of vaiution
uman =olution by Stephen Tomkins

\(;‘\ .\\\:‘:
‘\“\'\C‘\il\...

 ~

(hapter Twenty-five Mechanisms of
speciation

ulation genetcs

- 1 B~
251 Pop =g - .
<z 7 Eactors croducing changss in popuiatons
752 | i
S
75 3 Selection
7€ 3§ Aruficial jelecticn
i
95 £ MNarurzl jeléecticn
J535 MNaw : _
=z £ The concept of $PECiEs
256 In 1 ;
1§ 7  Sgeciation
25
75 3 [atraspecific speciation
755 [arempeatic ytrndisaton
2359 [arerip y

2nd disenssion for chapters 14-25

ey a 4
~a2altel -
- T4
g e

-A3pte B2
Y - I&
aaprer 13

Ao
\

¥

Appencx [ Bwicgical chemistry

Aprendit I Bwiogeal techniques

Agpendix 3 Classification

-.:p:c:; 4 Nomenciature and umirs
ppencix 5 The geoiogical time scale

A5

Sammary of tae ‘taenries” of the arigin of

e
i
%,
i
%5
94

491
%91
1G4
4G,
255
I

9

O AD WO W0
l’l [
s A

L T R

B B ANES

MO WY
[ = Gy
MK )

&

W)
2

W
([
b

(%81 CamScanner


https://v3.camscanner.com/user/download

