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 Biology is a rapidly developing branch of science. The major advances being 
made continuously affect our life on earth. Some of these important advances are 
included here. 

 The results of a recent survey on the attitudes towards existing literature avai-
lable to high school students showed that many were unhappy with the material used 
in teaching and learning. Those questioned identified a lack of the following: ac-
companying supplementary material to main text books, current information on new 
developments, clear figures and diagrams. 

 This book aims to improve the level of understanding of modern biology by 
inclusion of the following: main texts, figures and illustrations, extensive questions, 
articles and experiments. It is the intention and hope of the authors that the contents 
of this book will help to bridge the current gap in the field of biology at this level. 

 This book has been carefully reviewed and the language is considered suitable 
for students for whom English is a second language.

To  the  students

 Being curious students, you may have wondered why you resemble your pa-
rents or why you need to breathe. In this book, I try to summarize some major subjects 
of biology. These are the most promising and perhaps the most complicated subjects 
of modern biology. 

 Group work will greatly enhance your learning abilities as well as give you an 
opportunity to share your knowledge and experience with your friends. I hope that, 
being assiduous students, you will work hard throughout this academic year and do 
your best to satisfy your scientific curiosity and, of course, to pass all of your exams 
successfully.

                                                                                                                        The author
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Chapter 1

 Photosynthetic pigments

	 Pigments	are	molecules	which	can	absorb	light	with	distict	wave length	
and	other	light	reflect	or	pass	through	it.	Organisms	are	vary	according	to	type	
of	chlorophyll	they	have.	Chlorophyll	A	and	B	have	active	role	in	photosynthe-
sis.	Carotinoids	have	role	in	photosynthesis.

	 Chlorophyll	can	absorb	most	of	purple,	blue	and	red	wave	length.	Ch-
lorophyll	reflect	most	of	green	wave	length	so	it	is	in	green	colour.	Chloroplasts	
may	contain	chlorophyll	A	and	B,	carotinoids,	xantophylls	and	other	pigments.
Xantophylls	are	yellow	colored	and	insoluble	lipidios	pigments	and	appear	in	
autumn	season.	

Do you know?

Only	42	%	of	sun	light	energy	
reach	the	earth.	
And	only	1-2	%	of	this	
energy	 is	 used	in photosynthesis.	
Remain	 energy	 absorbed	 by	
atmosphere	 or	 transform	 into	
heat.

Plants,	Blue-green	algae																	Bluish	green	 										Chlorophylls

Green	bacteria,	Purple	bacteria							Green	 										Bacteriochlorophylls

Plants,	Algae,	Bacteria												Red,	Orange,	Yellow						Carotinoids

Plants,	Algae,	Bacteria												Red,	Yellow																					Xantophylls

Brown	algae,	Diatoms													Brown																													Fucoxanthin

Red	algae,	Bluish	green										Blue																																	Phycocyanin
			algae

Red	algae																																		Red																																Phycoerythrin

Fossil	bacteria																										Purple																								Bacteriorhodopsin

Organisms                               Color           Main Pigments

Organisms                             Color                       Additinal Pigments

Table 1-1 Pigments used in photosynthesis (For study)
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1-3-3 Materials used in photosynthesis

	 Photosynthesis	is	a	series	of	reaction	in	which	simple	monomers	are	
used	and	complex	polymers	are	formed.

	 Water	is	an	essantial	reactant	of	photosynthesis.	Water	is	absorbed	di-
rectly	 through	cell	wall	 in	 aquatic	plants	 and	 transported	 to	 the	 chloroplast.	
Plants	take	large	amount	of	water	from	environment	but	only	1	%	of	theis	water	
used	in	photosynthesis	and	remain	water	lost	through	stoma	by	transpiration.	
	 Terrestrial	plants	absorb	water	from	soil	by	roots	and	transport	it	to	the	
mesophyll	layer	of	leaves	where	contain	large	amount	of	chlorophyll	by	xylem	
vessels.
	 Some	photosynthetic	bacteria	don`t	use	water	as	source	of	hydrogen	
(H)	but	they	use	alcohol,	organic	acids	or	hydrogen	sulphur(H2S).	For	example	
reaction	in	green	sulphur	bacteria	as	follows:
 

2H2S	+	CO2							Light/Chlorophyll		→			2S	+	(CH2O)	+	H2O

Remember!

	 Mitochondria	 and	 chlo-
roplast	 are	 similar	 in	 structure	 of	
membranes.	They	both	have	 their	
own	genetic	material

	 Plants	absorb	carbondioxide	from	atmosphere	by	stoma	which	found	
in	leaves	and	use	it	in	photosynthesis.	When	carbondioxide	concentration	dec-
rease	in	leaves	the	absorbed	carbondioxide	diffuse	in	spaces	of	mesophyll la-
yer.	Carbodioxide	dissolve	in	water	and	pass	easily	through	the	cell	wall	and	
reach	the	chloroplast	in	cytoplasm	to	be	used	in	photosynthesis.
 

a. Water

b. Carbon dioxide (CO2)

1-3-4 Factors affecting the photosynthesis

 
	 Water	is	used	in	light	reactions	of	photosynthesis	and	NADPH	formed	
as	aresult.	NADPH	is	used	dark	reactions	of	photosynthesis	for	organic	mate-
rial	synthesis.	Hydrogen	molecules	used	in	dark	reactions	decrease	as	a	result	
of	decreasing	in	water	level.	Decreasing	in	water	level	causes	the	decreasing	of	
osmotic pressure	in	guard	cell	of	stoma		then	stoma	closes	and	gas	exchange	
decrease	therefore	transmission	of	carbondioxide	to	the	cells	decrease	and	at	
last	photosynthesis	level	decreases	too.	

Also	photosynthesis	level	decreases	when	water	level	decrease	in	leaves	they	
crisped	because	it	affects	the	structure	of	chloroplast.

1. Water
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CHAPTER 2

Respiration in plants

Respiration in animals

Respiratory System in Humin

Chapter Reviw

Cellular respiration
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