
Plant Cells

Plants- Aristotle  divided all living organisms between plants and animals. Living things that do not 

move are defined as plants and include familiar organisms such as trees, herbs, bushes, grasses, vines, 
ferns, mosses, and green algae. About 350,000 species of plants, defined as seed plants, bryophytes, 
ferns and fern allies, are estimated to exist currently. 

Despite the diversity, all plants carry out fundamentally similar processes and are based on
the same architectural plan.

Summary of the major design elements of plant:
1) Green plants are the ultimate solar energy collectors. They harvest the energy of sunlight 
by converting them to chemical energy
2) Plants are non motile. As a substitute of motility they have evolved the capacity to grow
towards essential resources
3) Terrestrial plants have architectural structure which support their growth towards sunlight
against the pull of gravity
4) They lose water continuously by evaporation and have evolved mechanism to avoid 
desiccation
5) Land plants have mechanisms to move water and minerals from soil to site of 
photosynthesis and growth, as well as mechanisms for moving the products from 
photosynthesis to non photosynthetic organ and tissues
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Despite the diversity, all seed plants have the same basic body plan:
a) leaf- primary photosynthetic organ
b) stem- support the growth
c) root- anchorage and absorption of water and mineral

Seed plants are divided in two categories:

Gymnosperm: naked seeds; they are less advanced;  700 species belong to this group
conifers is the largest group

Angiosperm: vessel seeds; advanced type of seed; 250,000 species belong to this group
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Three major tissue systems make up the plant body

Dermal tissues: epidermal cells, guard cells, root hair cells. 

Ground tissues: Making up the bulk of the plant are cells termed the ground 
tissue. There are three types of ground tissue: parenchyma, collenchyma, and 
sclerenchyma. In stem, pith and cortex  make up the ground tissue. In root 
endodermis and in leaf mesophyll cells serve as ground tissues

Vascular tissues: The vascular tissue is composed of two major conducting 
systems: the xylem and the phloem. The xylem transports water and mineral 
ions from the root to the rest of the plant. The phloem distributes the products 
of photosynthesis and a variety of other solutes throughout the plant



Cell- originated from a Latin word cella, meaning store room or chamber. It was first used 

by Robert Hooke in 1665. 

Anatomy of the Animal Cell



A cell wall is a fairly rigid layer surrounding a cell, located external to the cell membrane, which 
provides the cell with structural support, protection, and acts as a filtering mechanism. 

In contrast to animal cells, where embryonic cells can migrate from one place to other, in plant cells 
no such migration occur. This is due to the presence of a middle lamella, which cements each walled 
cell and its neighbor. 

Hence, plant development, unlike animal development , depends solely on patterns of cell division 
and cell elongation

Primary cell walls are mainly constructed from a carbohydrate 
polymer, cellulose. They are typically thin and  are characteristic
of young growing cells

Secondary cell walls are thicker and stronger than primary walls and
are deposited when most cell enlargement has ended. The toughness
and rigidity of secondary wall is due to lignin
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Composition of plant cell





Plasma membrane
Plasma membrane or plasmalemmaallows
the cells to take up and retain certain subs-
tanceswhile excluding others

This selective transport system is carried
out by the proteins that are embedded in
the  plasma membrane

According to the fluid-mosaic model,
all biological membranes are composed of
a double layer of either phospholipid, or
in the case of chloroplasts, glycosyl
glycerides, in which proteins are 
embedded



Chemical structures and space-filling models of typical phospholipids



Proteins

3 main types of protein are associated with lipid bilayer:

a)  Integral membrane proteins:  they are embedded in lipid bilayer. They span the enitre
width of the phospholipidlayer.  So one part of the protein interacts with the outside 
of the cell, another part interacts with the hydrophobic core of the membrane, and a 
third part interacts with the interior of the cell, cytosol. example: Ion channel 
proteins, receptor proteins, transport proteins

b) Peripheral proteins: They are bound to membrane surface by noncovalentbonds, 
such as ionic bonds, or hydrogen bonds, and can be dissociated from the membrane 
by high-salt solutions. Example: microtubules and actin microfilaments

c) Anchored proteins: They are bound to the membrane surface via lipid molecules, to 
which they are covalently attached.  Example: G proteins, GPI anchored proteins





Different types of anchored 
membrane proteins that are 
attached to the membrane
via fatty acids, prenylgroups or
phosphatidylinositol



Nucleus

The nucleus is the organelle that contains the genetic information that primarily regulates
metabolism, growth and differentiation of cell.

Collectively, these genes and their intervening sequences  are referred to as nuclear genome



The nucleus is the site of storage and replication of the chromosomes, composed of DNA and its 
associated proteins. Collectively, this DNA-protein complex is known as chromatin.

The linear length of all the DNA within any plant genome is usually millions of time greater than the 
diameter of the nucleus where it found. To solve the problem, the DNA packaging system has been 
evolved.

Nuclei also contain a densely granular region, called the nucleolus, the site for ribosome synthesis

Ribosomesare the site of protein synthesis



Packaging of DNA in chromosome


