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AIMS :

1. To study chemical and physical processes
associated with life as they occur in plants.

• At the small scale like molecular interactions in
photosynthesis, internal diffusion of water,
minerals and nutrients.

• At large scale like processes of development,
seasonality, dormancy etc.







HISTORY OF PLANT PHYSIOLOGY

 Sir Francis Bacon published one of the first plant
physiology experiments in 1627 in the book, Sylva
Sylvarum. (Bacon grew several terrestrial plants, including a rose, in
water and concluded that soil was only needed to keep the plant upright)

 Jan Baptist van Helmont published what is
considered the first quantitative experiment in plant
physiology in 1648. (concluded that plants get all their weight from
water, not soil)

 In 1699, John Woodward published experiments
on growth of spearmint in different sources of
water. (He found that plants grew much better in water with soil added
than in distilled water).



























RANGE PLANT GROWTH AND DEVELOPMENT 



WHAT IS PLANT ANATOMY?




WHAT IS PLANT PHYSIOLOGY?

Always keep in mind that in plant anatomy, morphology & physiology…

“Structure correlates to function”



PLANT ANATOMY:  CELLS









atoms > molecules > cells > tissues > organs > whole plant > pop.



PLANT CELL TYPES

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sclerenchyma



PLANT TISSUES TYPES




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1.  DERMAL TISSUE













2.  VASCULAR TISSUE





• Phloem – carries dissolved sugars 
from leaves to rest of the plant



XYLEM







Tracheids Vessel elements



XYLEM CELLS
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PHLOEM


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PHLOEM: TRANSPORTS SUGARS







Sieve tube member

Companion cells

Sieve plates



3.  GROUND TISSUE




Root Stem Leaf



PLANT ORGANS


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Dermal
Vascular
Ground

Dermal
Vascular
Ground

Dermal
Vascular
Ground



FUNCTIONS OF PLANT ORGANS:
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ROOTS
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ANATOMY OF A ROOT

epidermis
cortex

vascular



ROOT EPIDERMIS

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ROOT HAIRS: WATER AND MINERAL 
ABSORPTION

Root hairs
increase surface
area for better
absorption



ROOT CORTEX




ROOT CORTEX: ENDODERMIS





ROOT CORTEX: CASPARIAN STRIP
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STEMS




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STEM ANATOMY



pith

cortexepidermis

Vascular
bundles



TYPES OF STEMS

Monocot stem         Dicot stem Root



TYPES OF STEMS

 ���



TISSUES OF STEMS
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STEM VASCULAR TISSUE
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Vascular
cambium



VASCULAR CAMBIUM


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VASCULAR TISSUE: TREES



wood

phloem

xylem

bark

Vascular 
cambium



GIRDLING: CUTTING AROUND A TREE





LATERAL GROWTH






LATERAL GROWTH
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LATERAL GROWTH CONTINUED
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



Heartwood = dead, 
older xylem

Sapwood = new 
xylem still carrying 
water

Phloem – carries 
food  - old phloem 
sloughs





VASCULAR TISSUE FORMS RINGS IN TREES







HISTORY OF THE TREE: ANNUAL RINGS

1489: Tree is planted
by Native American

1492: Columbus lands in 
the Americas

1620: Pilgrims land
in Plymouth, Mass.

1776: Declaration
of US independence

1861: Start of
Civil War

1969: Man
lands on Moon

1917 & 1945: Tree
Survives two World
Wars

1971: Birth Year 
of the IDIOT
who cut down
this tree!!!

Dendrochronology : tree time-keeping



GROUND TISSUE: CORTEX & PITH






pith

cortex



LEAVES:









BLADE



LEAF ANATOMY





dermal

ground

vascular

dermal



LEAF EPIDERMIS




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LEAF EPIDERMIS



(“Panda plant”)


