
Introduction of vegetal physiology

Introduction:A reminder of the basics



I.  Plant organisation:





Mains divisions



Vascular plants







II. Organisation of Plant cells























there are three phases of growth: 
Ø meristematic, 
Ø elongation 
Ø  maturation

The plant life cycle consists of four stages: 
Ø seed 
Ø sprout
Ø  small plant
Ø adult plant

In biology, growth can be classified into two main types:
Ø Determinate Growth: In determinate growth, an organism grows 

only until it reaches a certain size. Most animals and some plants 
exhibit this type of growth. ...

Ø Indeterminate Growth: In indeterminate growth, an organism 
continues to grow throughout its life.

Ø Plant growth could be defined as the increasing of plant volume 
and/or mass with or without formation of new structures such as 
organs, tissues, cells or cell organelles. Growth is usually associated 
with development (cell and tissue specialization) and reproduction 
(production of new individuals).



Ø Plant life cycle describes the various stages of plant life. The main 
stages in the life cycle of a plant are seed germination, seedling 
formation, growth, development and differentiation

Ø Plant growth and development relies on water for transpiration, 
photosynthesis, and respiration.

Stage 3: Stem Elongation Or Rosette Growth And Shoot Development.
theare  two types of growth in plants:
Ø The increase in length of the stem and the root is referred to 

as primary growth, and is the result of cell division in the stem apical 
meristem. Secondary growth is characterized by an increase in 
thickness or girth of the plant, and is caused by cell division in the 
lateral meristem.

the different plant growth forms:
Ø We defined nine plant growth forms based on woodiness (woody or 

non-woody), shoot structure (self-supporting or not self-supporting), 
and root traits (rooted in soil, not rooted in soil, parasitic or 
aquatic): Epiphyte, Liana, Vine, Herb, Shrub, Tree, Parasite, or 
Aquatic.





























Phytohormones and their roles







§1:







Dormancy







           Photoperiodism and vernalization§2:



















The photoperiod mechanism 

• Phytochrome exists in two versions which are 
inter-convertible

• PR that absorbs red light
• PFR that absorbs far red light
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Development of flower§3: fructification



Pollination
Pollination is the act of transferring pollen grains from the male anther of 
a flower to the female stigma.











Development of pollen tube





Seed Growth

In angiosperms, the process of 
seed development begins with 
double fertilization and involves 
the fusion of the egg and sperm 
nuclei into a zygote. The second 
part of this process is the fusion 
of the polar nuclei with a second 
sperm cell nucleus, thus forming 
a primary endosperm.



growth of fruits



Types of fruits



  Types of Fruits
1. Simple
2. Aggregate
3. Composite
These fruits develop from the monocarpellary ovary or multicarpellary 
syncarpous ovary. Only one fruit is formed by the gynoecium. Simple fruits are 
of two types:
• Fleshy Fruits: In fleshy fruits, the fruit wall is differentiated into epicarp, 

mesocarp, and endocarp. These fruits develop from superior or inferior 
syncarpous gynoecium.

• Dry Fruits: The pericarp of simple dry fruits is usually quite dry and hard. It 
is not differentiated into the three layers of epicarp, mesocarp and 
endocarp. In some dry fruits, this pericarp is broken down and the seeds 
are scattered or dispersed. These fruits are dehiscent fruits.

• In some fruits, the pericarp is further arranged into one or more seeded 
segments. Such fruits are schizocarpic fruits. In some fruits, the pericarp is 
not observed to be dehisced even after maturing/ripening. Such fruits are 
indehiscent Fruits.



Part 2: Nutrition
§1: water nutrition

Ø Water is an essential nutrient for plants and comprises up to 95% of a plant's tissue. 
Ø It is required for a seed to sprout, and as the plant grows, water carries nutrients 

throughout the plant. 
Ø Water is responsible for several important functions within plant tissues.

Ø Plants are about 80-95% water and need water for multiple reasons as they grow 
including for photosynthesis, for cooling, and to transport minerals and nutrients 
from the soil and into the plant.

Ø Water is the transport medium for nutrients absorbed by plant roots and transported 
throughout the plant tissues (transpiration). Water evaporation (transpiration) from 
the plant leaves helps cool the plant,

Ø The structure of plant roots, stems, and leaves facilitates the transport of water, 
nutrients, and products of photosynthesis throughout the plant.

Ø  The phloem is the tissue primarily responsible for movement of nutrients and 
photosynthetic produces, and xylem is the tissue primarily responsible for 
movement of water.



These properties include: 
Ø high boiling 
Ø melting points 
Ø high specific heat 
Ø high surface tension
Ø the ability to dissolve many substances 
These properties allow water to regulate temperature, transport nutrients, 
and provide a suitable environment for biological processes to occur
The characteristics of water can be classified into three broad categories:
ü Physical Characteristics: temperature, color, odor, turbidity and solids.
ü Chemical Characteristics: pH, conductivity, salinity, hardness, 
ü Biological Characteristics: counts of specific organisms and groups of 

organisms. ...

5 properties of water

movement of water in plants
Transpiration is the loss of water from a plant in the form of water vapor
Water is absorbed by roots from the soil and transported as a liquid to the 
leaves via xylem. In the leaves, small pores allow water to escape as a 
vapor and CO2 to enter the leaf for photosynthesis.







Transpiration





§2: mineral nutrition





Mineral deficiency and excess



§3: carbon nutrition





pigments of photosynthetisis





photosynthetisis







 Dark reactions



§4: Nitrogen nutrition







Nitrogen-bearing minerals are fairly uncommon and include nitratine 
(sodium nitrate: NaNo3), nitrammite (ammonium nitrate: NH4No3), 
nitrobarite (barium nitrate: BrNo3), nitrocalcite: Ca3N2 and 
nitromagnesite: Mg3N2. 

Nitrogen mineral types







Symbiotic nitrogen fixing bacteria usually fix nitrogen in a symbiotic 
association with the host plant like Rhizobium in the root nodules of 
leguminous plants. Non-symbiotic or free living nitrogen fixing bacteria 
fix nitrogen without the host living freely and convert atmospheric 
nitrogen to nitrites and nitrates.

Legumes are able to form a symbiotic relationship with nitrogen-fixing 
soil bacteria called rhizobia. The result of this symbiosis is to form 
nodules on the plant root, within which the bacteria can convert 
atmospheric nitrogen into ammonia that can be used by the plant.

Symbiotic bacteria include Rhizobium, Bradyrhizobium, Sinorhizobium, 
Mesorhizobium, and Azorhizobium

Symbiotic nitrogen fixation is part of a mutualistic relationship in which 
plants provide a niche and fixed carbon to bacteria in exchange for fixed 
nitrogen.

Symbiotic nitrogen fixation 

















Assimilation of nitrates by plants


