Plant Physiology

Plant physiology is a discipline of botany concerned with the
functioning of plants.
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Transpiration

the evaporation of water
from plant leaves

Phytohormones
(Plant Hormones)

+ » Auxin
» Cytokinins
» Gibberellins

Photosynthesis
6C0O2 + 6H20
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1. Photochemcial phase

(Light reaction)
2. Biosynthetic phase
(Calvin cycle)

CeH1206 + 602

Respiration
CsH1206 + 602
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1. Glycolysis :
2. Krebs cycle (TCA) cycle

6CO2 + 6H20 + ATP(Energy)

Types of transport in Cells
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I_> PASSIVE TRANSPORT (No energy needed (ATP))
Example: diffusion and osmosis

———> ACTIVE TRANSPORT (Requires cellular energy (ATP))

Plant-Water Relations

Three possible relationships
depends on the type of solution
and its concentration
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Concentration

Types of transportin Cells .

Low
Concentration

Concentration - the amount of a particular substance in a
contained area compared with the amount of the same
substance in another area

PASSIVE TRANSPORT -

« The movement of substances through a membrane| =

from a region of high to a region of low concentration -
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« Example: diffusion and osmosis

ACTIVE TRANSPORT -
« The movement of substances through a membrane

from a region of low concentration to a region of high|

concentration -
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Processes of transport in the living system

iy

1. Diffusion: the tendency of molecules to move
from an area of higher concentration to an area of

lower concentration
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2. Osmosis: movement of water through a

membrane from a region of higher to lower

concentration
)
-Solute - substance being dissolved in a liquid (e.g.
salt)
el . o
-Solvent - substance doing the dissolving (e.g.
water)
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-Permeability - the extent to which a membrane
will allow particular sized molecules to pass
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-Semi-permeable membrane (selectively
permeable)-allows some molecules to pass but not
others

> The goal of both diffusion and osmosis is to reach EQUILIBRIUM within the cell.
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direction _AY) olai¥l 845 a5 sl sladl (gl olail 8 olall AS ja e 0 5S Al 8 () 3Y) ) () sl



Active Transport

* the movement of a substance against the concentration

gradient. (uphill)

* Active transport requires cell to USE ENERGY

* Sodium pump - transports three sodium ions out of the

cell and two potassium ions into the cell
* Both are against the concentration gradient

* The energy needed to perform this activity is supplied by
ATP (adenosine tri-phosphate)

 ATPis a unit of energy made by the cell
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Whether passive or active transport is needed depends on the CONCENTRATION GRADIENT
The concentration gradient is the difference in the concentration of a substance in two
different spaces

Concentration - the amount of a particular substance in a contained area compared with

the amount of the same substance in another area

Types of transportin Cells — Plant-Water Relations
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Plant-Water Relations

SOLUTION: A liquid mixture in which the minor component
(the solute) is uniformly distributed within the major
component (the solvent).
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waler evaporales

TRANSPIRATION | l.' from Ieafsurface i

It is mainly the evaporation
of water from plant leaves

Transpiration is the process
by which water is carried
through plants from roots
to small pores on the

underside of leaves, where

water travels

it changes to vapor and is through plant

released to the

atmosphere.
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Why is water important to (plant) cells?

Water constitutes about 70% by weight of annual
plants

Water has multiple roles in plant cells

. Thermal property: a liquid!

*High heat potential: can absorb energy changes without large
temperature changes (slows heating and cooling)

. “Universal” solvent required for mineral uptake and transport

. Itis a requirement for biochemical reactions to proceed
*Most enzymes are water soluble



Photosynthesis

* Green plants takes carbon dioxide (CO,) from | Photosvnthesis ‘
the air, and water (H,0) from the soil. The y

plants combine the CO, with the H,0 to make 6CO2 + 6H20 QVA<7>
the sugar (Glucose (CcH,,0,) A
1. Photochemcial phase
* Photosynthesis is the conversion of light energy (Light reaction)
to chemical energy by chlorophyll in chloroplasts | 2. Biosynthetic phase
Calvin cycle) £4
* Overall Net equation for photosynthesis: ( ycle) >
— 6 Water + 6 Carbon dioxide gives glucose + 6 oxygen CsH1206 + 602
(when catalyzed by chlorophyll in the presence of

sunlight)

6CO, + 6H,0 = C,H,,0, + 60,



* Photosynthesis completes in two phase-

-Photochemcial phase (Light reaction)
-Biosynthetic phase (Calvin cycle)

* In the Photochemical phase (light reaction), the
water molecular breakdown into Hydrogen and
Oxygen.

* The released Hydrogen molecules helps in the
conversion Adenosine diphosphate (ADP) into
Adenosine triphosphate (ATP),

* The released Hydrogen molecules also help in the
conversion of Nicotinamide adenine dinucleotide
phosphate (NADPH) into reduced Nicotinamide
adenine dinucleotide phosphate (NADP*)

 ATP and Nicotinamide adenine dinucleotide
phosphate (NADP?)

* used in Biosynthetic phase called as Calvin cycle in
which CO, molecules convert into Glucose.

Chloroplast
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Types of photosynthesis
c C3

— The majority of plants In the case of C3 photosynthesis, the first organic product of carbon
fixation is a three-carbon compound, 3-phosphoglycerate, which is the reason these plants
are termed the C3 plants.

.+ C4
— CO, temporarily stored as 4-C organic acids resulting in more efficient C exchange rate

— Advantage in high light, high temperature, low CO,
— Many grasses and crops (e.g., corn, sorghum, millet, sugar cane)

 CAM

— Stomata open during night
— Advantage in arid climates

— Many succulents (e.g., cacti, euphorbs, bromeliades, agaves) -
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RESPIRATION

* The breakdown of food materials within the cell to release energy in the form of ATP
(Adenosine Tri Phosphate).

. CGH1206 + 602=6002 + 6H20+ATP (Energy) ) )
Respiration

CeH1206 + 602 (")

* Itinvolves Cytoplasm and Mitochondria

1. Glycolysis

2. Krebs cycle (TCA) cycle

6CO2 + 6H20 + ATP(Energy)



Glycoly5|s

Glucose enters into cytoplasm.
* Glucose passed thru series of enzymatic

reaction in which glucose convertedinto __—— _ [] \‘T\
Cytoplasm N
=

Cell membrane

pyruvic acid. A
* The process is called as Glycolysis. o e CNAD Peo%
* Glycolysis occurs in cytoplasm S NADH E

| |
oy o . =3l \L/ NADH
The citric acid cycle — also —) Pyruvate . NAD'
known as Tricarboxylic o [ i < 9 ‘e'"“-’"‘a"”\
N 2 In absence -

acid (TCA) cycle or Krebs cycle: a7 ke

. . . Mitochondria L
In this cycle, in presence of oxygen, pyruvic oo ‘H _ acme\J
2

acid resulted from the process of glycolysis

enters into mitochondria, and passed thru a ATP is used in the cell as a energy for various reactions.

cyclic enzymatic reaction, and finally gives
The ATP produced in the Mitochondria; hence, the

ATP. mitochondria is called as power house of the cell



PLANT GROWTH HORMONES

Plant hormones (also known as phytohormones) are chemicals that regulate plant growth

Hormone Where Produced or Found in Plant

Major Functions

Auxin (1AA) Embryo of seed, meristems of apical buds,
young leaves

Stimulates stem elongation (low concentration only),
root growth, cell differentiation, and branching; regulates
development of fruit; enhances apical dominance; func-
tions in phototropism and gravitropism; promotes xylem
differentiation; retards leaf abscission

Cytokinins Synthesized in roots and transported to other Affect root growth and differentiation; stimulate cell
organs division and growth; stimulate germination; delay
_
senescence
Gibberellins Meristems of apical buds and roots, young Promote seed and bud germination, stem elongation, and

leaves, embryo

leaf growth; stimulate flowering and development of fruit;
affect root growth and differentiation
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