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The ABC model has been 
gradually expanded to include 
class D- & E-function genes 
necessary for ovules & floral 
whorls. 

D-function genes: SEEDSTICK 
(STK) + SHATTERPROOF1 & 2 
(SHP1 & SHP2)

E-function genes requires at least 
one of the four SEPALLATA 
(SEP1, SEP2, SEP3 and SEP4)

















Shoot Development Genes





















Dicotyledonous plants: direct elongation 
of radicle leads to the formation of 
primary root which grows inside the soil.

It bears lateral roots of several orders that 
are referred to as secondary, tertiary, etc.



Tap Root System Fibrous Root System Adventitious Roots

Roots arise from parts of the 
plant other than the radicle

Grass, Monstera, banyan tree

In monocots primary root is 
short lived & replaced by large 
no. of roots originating from 

the base of stem (fibrous)

wheat plant

Primary roots and its 
branches

Mustard



Protects the tender apex 
of the root as it makes
its way through the soil

Cells of this region are 
very small, thin-walled, 
with dense protoplasm 

& divide repeatedly









































































Photoperiodism
Flowering is an annual rhythm controlled by exogenous (external) factors 

(many plants only flower at a particular time of the year). This response to the 

changing day-length (photo-period) is known as photoperiodism. 

Plants can respond to changing day length in three different possible ways:

Long Day Plants 
(flower spring / summer)

Short Day Plants 
(flower autumn / winter)

Day-Neutral Plants 
(flower irrespective of 

season)
Note: while many plants recognise seasonal changes by changing photoperiod (day 

length), this is not always the sole determining factor. Many plants only flower 

when they are exposed to colder winter temperatures. This process is known as 

vernalisation.



Long Day Plants flower when the photoperiod (day) exceeds a critical day length. 

Short Day Plants flower when the photoperiod is less than the critical day length. 

However, it has actually been discovered that it's the night length, not the day 

length that controls flowering. 

The period of uninterrupted darkness (critical night length) is what actually 

controls flowering. Therefore…

• Long Day Plants are actually Short Night Plants

• Short Day Plants are actually Long Night Plants



A flash of light during night may ‘trick’ a plant to respond as it were a long day.

SD plant flower = 
 night length > critical night length

LD plant + Flash = floweringSD plant + Flash = no flowering

LD plant flower = 
night length < critical night 

length



LD plant Flowering =
Night flash of 
white/red light

SD plant Flowering =
Night flash of 

far-red light

LD + FR = 
no flowering + R = 

Flowering

SD + R = 
no flowering + FR = 

Flowering
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