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+ Plant development is the sum of growth-and differentiation.

+«» Development is all the changes“that organisms go through-germination |,
growth , maturation , flowering-and senescence.
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+» Examples of development include the transition from vegetative growth to
flowering;, and,leaf primordium to expanded leaf.

++ Development can also be at subcellular or biochemical levels (for example
when, _chloroplast is exposed to light for first time and photosynthetic

enzymes are activated).
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Growth

+“* A guantitative term related to changes in size and mass.
+“* Sometimes measured as increase in cell number of fresh-weight of packed
cells.
+* In higher plants, dry weight is a more accurate measurement of growth than
is fresh .
* most tissues are 80% water and this can fluctuate greatly.
* sometimes dry weight can be misleading:
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Quegstion:- Would dry weight or fresh weight be a better measure for

growth of 10-day old dark-growth bean or pea?
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growth is irrevesilole increase in volume or size or mass.

+¢ Growth can occur without cell division ,}s34 Sl ¢ g2 ga
* in grass coleoptiles, cell division is-completed very early but subsequent
leaf growth is due to cell enlargement
* Wheat seeds irradiated with,gamma rays to block DNA synthesis and cell
division still germinate“and grow in to small seedlings, they can survive 2-3
weeks.

+¢ Cell division can‘oeeur without growth . s« G s LA Al
* in embryos,, eell division produces more but smaller cells with no overall

increase in embryo size.
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Differentiation

+» Differentiation is a qualitative term relating to things other-than size .

+ Occurs when diving cell gives rise to daughter cells. distend for different
anatomical roles.

+» Differentiation is a tow-way street.

* most differentiated cells may be stimulated to undergo cell division and
grow as undifferentiated callus ,~eventually giving rise to new plants
(transformation).

+« Totipotent is term used to describe cells that contain a complete genetic
program, even though most information is not used at a given time.

% Most plant cells-are’ totipotent with the exception of certain highly
specialized cells~(such as cell walls, etc.) whose development has been
locked in:

* see fig.15-1and color panel.

#_ \Genetic program can be determined by position effects.
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Control of growth and development :-

+¢ Orderly growth and development is controlled by three types of signals
« Intracellular (genetic control and gene expression)
+ intercellular (hormones)

* environmental signals
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Genetic contrghs=
% Cellssdo not lose genes ,rather they are turned of during
differentiation and development .

“»Changes in gene expression is principle factor in regulating
development at intracellular level.

% Gene expression can be divided into five principle stages .
A - Gene activation

% General discussion of DNA, histones, chromatin ,etc

B — transcription
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The three difforent kinds of phytochrome responses, based on photon flux density and wavelength, are
pummarized in the table below:
reversible? Active wavelengths Protein Form

VvLFR[ NO R phyA
LFR YES R/FR phyB
Etiolated:FR, B phyA
HIR (;recned R phyB
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FIGURE 20.5 The role of the leaf in perception of the phiothperiodic stimulus in the
short-day plant Perilla. (A) Plants remain vegetative ghen the shoot apex is covered
to provide short days and the leaves are mainta{nedundér long days. (B) Plants
flower when the leaves are given short days but the gieristem is maintained under
long days. (C) Flowering will occur when on}ta single leaf is provided short days.
{Based on the work of M. Chailakhyan, Cgngdigh Journal of Botany 39:1817, 1961.

Reprinted by permission.)
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FictRE 20.6 Transmission of the floral stmulus in
g‘r.iﬁcd plants, Several plants are “approach” grafted and
the terminal plant is induced to flower. All plants will
Hower, indicating that the floral stmulus has been
transmitted from the single induced leaf through all of

the plants.
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Mechanism of flowering consist of three stages:
1- photoperiocle regulated initiation
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2- signal translocation via the pholem
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3-induction of flowering at the shoot apical meristem
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