Unit 5          Topic 8   Revision notes

1.Demonstrate knowledge and understanding of the How Science Works.

2. Describe how plants detect light using photoreceptors and how they respond to environmental cues.
Phytochrome is a photoreceptor pigment found in seeds, stems and buds of plants. It is bluish-green in colour. A phytochrome molecule consists of a protein component bonded to a non-protein light absorbing pigment molecule. Phytochrome exists in two inter-convertible forms:
1.Phytochrome red(Pr / P660)
2.Phytochrome far red (pr / P730)
Phytochrome help plants to respond to photoperiod, in the following ways:
 (
Spring
             Summer           Fall            Winter          Spring
                                      Days shorten                    Days lengthen
)


1. Phytochromes affect the germination of seeds.
P fr stimulates germination. This ensures that seeds germinate only when long durations of light are available. This increases chances of survival of the seedling. Eg; only seeds just below the surface (which receive some light) will germinate, ensuring that they emerge from the soil and start to photosynthesise even before food stored in the cotyledons is used up.
· Seeds falling on forest floor, below canopy, will not germinate until a large tree falls down. The seeds on the forest floor act as a reserve and ensure that some plants survive even if there is a disastrous year in which adult plants cannot produce seeds.
 (
Stimulates germination
in light sensitive seeds
) (
Inhibits germination
in light sensitive seeds
)Phytochrome red      Red light (660nm/day light)              Phytochrome Far red
(Pr)/P660                 Far red light (730nm/darkness/night)   (Pfr)/P730                   
This mechanism is used by seeds to start germinating n the spring or summer. During summer the days are longer than in winter. More P730 accumulates in the seeds and stimulates germination. On the other hand, seeds do not germinate in winter because there would be a higher concentration of P660nin the seeds. Remember that P660 inhibits germination. If seeds begin to germinate in winter, there is little chance of the seedling surviving the harsh environmental conditions.
NOTE: the conversion into Pr is more rapid in far red light than in darkness

2. Phytochromes influence the timing of flowering.
Phytochromes provide a mechanism to detect the length of daylight or night (photoperiod). This influences the timing of flowering in some plants.
#Long day plants (LDP) : flower only in summer, when the days are longer than nights, Flowering stimulated by Pfr.
#Short day plants (SDP) : flower only in autumn, when the days are shorter than nights, Flowering stimulated by Pr. 
#Day neutral plants (DNP) : are unaffected by the length of the day .

3. Greening refers to the changes that a young seedling undergoes as soon as it emerges from the soil.
The exposure to light stimulates the production of Pfr, which promotes the formation of chlorophyll, leaf development and unrolling of primary leaves. It also inhibits the elongation of internodes.
Etiolation is the opposite of greening. It occurs when plants are kept in complete darkness. Pr is produced in darkness and brings about the elongation of Internodes and yellowing of leaves. The elongation of stem helps the plant to grow rapidly upward in search of light.
Phytochromes and gene regulation (refer to topic on gene regulation)
Phytochromes may bind to transcription factors and promote or inhibit the formation of the transcription initiation complex.
For example : Pfr activates the proteins needed for the initiation of the light-regulated genes in young seedlings. This switches on the genes for the enzymes that produce chlorophyll. This promotes greening.
Other environmental cues:
# Geotropism (response to gravity)
# Thigmotropism (response to touch)
# Phototropism (response to light) 
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