Plant Responses to Stimuli

Development in the Meristem

· new growth is restricted to small regions of unspecialized cells called meristems

· the meristem creates unspecialized cells that must differentiate

· scientists us meristematic tissue for cutting and cloning plants in the lab

Apical Meristem

· found at the tip of the shoot – terminal bud and at the tip of the root just behind the root cap, all plants

Lateral Meristem

· increase root and stem diameter – ex. the vascular cambium in trees

Marginal Meristem

· increases the width of maturing leaves (length of leaf is determined by apical meristem

· cells found on the outer edge of growing leaves, such as maple

Intercalary Meristem

· responsible for the ability some of monocot stems, such as bamboo, to increase in length

Basal Meristem

· found at the base of some monocot leaves which allows the leaf to grow from the base, such as grass

Internal Regulation of Plant Growth and Development

· plants grow their best which lining in optimal conditions: adequate moisture, warmth, light and nutrients

· most of the plants growth is determined, like yours, through hormones

Hormonal Control of Plant Growth

· there are promoter hormones which cause growth and inhibitor hormones which prohibit growth

· hormones are divided in to classes, many types of chemicals that do the same thing

Growth Promoters
Class
Produced
Effects


Auxins
apical meristem of shoots
cell elongation, suppress lateral growth, suppress leaf drop until fall and then promote it


Gibberellins
apical meristem of shoots
cell enlargement, promote uptake of starch, stimulate vascular cambium, increase fruit size


Cytokinins
apical meristem of roots
promote cell division, delay aging, reverse the suppressing effects of auxin

Growth Inhibitors
Abscisic Acid
mature green leaves, fruits, root cap
closure of stomata, inhibit seed germination, block growth promoting hormones, promote abscission of leaves and fruits


Ethylene
in most tissues as a response to stress
stimulate fruit to ripen, stimulate aging, triggers its own production through positive feedback

Commercial Use of Growth Regulators

· growers use synthetically produce plant hormones to grow plants they way they want them to

· ex. using gibberellin like growth promoters to grow bigger fruit or ethylene to ripe fruit picked early like California grown tomatoes we eat in the winter

Plant Tropisms

· a tropism is directional growth due to unequal stimulation for the external environment

· cells on one side of a plant will elongate faster that the other side thus causing the appeared movement

· can be positive or negative depending if the plants grows toward or away form the stimulus

Phototropism

· plant growth in response to light

· affects stems and roots

Gravitropism

· plant growth in response to gravity

· stems grow away from gravity and roots grow towards

Thigmotropism

· plant growth in response to touch

· vines and beans will grow towards an object touching them and curl around it

Nastic Responses in Plants

· nastic movements are plant movements in response to a stimulus and are non directional

· ex. Mimosa and Venus Fly Trap

· movement is not cell growth but a rapid change in turgor pressure in the cells that causes some cells to go limp

