Methods of measuring growth




| ; i hin
Height Humans. Quick to measure. Only measu.res growt
one dimension.

Small plants. Easy to measure. \ B
Difficult to determine the

top of a plant.
Length Bodies of animals. Quick to measure. Only measures growth in
one dimension.

Doesn’t harm the organism.

Parts of animals, e.g. | Easy to measure. ‘

legs, wings, tails. ; ' Only measures the growth
Doesn’t harm the organism. of part of an organism.

Stems. ‘

Leaves.

Wet mass Most animals. Quick to measure. | Measurements may

| be inconsistent due to

| changes in water content of
' the bodies of organisms.

Small plants. : ' Easy to measure.

i Doesn’t harm animals.
| Plant growth is disturbed

when plants are uprooted
and the roots cleaned.

Gives a more accurate
measure of overall growth
than height or length.
Dry mass Germinating seeds Gives the most accurate Time consuming;

and seedlings. measure of growth because | organisms have to be dried
it measures cellular and at 100 °C to constant mass.
extracellular material
without water. Organisms are killed.

Small plants.

' Small animals, e.g.

| invertebrates.

Large numbers of
TR - 2 - WA organisms are required.
Number of Small plants. Relatively quick. Only measures on

|
eaves of growth.

€ aspect

i ) Easy to count.




Surface area of
leaves

Number of organisms

Plants

Population

Gives a more
accurate measure of
overall growth than
leaf length.

Relafively quick

Time consuming;
leaves have to be
outlined on squared
paper and then
squares counted.

Can be difficult for
animal populations
since animals move.
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Figure 13.1 A sigmoid growth curve




Ols the process by which the embryonic plant in a seed
grows into a seedling.

seed coat

plumule
hypocotyl-radicle axis

hilum

micropyle
cotyledon




OWater to activate the enzymes so that chemical reactions
Ccan OCCuUr.

O Oxygen for aerobic respiration to produce energy.

O A suitable temperature, usually between 5C and 40C to
activate enzymes.




O Amino acids, used to make new cells in the tips of the
radicle and plumule so that growth ca n occur.

OThe glucose is used in respiration to produce energy for
the radicle and plumule to grow and to make the
cellulose cell walls of new cells.

Cellular Respiration

O Fatty acids and glycerol are used in respiration.
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Figure 13.4 Stages in the germination of a pigeon pea
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Dry mass decreases as stored food
IS being used in respiration

First foliage leaves develop

Dry mass increases as the first foliage
leaves are photosynthesising and making food
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Figure 13.5 Growth curve of a germinating seed




O Plant cells have semi-rigid cell walls that resirict their ability
to divide and grow. Consequently, plants have groups of
Immature cells which have thin walls and that retain the
ability to actively divide and grow. ( form the only acftive
growing fissue in plants).
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