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he discharge of liquid from the margins of leaves on living

plants is known as guttation. Certain plants only exhibit £3
thisphenomena in humid seasons—Ilike the spring and the rainy [S&%
season—when transpiration is at a very low rate. Balsam, tomato, &
Luffa, Cucurbita, oat, garden, Nasturtium, Colocasia, etc. are a few
common plants that exhibit guttation. Hydathodes, which are unique,
permanent pores found on the leaf margins, are the site of guttation.
Small vascular plants like grass, wheat, strawberries, etc. go through
guttation. Nevertheless, it usually doesn’t happen in tall trees like conifers since it would take
a lot of root pressure to force the water out of the leaf margins at the top of the trees, and such
a huge amount of root pressure is not generated in tall trees.

Mechanism of Guttation

Transpiration does not take place at night since the stomata are closed at this time. Because
there is less water potential in the root hair cells and more water potential in the soil solution,
the roots continue to take water when the soil is highly moist, especially in well-watered soil.
As long as transpiration does not remove the surplus water from the plants, the root pressure
continues to increase. Little water droplets seep through the hydathodes and out of the leaf
margins as a result of this root pressure. Plant to plant differs in how much they gut. In a
single day, a single Colocasia leaf can expel between 100 and 200 milliliters of liquid water.

Components of Water Released due to Guttation

Pure water is not present in the droplets of water expelled during guttation. Both organic and
inorganic solutes are present. Solute concentrations range from 0.25 to 2.5 grams per liter.
Minerals, mostly potassium, are classified as inorganic solutes, while all soluble organic
molecules, including sugars, are classified as organic solutes. Organic solutes can be mixed
via sieve tubes that are found in vein ends. Water evaporation from guttation deposits solutes
on the leaf, perhaps forming a white crust.

Process of Guttation

Since most plants’ stomata are closed at night, transpiration typically does not occur at that
time. Because the water potential of plant roots is smaller than that of the soil solution, water
will seep into the roots when soil moisture levels are high. The plant will retain water, which
will cause a slight root pressure. Because of the base pressure, a few water droplets are
compelled to leak through special leaf tip or aspect systems, hydathodes, or water glands. The
driving factor behind this flow is not transpirational pull but rather root stress. Guttation is
most significant when transpiration is inhibited and relative humidity is high, which includes
at night.
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Types of Guttation Hydathode

Hydathodes: Specialized w

structures called hydathodes are ""\( o e e s :
present at the tips or margins of R ey e e

Laenl with guttation
droplet from hydathode

leaves, where guttation takes
place. They are made up of pores
or apertures known as water
stomata, which allow water to be
secreted. Plants with big leaves or
those that grow in damp
conditions, such grasses and other
herbaceous species, are more
likely to develop hydathodes.

Leaf Margins: Leaf margins occurring at particular structures like hydathodes, guttation
sometimes happens along the margins or edges of leaves in certain plants. In species where
water may readily escape from the leaf tissue, such as those with smooth or serrated leaf
margins, this kind of guttation is seen.

Stomata: Although stomata primary functions are transpiration and gas exchange, stomata
can occasionally aid in guttation. Water may build up in the leaf tissues and eventually be
driven out through the stomatal pores when transpiration is poor or the stomatal pores are
closed, resulting in guttation.

Lenticels: Woody plants have tiny, corky structures called lenticels on their stems and
branches. Lenticels are mostly involved in gas exchange, although they can also be involved
in the guttation process. Water may occasionally leak out of lenticels, particularly in
situations where transpiration is restricted and root pressure is strong.

Foliar Trichomes: Some plants have specialized hair-like structures called trichomes. This
effect may be caused by specific cells or organs in so-called active hydathodes, such as
glands or trichomes, releasing active water locally.

Difference Between Transpiration and Guttation

Loss of water takes place in vapour form.

As water evaporates in vapour form thus, water
doesn’t have any dissolved solids or solutes.

Here, water loss takes place due to sunlight
thus, transpiration takes place during day time
only.

This is a very fast process as with increase in
sunlight heat increases which further increases
the process of transpiration.
Transpiration takes place through the stomata.
When stomata open for gaseous exchange then
water converts to vapours and gets lost.

If excessive transpiration takes place, it results
in wilting. Wilting is a condition of non-woody
parts of a plant in which they lose their rigidity.
Transpiration takes place in mostly all higher
order terrestrial plants.

Loss of water takes place in liquid form.

As water loss takes place in liquid form,

water contains many dissolved solids and
solutes.

This occurs during early morning hours or
during night time when sunlight is not
available.

This is a very slow process because non-
availability of sunlight and also sunlight is
not required.

Guttation takes place through hydathodes.
These are modified pores present on
epidermis of leaves.

If excessive guttation takes place it results
in low transpiration and high root pressure.
This condition does not lead to wilting.
Guttation takes place in mostly herbaceous
plants.
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Impact of Guttation

It is important to maintain the current state of guttation in plants. A variety of natural and
inorganic chemicals, the most prevalent of which can be carbohydrates and potassium, can be
found in guttation fluid. A white crust develops on the leaves’ surface as they begin to dry.
.that guttation drops from maize plants grown with a herbicide could continuously contain
more than 10 mg/l of pesticide, and for imidacloprid neonicotinoids, as high as 200 mg/I.
Concentrations this high are comparable to, if not greater than, the active chemicals found in
insecticide sprays. Bees have been shown to perish in a matter of minutes after ingesting
guttation drops obtained from plants cultivated from seeds coated with neonicotinoid. The
effects of guttation, a phenomena in which water escapes, on the environment.

Conclusion

Some plants go through a physiological process called guttation, especially when the soil is
very wet and there is little transpiration. It happens when the roots experience an increase in
water pressure, which causes extra water to leak out of specialized structures called
hydathodes, which are usually located at the edges of leaves. In addition to helping to move
vital nutrients throughout the plant’s vascular system, guttation also helps the plant eliminate
extra water and minerals from its body.
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