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Introduction

Objective

To study the anatomical characteristics of leaf epidermal cells of
some aquatic plants found in Chiang Mai University.

To determine the epidermal density, stomatal density and stomatal index of some
aquatic plants found in Chiang Mai University.
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Data collection

Type of epidermal and number of epidermal cells
Type of trichome
With or without glands
Type of stomatal, the length of guard cells and
number of stomatal cells
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Stomatal index (%) = Stomatal density
Stomatal density + Epidermal density

 x 100
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          This study aims to study leaf epidermal tissue of 17 species of aquatic plants in Chiang Mai University, including Echinodorus cordifolius (L.) Griseb, Hydrocotyle umbellata L., Pistia stratiotes L., Colocasia esculenta (L.) Schott,
Lasia spinosa (L.) Thwaites, Canna indica L., Ipomoea aquatica Forsk., Cyperus involucratus Roxb., Hydrilla verticillata (L.f.) Royle, Thalia geniculata L., Marsilea crenata C. Presl, Nelumbo nucifera Gaertn., Nymphaea capensis Thunb,
Bacopa caroliniana (Walt.) B.L. Robins, Eichhornia crassipes (Mart.) Solms, Salvinia cucullata Roxb. ex Bory and Salvinia molesta D.S.Mitch. Five leaves per species were collected, bleached with 3% sodium hypochlorite, and stained with
0.1% Toluidine blue. Leaf epidermal tissue was studied under the compound microscope. The results showed that the epidermal cells were 5 different shapes: rectangular, graminous, irregular, isodiametric, and polygonal. Five types of
stomata, including actinocytic, anisocytic, anomocytic, diacytic, and paracytic were observed. Two types of trichomes, unicellular and multicellular were found. Also, six types of crystals were found, namely acicular, plate, prism, raphide,
rod, and rosette, respectively. The length of guard cells and stomatal index were different depending on plant species.

     Aquatic plants are commonly found in water sources or waterlogged areas. They are just as
important as terrestrial plants, offering numerous benefits. In terms of environmental benefits[1], they
help purify and improve water quality, increase oxygen levels in the water, and reduce bank erosion.
For aquatic animals, they serve as a food source and habitat. For humans[2], they are used in cooking
and as herbal remedies. Additionally, they can be used as economic resources for processing and
export. Efficient utilization of aquatic plants in these various aspects is crucial.

     Aquatic plant epidermal tissue is vital for gas exchange, water and nutrient uptake, and UV
protection. Adaptations like changes in cell shape and stomatal characteristics indicate environmental
adjustments.

Collect 5 leaf samples per plant species, from
separate individuals.

Soaked in 
3% sodium hypochlorite.
Until the leaf becomes
translucent.

Preserve plant tissue specimens by submerging
them in 70% ethanol in a tightly sealed vessel.

Cut the cleared tissue into
small pieces and stain with
0.1% toluidine blue.

Observe under a compound
microscope, examine the
abaxial (lower) and adaxial
(upper) leaf surfaces, take
photographs, and record
data.

A: Echinodorus cordifolius (L.) Griseb, B: Hydrocotyle umbellata L., C: Pistia stratiotes L., D: Colocasia esculenta (L.) Schott, E: Lasia
spinosa (L.) Thwaites, F: Canna indica L., G: Ipomoea aquatica Forsk., H: Cyperus involucratus Roxb., I: Hydrilla verticillata (L.f.)
Royle, J: Thalia geniculata L., K: Marsilea crenata C. Presl, L: Nelumbo nucifera Gaertn., M: Nymphaea capensis Thunb, N: Bacopa
caroliniana (Walt.) B.L. Robins, O: Eichhornia crassipes (Mart.) Solms, P: Salvinia cucullata Roxb. ex Bory, Q: Salvinia molesta
D.S.Mitch.
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Notes
L1-L2: Nelumbo nucifera(leaf blade)
L3-L4: Nelumbo nucifera(midrib)
M1-M2: Nymphaea capensis(leaf blade)
M3-M4: Nymphaea capensis(midrib)

Table 1: Anatomical characteristics of 17 aquatic plant species.
Stomata type; actinocytic (actino.), anisocytic (aniso.), anomocytic (anomo.), diacytic (diacy.), paracytic (paracy.) gramineous (gramine.)
stomatal arrangement; random distribution (rand. dist.), arranged parallel to leaf venation (par. vein)
epidermal cell shape; rectangular (rect.), graminous (gram.), irregular (irreg.), isodiametric (isodiam.), polygonal (polyg.)
Trichome; unicellular trichome (unicell.), multicellular trichome (multicell.)

Table 2:  Calculated values of epidermal density, stomatal density, stomatal index, and guard cell length

          The seventeen aquatic plant species found at Chiang Mai University exhibit variations in their leaf
epidermal tissue anatomy and calculated values of epidermal cell density, stomatal density, and stomatal index,
depending on the species, growth habits, and habitat location. This data serves as preliminary information,
necessitating further studies of aquatic plants in various water sources for comparative analysis and to establish a
foundational database for future research.
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