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Background Information

Commelinaceae, commonly known as the dayflowers or spiderworts, is
a diverse family of plants with 41 genera and approximately 650
species. Commelinaceae are found worldwide, in a great variety of
habitats, but especially in the tropics (Figure 1). The largest genus in
the family is Commelina, which has approximately 170 species (Faden,
1998). Commelina species possess several characteristics that make
o ol et them easily recognizable. Most have leaves that unroll like a scroll.

= They also have modified leaves called spathes that enclose the
inflorescences, or flower clusters, and the fruits (see Figure 2-4).
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Figure 1. The global distribution of Commelinaceae
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Purpose

This project addresses one main question: how do leaves and
spathes differ anatomically in the genus Commelina? To answer this
guestion anatomical characteristics of the leaves and spathes in
seven species of Commelina were studied. Although both are
green, leaves and spathes have different functions: leaves make
food for the plant and spathes provide protection for the flower
buds and developing fruits. We predict that since spathes have a
different function from leaves, they will have significantly different
anatomical characteristics. Since spathes provide important
characters for recognizing and distinguishing different species of
Commelina, we hypothesize that new traits will be found that may
be taxonomically useful.
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Figure 3

Figure 3 & 4. Spathe of Commelina
zambesica. Figure 3 shows a complete
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Anatomical characters (continued)

Types of hairs present
Hairs are thought to protect the leaves and spathes in
Commelina. Following is a list of the hair types found:

Glandular microhairs — These are 3-celled with a rounded
terminal cell and may slightly look deflated.

Figure 8. Commelina eckloniana leaf.
Glandular microhair and hook-hairs.

Uniseriate hairs — these are 2- to several-celled hairs and
have a pointed terminal cell.

Hook-hairs — These are 2- to several-celled and have a
terminal cell in the shape of a hook.

Prickle hairs — These are short, 2-celled and have a pointed
terminal cell.
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Papillae — These are terminally rounded and are just 1-
celled.

Figure 9. Commelina polhillii spathe.

Marginal uniseriate hairs. A new hair type — It is most commonly 2-celled

(sometimes 3-celled) and has a terminal cell that is
rounded.

Figure 10. Commelina eckloniana Figure 11. Commelina eckloniana Figure 12. Commelina arenicola
ssp. thikaensis leaf. Marginal ssp. thikaensis leaf. Marginal spathe. New hair type (arrow).
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Anatomical characters studied

In analyzing the anatomical characteristics the main resource used was Tomlinson (1966). Following are a few of
the anatomical characters analyzed in this study:

Margins

There are three types of margins: rounded, tapered, and intermediate (Figures 5-7). All three margin images are of
spathes.

Table 2. Anatomical Characteristics of Seven Species of Commelina. X equals presence of a character;

-« gquals absence of a character; 1 equals confined to central lamina; 2 equals throughout the lamina

Commehino | Hook  Palisade Uniseriate Prickle
Margin form Hypodermis
Species Hairs layer hairs Hair
Leaf rounded X 1
arenicola
spathe rounded
Leaf intermediate X X 1 X
eckionianao ssp.
echinosperma Spathe tapered X X
eckloniana ssp. Leaf rounded X X 1 X
thikaensis Spathe tapered X
foliacea ssp. Leaf intermediate X 1 X
amplexicaulis Spathe intermediate X 1 X X
5 Leaf rounded X X 1 X X
kurzi
Spathe tapered X 1 X
poce Leaf rounded X 2 X
polhilli
Spathe rounded X 1
Leaf rounded X 2 — LGS
reptans
Spathe rounded 2 - - X
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Figure 7. Commelina foliacea
ssp. amplexicaulis.

Figure 6. Commelina eckloniana
ssp. thikaensis.

Figure 5. Commelina reptans.

Results and Discussion

Some of the data collected on the different anatomical characters of the leaves and spathes of seven
species of Commelina can be found in Table 2. From the data collected it can be seen that there is a
strong correlation between the presence (or absence) of hook-hairs on the leaves and spathes of the
same species. The palisade layer and the hypodermis are present in the leaves, but are not always
present in the spathes. The leaf possesses a more defined palisade layer than the spathe, in which the
palisade may be lacking altogether, and from this observation we may conclude the leaf is more
efficient in photosynthesis than the spathe. Prickle hairs and papillae were found only on leaf margins,
except in C. foliacea ssp. amplexicaulis where they were also found on the spathe margins. From this
study we conclude that leaves and spathes are similar in some anatomical features, but the spathes
lack some characters that the leaves possess. In all the species studied the spathes differed from the
leaves in their anatomy. Too few species were studied to conclude whether leaf and spathe anatomy
can useful taxonomically.

Future directions

From this study it is evident that future research should incorporate more species. This will add much
more data to the study and perhaps, from those results, some generalizations can be made to further
identify and classify Commelina. Since the collections used in this study reflect a wide range of
differing habitats, a question should be added about how the different habitats relate to the great
diversity observed in the anatomy of the leaves and spathes. Evolutionary relationships can be
explored through this project. Since some spathes possess a palisade layer and others do not, how did
this occurrence result through evolution? Did the palisade layer on the adaxial surface of the leaves
not develop in some spathes, because the surface inside the closed spathe may lack sufficient light? If
a leaf possesses multiple palisade layers, does that determine whether or not a spathe has a palisade
layer? From generalizations that can be made by compiling a large sampling of Commelina species,
many of the questions above can be resolved along with other questions that have yet to be asked.
Hopefully through extensive study Commelina species can be more easily identified and their
relationships and evolution better understood.
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