MONOCOTS versus DICOTS
The Two Classes of Flowering Plants

Traditiondly, the flowering plants have been divided into two maor groups, or classes: the Dicots and the
Monocots.  In 1682, John Ray published his Methodus Plantarum Nova, in which Dicotyledons and
Monocotyledons were first given formd taxonomic standing. This system was popularized by the French
botanis Antoine Laurent de Jussieu in his Genera Plantarum of 1789, a work which improved upon, and
gradudly replaced, the system of plant classfication devised by Linnaeus. An aternative name that was used
for these classes was Exogens (those that grew externdly, i.e. the trunk developed rings) and Endogens
(those that grew interndly, i.e. the new vascular bundlesin amonocot stem that prevent it enlarging its trunk).

The table summarizes the mgor morphologica differences between monocots and dicots, each character is
discussed in more detail below.

Dicotyledons Meonocotyledans
EMBRYO: One cotyledon (seed leaf),
prasant; andospaim frequently
prasant in the seed

EMBRYD: Two colyledons (seed
leaves) present; Bndosperm presant
or lacking in the seed

ROOTS: The primary root & of shon
duration and i soon replaced by
adventitious toots, which form a
fibrous rool system or somelimes a
bundie of fleshy roots,

ROOTS: The primary root often per-
sistg and becomes a strong taproot
with smaller secondary roots.

GROWTH FORM: May be either

herbacecus of woody

GROWTH FORM: Mostly harbaceous:
a few are arborescent (tree-like),

POLLEN: Basically tricolpate [(having
three furrows or pores),

POLLEN: Basically monocolpate
{having one furrow or pore ),

VASCULAR SYSTEM: Usually con-
zigte of o ning of primary bundles with
& cambium, and secondary growth in
diameter of the stem; stem dif-
ferantiated into cortex and stela

VASCULAR SYSTEM: Consists of
numarous scatiered bundles. without
dafinite arrangement and in 8 ground
parenchyma. cambium only excep-
tionally present: no differentiation
inta cortical and stelar regions In
stems.

LEAVES: Usually net-veined {pinnate
or palmaie). usually broad In shape
and seldom sheathihg at the- base;
petiole (stalk) commonly developad
and often bearing stipules.

LEAVES: Usually paraifel-veined,
commonly oblong or linear in shape
and often sheathing at tha base;
patiole {stalk) seldom developed and
stipules absant.

FLOWERS: Parts are usually n fours
or fives.

FLOWERS: Pants are usually in threes
or multiples of thres.

Even after the generd acceptance of Monocots and Dicots as the primary groups of flowering plants,
botanigts did not dways agree upon the placement of families into one or the other class. There are
monocots that possess characters more typica of dicots: The Yams (Dioscoreaceae) and Smilax have
broad, reticulate-veined leaves, Potamogeton (pondweeds) is one of severd monocots to have flord parts



in multiples of four. Other plants have a mix of characters which do not occur together in most other
flowering plants. For instance, the Water-lilies (Nymphaeaceae) have reticul ate venation in their leaves, and
what may be a single cotyledon in the embryo (it is not clear whether it is a single-lobed cotyledon, or two
that have become fused). The water lilies dso have a vascular arangement in their slem Similar to that of
monocots. This "fuzziness' in the definitions of Monocotyledons and Dicotyledonsis not Smply the result of

poor botany. Rather, it isared phenomenon resulting from the shared ancestry of the two groups.

With the development of molecular techniques in this century it fas been possible to develop a more
complete evolutionary tree of plants using changes in the DNA sequence.  Some of these families are now
referred to as Palecherbs (Ancient herbs). The three groups of paeoherbs are Aristolochiales (birthwort,

Dutchman's pipe), Piperales (pepper vine, lizard's tails), and Nymphaeales (waterlilies).
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Magnolia
Lauraceae

Nymphaceae (water-lilies)

Aristolochia

Acorus

Aroids

Allium, Asparagus and Orchidaceae
Yams

Liliaceae

Pandanus (Screw-Pines)

Palms

Rushes, Grasses and Sedges
Commelina, Tradescantia

Gingers and Bananas

Buttercups, Poppies and Berberidaceae
Proteaceae, Plane Trees and Sacred Lotus
Caryophyllaceae, Docks, Plumbago
Santanales

Crassulaceae, Paeonies, Saxifragaceae

Geraniums

Euphorbia, Hypericum, Willows, Violets

Oxalis
Pea family

Roses, Elms, Nettles

Begonia, Cucumbers
—t

Birch, Beech, Walnut

Myrtaceae, Fuchsia
Cabbage family

_: Mallows
Horse Chesnut, Maples

Corus, Hydrangea

Ericaceae, Impatiens, Primula

——— Garrya

Gentiana

Mints, Buddleja, Ashtrees, Foxgloves

— Convolvulus, Solanaceae
Holly

Ivy, Carrot family, Pittosporum

[ Daisies, Campanula
b—— Honeysuckles, Viburnum, Valerian

Despite the problems in recognising basal angiosperm taxa, the standard distinctions between dicots
and monocots are ill quite useful. It must be pointed out, however, that there are many exceptions
to these characters in both groups, and that no sngle character in the ligt will infalibly identify a
flowering plant as a monocot or dicot.




