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INTRODUCTION 
The ability to identify a plant is important for several reasons. For ecologists it is important to 
be able to describe a plant community in terms of the number of species it contains, and the 
relative abundance of these species in the community. Ecologists can use such information to 
underpin the health of an ecosystem, or to determine if communities are prone to invasion. 
The composition of the plant community can further inform us about the quality of the 
habitat: is it wet, does it have high or low nutrient load, is it heavily grazed? Plant 
identification can also important for people who raise livestock and are concerned about their 
animals eating toxic plants (think of Foxglove, or Deadly Nightshade). Alternatively, you may 
be one of the many people interested in harvesting edible plants from the wild or their garden 
and yard. Knowing what plant you are about to eat then becomes an important matter, 
perhaps one of life or death.  
 
Plant identification can be challenging and even intimidating for the inexperienced (and the 
experienced). Many people are not comfortable using a dichotomous key (a key where you 
always have two answers to a particular question). Some guidebooks anticipate on this by 
providing a key based on colours and pictures. These can be useful, but most of the time you 
are still thumbing through the guidebook looking at two picture that seem similar. This 
guidebook, will provide you with just a few morphological features of a plant that can help 
you narrow down the options or even identify the plant to genus and species. The purpose of 
this guidebook is not to give you a comprehensive guide, but to cover basic questions you 
might ask about a plant that will help identify plants with speed and accuracy. 
 
 
  

Plant identification: basics 
by Dr Bjorn Robroek, University of Southampton 
 
The identification of plant species is a challenge, but an important 
skill for ecologists. Some species – like Dandelion or Gorse – are 
easy to recognise, others are a bit more tricky: it that yellow flower 
that looks like rapeseed Wild Mustard (Sinapsis arvensis) or Bittercress 
(Barbera vulgaris). The idea to always consult a floristic guide is not 
always appealing. Recognizing a tree from a herb, and a herb from 
a grass seems easy, as is the presence of thorns. More difficult is it 
when you need to decide if you are dealing with a alternate or 
opposite arranged leafs, not to speak about the numbers of stamen. 
This (non-comprehensive) guide covers basic information about a 
plant that will assist with speedy and accurate identification. It will 
be especially helpful when used in conjunction with a field guide. SE
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PLANT SYSTEMATICS 
People have been interested in plats for a long time, as they provide food, fuels, building 
materials, and medicines.  Plant, however, are also been the subject of academic interest. 
Currently, we have described c. 300’000 individual species, and as we speak, new plant 
species are discovered. To exchange information about plants (but also animals, microbes, 
etc.) all species have received a scientific name, and have been classified into a system. 
Imagine if I would tell you that that plant you have in your hand is a ‘Madeliefje’. You would 
have no clue. If I would, however, name it ‘Daisy’ you would (most likely) know what I am 
talking about, but your Dutch student on the other side of the Channel would struggle. Bellis 
perennis is the scientist name, and you can mention it to any botanist around the world, from 
the UK to China, to Argentina. The science that deals with naming plants, and their 
systematics, is called taxonomy. The main goals of taxonomy, apart form naming species, is 
to identify relationships (phylogeny) between species.  
 
Taxonomy has its fundamental idea in describing individuals. Back in the day (well, we still do 
this), such descriptions were based on morphological (sometimes physiological) 
characteristics. Currently, our knowledge is way more advanced and plant systematics, 
taxonomy, is much more based on DNA. You can imagine that the whole systematics changed 
quite a bit as morphological systematics were not always underpinned by their molecular 
counterpart. 
 
NOMENCLATURE 
Naming a species is constrained by rules. The rules are very important for communication. 
The most important rules is that a taxon (a systematic unit: species, genus, family, etc.) can 
only have one correct name. Sometimes a taxon has two names, either due to the shuffle up 
after DNA-based re-naming, or due to historical heritage. In such case we refer to them as 
synonyms. In case of historical heritage, we most often use the oldest name: the priority-rule. 
In case of more recent re-naming, we tend to go with the name (although some older botanist 
detest and sometimes even reject such name change).  
 
As you will have learned earlier, the scientific name – or Latin name – of a species is composed 
of two parts, the binary nomenclature. The fist name, is referring to the genus, the second 
name is referring to the species. The genus-name starts with a capital, whilst the species-
name does not. Together these names make the full reference to a species, and are written 
in italic. If you would like to fully correct academically, after the full species name you would 
refer to the person who has described the species for the time, abbreviated that is. Hence, 
the beautiful ‘fly orchid’ is called Ophrys insectifera L. (O. muschifera Huds.). This all means 
that this plant is categorised ain the genus Orphys and goes with the species name insectifera. 
Linneaus first described this species, but a London based pharmacist Hudson has described 
this species as well – yet just a bit later – as Orphys muscifera. Later, botanist discovered both 
men had described the same species, independently. In such case, the priority-rule kicks in 
again, and Linnaeus gets most of the credit.  
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HIERARCHY 
Systematics consists of a hierarchical structure of taxonomic groups. In the nomenclature, 
such groups have their own specific ‘ending’. For example, the family of Orchid-like plant are 
Orchidacaea, and the violet family is referred to as Violaceae.  
A typical hierarchy in the nomenclature is: 
Kingdom Plantae 
Division Angiosperms 
Class  Rosids 
Order  Malpigiales 
Family  Violaceae 
Subfamily Violoideae 
Genus  Viola 
Species Viola banksii (Batsch) 
 
We could continue under species, by adding subspecies, race, and variety.  
 
 

 
THE WHOLE PLANT 
In a plant, roughly we can identify three main organs: the roots, the leafs, and the stem (Fig. 
1). The flower (Fig. 1) would in principle be a part of the stem where the nodes are very close 
to each other, and very short internodes. On the last node (the receptacle), specialised leaves 
are attached that make the sepals, petals, pestil and stamen (Fig. 1). For simplicity reasons, 
let us identify four parts of the plant: the roots, the leafs, the stem, the flower (Fig. 1). The 
flower is the generative part of the plant; the roots, stem, and leafs form the vegetative part 
of the plant. 
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A QUICK GUIDE TO IDENTICATION 

Figure 1 | the whole plant 
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Is the plant a monocot or a dicot?  
Flowering plants (angiosperms) are split into two types: monocots and dicots. This is one ot 
the first things you will be looking for when you start identifying plants. Monocots (mono: 
one) have a single seed leaf, called the cotyledon, that emerges from the seed, and dicots (di: 
two) have two seed leaves or cotyledons that emerge from the seed (Fig. 2a). Grasses are 
good examples of monocots while a bean or pea is a good example of a dicot. In addition to 
the number of seed leaves, leaf veins and floral parts help to separate monocots from dicots 
(Fig. 2b). Monocots have leaf veins that form a parallel pattern, for example the veins on a 
blade of grass. Dicots have leaf veins that form a net pattern. Monocots have floral parts (e.g. 
petals) in multiples of three while dicots have floral parts in multiples of four or five (Fig. 2c). 
 

 
Figure 2 | main (deterministic) characteristics of monocots and dicots 

        
 
To summarize: 
Monocots    Dicots 
1 cotyledon    2 cotelydons 
parallel venation   net patterned venation (netlike) 
floral parts in threes   floral parts in fours or fives 
(vascular bundles non-bundled) (vascular bundles arranged in ring) 
usually have a taproot  usually have fibrous root system 
 
/!\ note: I deliberately did not put roots forward as a deterministic characteristic as they 
obviously are not always visible, and you will not always be allowed to dig out the plant for 
characterisation.  
 
/!\ note:  If plants are a monocot in the grass family (Poaceae), it has additional characteristics 
useful for identification that are not covered in this reader.  
 
THE ROOTS 
Roots are important to a plant (note: not all plants have roots; think of mosses, but also some 
parasitic plant and aquatic plants) for the uptake of water and nutrients.  
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Root systems are not obvious without digging up a plant, but they can help in identification 
(Figure 3). We can identify roughly three types of root systems: 

• Taproots (Fig. 3, left). Plants with taproots have a single, dominant root that 
penetrates downward to a considerable depth from which lateral roots sprout. This 
type of root can be found mainly in dicots (see later in this guide). Taproots can 
sometimes thicken locally (Radish, Beet) or along most of the root (Carrots, Parsnip).  

• Main roots w. adventitious roots (Fig. 3, middle). The main root generally penetrates 
deep, with many densely branching roots that are similar in size with growth oriented 
both outwards and downwards.  

• Fibrous roots (Fig. 3, right). This type of root system is common in monocots (see later 
in this guide) like grasses. In this case the main root dies off relatively quickly after 
which many fibrous roots develop from the base of the stem. A good example of a plat 
you all know with this type of root is Leek.  

 
Many belowground organs that you know do not develop form the roots but from the stem 
(potato tubers, bulbs), and have leaf buds. Organs that form from roots (e.g. root nodules) do 
not have buds. Root nodules can be found in three different types: 

• Nodules containing rhizobia –bacteria that can fix nitrogen. This symbiosis between a 
plant and a bacterium is common in Fabaceae (bean family). The bacteria profit form 
getting organic carbon produced by the plant, while in return they provide the plant 
with nitrogen.  

• Nodules that are produced for asexual reproduction.  
• Nodules that are produced to store energy. 

 

Figure 3 | The root system: left, taproot; middle, fibrous root system w/ main root; right, fibrous roots system 
w/o main root 
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Easy to confuse for roots are rhizomes and stolons 
(Fig. 4). Rhizons and stolons, however, are specialised 
stems. Plants with rhizomes have elongated, 
horizontal, below ground stems that can emerge 
some distance from the mother plant, giving rise to 
new plants. Stolons are similar to rhizomes except 
that the elongated, horizontal stems are above 
ground. Stolons root at the nodes or tips and give rise 
to a new plant.  
 
 
 

THE LEAVES 
Photosynthesis (the production of organic carbons – mainly glucose – from solar energy, 
water, and oxygen) takes place in chloroplasts, which are mainly situated in the leaf (and in 
the stem). A leaf is generally attached to the stem at the height of a node (Fig. 5). A leaf is 
composed of a lamina, a petiole, and budscales. One or more of these parts can be absent. In 
monocots, the leaf also has a leaf sheet and a ligule, two parts that are very useful for 
identification (not addressed in this guide, however).  
 

 
A few leaf characteristics are useful for plant identification, amongst which leaf type, leaf 
shape, leaf arrangement, venation. 
 
LEAF TYPE 
A simple leaf is one that is undivided, meaning it has only one definite segment present 
between the stem and the end of the blade (Fig. 6). Compound leaves are divided into definite 
and distinct segments, leaflets. Compound leaves are further grouped into pinnately 
compound leaves and palmately compound leaves. Pinnately compound leaves have leaflets 
arranged on opposite sides of the leaf axis, similar to a feather. The leaflets on a palmately 
compound leaf radiate from a central point, like fingers radiating from the palm of a hand.  
 
LEAF SHAPE 
There are many terms used to describe leaf shape. Seven of these are rather common, and 
presented in this guide (Fig. 7). Elliptic leaves are broadest in the middle and narrower at 

Figure 4 | Rhizomes and stolons 

lamina
petiole

node

budscale

bud

stem

Figure 5 | A leaf, as attached to the stem Figure 6 | leaf types 
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either end. Linear leaves are long and narrow with the sides being close to parallel to each 
other. Lanceolate leaves are much longer than wide, with the widest point below the middle 
of the leaf. Spatulate leaves look kind of like a spatula, with the tip being rounded and 
gradually tapering to the base. Ovate leaves are egg-shaped while oval leaves are round to 
oval, lacking a pointed tip. Cordate leaves are heart-shaped.  
 

 
LEAF ARRANGEMENT 
An easy feature to observe on a plant is leaf arrangement. Leaf arrangement can be one of 
three types: opposite, alternate, or whorled (Fig. 8). Alternate leaf arrangement is 
characterized by a single leaf per node. Opposite arrangement is characterized by two and 

only two leaves at a node on opposing 
sides of the stem. Leaves are whorled 
when three or more leaves per node are 
arranged in a circular pattern. Always 
examine the whole stem as leaves may be 
arranged oppositely at the very top but 
alternately further down the stem. Some 
plants have their leaves at the bottom of 
the stem in the form of a rosette. The 
rosette leaves can be, but not always, be 

complemented by leaves attached higher up the stem. In the latter case, for identification we 
use the leaves attached to the stem.  
 
/!\ Note: some plants –such as Galium verum (Lady’s bedstraw), 
have bud scales that are arranged in a kind of rosette that 
remains attached to the stem . These are not real leaves, but 
fake rosettes.  
 
 
VENATION 
The venation of the leaf, i.e. the patterns of the veins in the lamina, is another easy to 
determine characteristic of a leaf. Parallel and longitudinal venation (Fig. 10) is characteristic 
for monocots (see for example the nerves in a Leek, a grass, or a Hyacint). Palmate and pinate 
ventation characterises dicots (Fig.10). If cross veins are observed, we speak of reticulate 
venation; the vein pattern in such case is net-like (Fig. 10). 

Figure 8 | leaf arrangement 

Figure 7 | leaf shapes 

Figure 9 | Rosette (left) and 
fake rosette (right) 
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OTHER LEAF CHARACTERISTICS 
The margin, or edge of the leaf, can also assist in plant identification. As with leaf shape, there 
are many ways to describe leaf margins. Only few major descriptions are provided here (Fig. 
11). Entire margins are smooth and do not have any teeth, notches, or divisions. Lobed leaves 
have indentations along the margin that cut inward toward the leaf midvein. Cranate leaves 
are wavy-toothed – dentate with rounded teeth. Spiny leaves often are tough and have sharp 
margins. Serrate, and doubly serrate leaves are saw-toothed. These leaves margins are also 
often referred to as dentate.  

 
Another leaf characteristic that can help with plant identification is whether the leaf is 
petiolate, sessile, or clasping (Fig. 12). Petiolate leaves have a stalk (petiole) that attaches 

parallel palmate reticulate longitudinal pinate 

Figure 10 | leaf venation 

Entire  Lobed  Cranate       Spiny      Serrate Doubly-serrate 

Figure 11 | Leaf margins 
 

Figure 12 | Leaf attachments 
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them to the stem. Sessile leaves do not have a petiole and are attached directly to the stem. 
Clasping leaves are sessile (i.e. do not have a petiole). 
 
THE STEM 
The plant stem carries the leaves and the flower. The stem is important in the transport of 
water and nutrients. In principle, a plants stem consists of a number of internodes (Fig. 13). 
Identification keys, however, only mention these internodes if they are clearly visible. Leaves 

are emerging from the nodes, which can be either on 
the main stem or on a side stem.  
We can identify two types of stem: 
• green and moist: characteristic for herbs and 
 grasses 
• woody and dry: characteristic for shrubs and 
 trees 
These types are very often used in identification. 
With herbs, at the end of the growing season a stem 
can become a bit woody, but will remain hollow. With 
trees and shrubs, we often refer to trunk and 
branches when we refer to the stem.  
 
Stems do not always have to grow vertical. In some 
plant species, stems can grow horizontal and cover 
the soil. A good example of this in the Bramble.  
 

Another good characteristic for plant stems is their shape, and if they are covered by hairs, 
thorns or spikes.  
 
 
THE FLOWER 
If a plant is in bloom, flower characteristics provide excellent clues to the plant’s identity. At 
the same time, flowers are extremely diverse across species and contain many small parts 
that are sometimes difficult to see with the naked eye or even a hand lens. For that reason, 
this publication covers only a few broad characteristics that can aid in narrowing the identity 
of a plant. 

internode

node

main stem

side stem

Figure 13 | The stem 

Figure 14 | Sepals and petals. Left, view from the bottom; middle, side view; right, top view 

pedicel 
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For most flowers, there is an outermost whorl of leaf-like structures called sepals that protect 
the bud (Fig. 14). Sepals are typically small and green, but may be just as colorful as the petals. 
Collectively, sepals form the calyx. The next whorl of leaf-like structures are the petals (Fig. 
14). Petals are usually colorful and attractive. Collectively, petals are called the corolla. Some 
plants do not have both petals and sepals but just one undifferentiated whorl. For these 
plants, the petal-like structures are called tepals. Where the flower is attached to the stem is 
called the pedicel.  
 
FLOWER SHAPE 
Flowers come in all sizes, colors, and shapes, but they all are made of the same structures. 
Some common shapes are depicted in Figure 15. Flower shapes are helpful in identification. 
In some flowers, the petals or sepals are joined for part (Fabacease), or completely 
(Campanulaceae). Some contain a spur (Plantaginaceae). In others, all petals and sepals are 
completely free (Brassicaceae). In some families, some petals differ in size and shape and sit 
in a head (Asteraceae). In most flowers, the bottom of the petal holds a nectary. You can often 
see a sort of venation, which are called honey guides.  
 

 
INFLORESCENCE TYPES 
Flowers more often than not occur in clusters that have a specific arrangement called the 
inflorescence. Some of the more common inflorescence types are (Fig. 16). 

• spike: the flower is attached directly to the stem; pedicels are absent.  
• raceme: pedicels attach the flowers to the stem.  
• panicles: compound or branched racemes.  

In a spike, raceme, and panicle, flowers mature from the base upwards.  
• corymb: type of inflorescence in which the pedicels are different lengths. Pedicels at 

the base are longer than those near the top, giving the inflorescence a flat to rounded 
top.  

• umbel: a flat topped or convex inflorescence with the pedicels arising from a common 
point, like an umbrella.  

• cyme: a flat or round topped inflorescence where the terminal flowers bloom first (in 
contrast to a spike, raceme, and panicle). A helicoid cyme is coiled like a scorpion’s tail 
and typical of plants in the Boraginaceae family. 

Figure 15 | Flower shapes 
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REPRODUCTIVE ORGANS 
The stamen is the male reproductive organ consisting of an anther, containing the pollen, and 
a filament. The latter is a thread-like structure that supports the anther (Fig. 17). Field guides 
and identification keys often refer to the number of stamens to help identify a plant. The pistil 
is the female reproductive organ consisting of the stigma, style, and ovary (Fig. 17). The stigma 
is the tip of the pistil and receives pollen. The style is the narrowed portion that connects the 
stigma to the ovary. Some flowers have multiple stigmas that field guides and keys will refer 
to for identification. The pedicel is the stalk that attaches the flower to the stem. The pedicel 
is to a flower what the petiole is to a leaf. 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
Flowers in the Asteraceae (or Compositae) family are unique in that they may have one or 
two different types of florets: ray and disc (Figure 18, left). For example, oxeye daisy has disc 
florets forming the center yellow portion of the flower and ray florets forming the outer white 
petal portion of the flower. The disc florets seem to have only petals, but in reality five petals 

Figure 16 | Inflorescence types 
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Figure 17 | detail of a flower. 
Right: disc floret of an Asteraceae 
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are joined; the same holds for the anthers (Fig. 17, right). Other plants in the Asteraceae 
family may have ray florets only or disc florets only (Figure 18, right). The ray florets have 
often no reproductive organs. 
 

 
 
The flowers of the grasses (Fig. 19) are tiny, inconspicuous and carried in dense inflorescences 
– a group of flowers carried on the same stalk. There are no petals or sepals in the usual sense, 
but the reproductive organs are enclosed in two green, leaf-like structures called bracts. The 
ovary contains one ovule and bears two styles with feathery stigmas. There are three 
stamens, the anthers of which, when ripe, hang outside the bracts. Grasses are not pollinated 

by insects but by the wind. When the 
stamens are mature they release 
pollen, which is carried by the wind. 
The feathery stigmas protrude outside 
the bracts and trap the wind-carried 
pollen. The pollen grains are very light 
and smooth and can be blown for long 
distances.  The cereals wheat, oats, 
barley, maize, etc. are grasses 
especially bred and cultivated by 
humans for the sake of the food stored 
in the fruits or seeds of their flowers.  
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Figure 18 | Composite flowers 


