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The vast majority of insects, up to 95 % in fact, are linked to the 
soil during their life cycle. Some lay eggs in the soil or use it as a 
substrate for overwintering. Due to very specific features of the 
soil as a habitat, insect larvae have made numerous adaptations 
to live in this particular environment. According to their life cycle, 
insects can be classified as holometabolous, hemimetabolous 
or ametabolous, depending on whether they undergo complete, 
incomplete or no metamorphosis, respectively (see box below). 
Larvae of hemimetabolous insects do not undergo substantial 
changes in their body form; they are often called nymphs and 
look very similar to adult insects lacking well developed wings and 
the ability to reproduce. The holometabolous larvae differ greatly 
from the adult and often occupy different ecological niches. The 
change to adulthood occurs during pupation. Morphologically, 
holometabolous insects are very diverse and cover a wide range 
of trophic levels, from detritivores to herbivores and predators. 
Among different species, they may vary from less than 1 mm to 
12 cm. [70, 71]

Hemiptera larvae

Cicada nymphs (Hemiptera) may be among the most well-known, 
most likely due to their long life in the soil and huge biomass. 
They feed by sucking sap from roots and can live in the soil for up 
to 17 years. Emergence of over 300 nymphs of periodical cicadas 
per square metre represents the highest recorded biomass (up to 
4 000 kilos per hectare) for any terrestrial animal. 

Diptera larvae

Diptera larvae in general look like small worms as they are all 
legless. However, their ecological functions are very diverse. Some 
of them mine taproots (see page 43) and feed on the internal 
cortex. Others live in litter or dung, which they decompose. 

Lepidoptera larvae

Lepidoptera larvae show diverse feeding strategies. The majority 
feed on green plants. Ghost-moth larvae in Tibet dig soil and 
feed on live roots. They are often infected by a caterpillar fungus 
(Ophiocordyceps sinensis, Ascomycota) valued in herbal medicine. 
Some others live in ant colonies, and are fed mouth-to-mouth by 
ants, or feed on residuals of ant food. 

Coleoptera larvae

Coleoptera larvae are represented by hundreds of families 
with different feeding habits. Some longhorn beetle larvae 
(Cerambycidae) bore into roots or rhizomes. Click beetles and 
scarabaeid larvae chew fine roots or decaying plants. Some 
scarabaeid larvae are parasitised by Hymenoptera. Tiger beetle 
larvae (Cicindelidae) live in cylindrical burrows, and wait for their 
prey to pass by on the soil surface. 

Neuroptera larvae

Most Neuroptera larvae are predators, with elongated mandibles. 
By using the mandibles, they catch and pierce prey, and inject 
digestive juices. Ant lions (family Myrmeleontidae) create pitfall 
traps, and eat small arthropods that fall in. 

Macrofauna – Soil insect larvae

• Some parasitic species undergo hypermetamorphosis, which refers 
to a class of variants of holometabolism. In hypermetamorphosis 
some larval instars (usually the first one) are functionally and 
morphologically distinct from each other.

• In the beetle family Meloidae, the first instar is called triungulin (as 
it has three claws on each foot) and actively seeks out prey on which 
subsequent instars feed.

• Triungulin is elongated and flattened and in this form it does not feed. 
When it finds its prey it moults, transforming into a scarabaeiform or 
vermiform larva that does not hunt, but feeds.

• The word ‘metamorphosis’ derives from Greek meta (change) and 
morphe (form).

• Metamorphosis refers to a major change in form or structure, 
usually associated with the development of the wings. One of the 
most dramatic forms of metamorphosis is the change from the 
immature insect into the adult form.

• Metamorphosis is sometimes accompanied by a change of habitat 
or behaviour.

• In insects there are different types of metamorphosis. The principle 
is that metamorphosis is closely linked to wing development; 
therefore:

 - ametabolous are wingless insects (apterygota), so they do not 
develop wings (no metamorphosis);

 - hemimetabolous insects have wings that develop gradually 
(incomplete metamorphosis);

 - holometabolous insects have wings that develop during the 
pupation period (inactive) where the insect undergoes dramatic 
physiological and morphological changes to acquire the wings 
and to feed on different things (complete metamorphosis).

• In hemimetabolous insects, immature stages are called nymphs. 
Development proceeds in repeated stages of growth and moult 
(ecdysis); these stages are called instars. The juvenile forms closely 
resemble adults but are smaller and lack adult features, such 
as well developed wings and genitals. The differences between 
nymphs in different instars are small, often just differences in body 
proportions. Examples of the hemimetabolous insects are: aphids, 
cicadas and leafhoppers.

• In holometabolous insects, immature stages are called larvae, and 
differ markedly from adults. Insects that undergo holometabolism 
pass through a larval stage, then enter an inactive state called 
pupa, or chrysalis, and finally emerge as adults. Examples of the 
holometabolous insects are: beetles, flies, ants and bees.

One works, the others feast

Metamorphosis

Dipteral larvae show diverse feeding habits. (a) Larvae of Delia radicum 
(the cabbage fly) feed on the cabbage plant taproot. (b) Dipteral larvae 
(family Bibionidae) living in litter. (TT)

A nymph of cicada. Cicadas live underground in this form for most of their 
lives, at depths ranging from about 30 centimetres down to 2.5 metres. 
Eventually, they construct an exit tunnel to the surface and emerge. (GW)

Some Lepidoptera larvae in the soil have interesting relationships with 
other organisms. (a) Ippa conspersa larvae in their figure-eight-shaped 
shell. They are scavenging around an ant nest. (b) A mushroom-like 
structure with a bright orange head of the parasitic fungus Cordyceps 
militaris growing from a Lepidoptera pupa. (TT)

Ant lions (Neuroptera) build their (a) traps in sand, and (b) wait for prey to 
pass. Ant lion is a name applied to a group of about 2 000 species of the 
family Myrmeleontidae. (TT)

The Coleoptera species Anoplophora malasiaca. (a) Larva, which undergoes 
complete metamorphosis, and lives in plant roots, is very different from 
(b) the adult. (TT)




