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he natural world exhibits numerous fascinating adaptations shaped by evolutionary

forces. Among these, the stalk-eyed flies belonging to the family Diopsidae represent one
of the most striking examples of sexual selection. These flies possess elongated lateral eye
stalks that serve as important signals during mate selection. The development of such
exaggerated traits has been widely explained by the concept of sexual selection proposed by
Charles Darwin. In many species, females prefer males with longer eye spans, which are
associated with greater genetic quality, enhanced fertility, and competitive ability. Studies
have also demonstrated that these structures function as honest indicators of male fitness
under the handicap principle. Understanding the biology, behaviour, and ecological
significance of stalk-eyed flies provides valuable insight into evolutionary mechanisms and
insect behavioural ecology.
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Introduction

In the animal kingdom, many species display extraordinary physical traits that appear unusual
at first glance. These traits often evolve due to sexual selection, a process where certain
characteristics increase an
individual’s chances of
attracting a mate. The concept
of sexual selection was first
proposed by Charles Darwin
in his book The Descent of
Man. Darwin suggested that
some traits evolve not because
they enhance survival but
because they improve mating
success. One  fascinating
example of such adaptation
can be observed in stalk-eyed
flies of the family Diopsidae.
These insects possess
elongated eye stalks extending
laterally from their heads, Figure 1. Adult stalk-eyed flies belonging to the family
making them one of the most  Diopsidae showing the characteristic lateral eyestalks
unusual insects found in nature.

Distribution and Diversity
Stalk-eyed flies belong to the insect order Diptera. Globally, more than 225 species in 16
genera have been recorded. These flies are primarily distributed in tropical and subtropical
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regions, particularly in Africa, Southeast Asia, and parts of Central America. In India,
approximately 13 species belonging to five genera have been reported.

The family Diopsidae consists of three subfamilies:

« Diopsinae

e Sphyracephalinae

o Centrioncinae

Among these, species belonging to Diopsinae commonly exhibit the characteristic elongated
eyestalks.

Life Cycle
The life cycle of stalk-eyed flies consists of four stages: egg, larva, pupa, and adult.

Figure 2. Life cycle of Stalk-eyed fly

Egg stage: he eggs are elongated and usually hatch within 2-5 days.

Larval stage: Larvae are saprophagous or phytophagous and feed on decaying organic
matter or plant tissues. This stage lasts around 14-21 days.

Pupal stage: The pupal stage lasts about 10-14 days before adults emerge.

Adult stage: Adult flies live for approximately 2-6 months. Immediately after emergence,
the eyestalks expand when the flies pump air into them, allowing the stalks to elongate before
hardening.

Habitat
Stalk-eyed flies prefer humid and shaded habitats. They are commonly found in the
rainforests, marshy areas, stream margins and vegetation near water bodies

Economic Importance

Some species of stalk-eyed flies have minor agricultural significance. For instance, species
such as Diopsis longicornis are known to infest rice crops in parts of Africa.

The larvae may bore into plant stems, causing symptoms such as:

o Dead hearts in rice plants

o Damage to maize stems

e Minor injury to sorghum crops
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Mating Behaviour

Stalk-eyed flies exhibit fascinating mating behaviour. At dusk, adults gather on thin plant
structures known as “sleeping threads.” Males typically arrive first and compete to secure the
best positions. When two males encounter each other, they engage in ritualized contests.
During these contests, males face each other and compare their eye spans. The male with the
larger eye span usually wins the encounter and secures access to females. Dominant males
may control small groups of females known as harems.
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Figure 3. Mating Behavior of Diopsidae

Female Choice and Eye Span

Studies have shown that females strongly prefer males with larger eye spans. Experiments
using artificial models demonstrated that females are significantly more likely to land near
males with longer eyestalks. Large eye span therefore acts as an important signal indicating
male quality.

The Handicap Principle

The evolution of exaggerated traits like eyestalks can be explained by the handicap principle,
proposed by Amotz Zahavi. According to this principle, costly traits serve as honest
indicators of fitness. Long eyestalks may increase energy expenditure, reduce flight
efficiency, and increase predation risk. Only strong individuals can afford to develop such
traits, making them reliable signals of genetic quality.

Eye Span and Genetic Quality

Research has revealed that eye span is linked with genetic quality in species such as
Cyrtodiopsis dalmanni. Males with longer eye spans often possess the ability to suppress
meiotic drive, a genetic mechanism that can distort sex ratios. As a result, females choosing
these males may produce offspring with balanced sex ratios and improved survival.

Fertility Advantage

Large eye span is also associated with enhanced reproductive capacity. Males with longer
eyestalks often possess larger reproductive organs and produce more sperm. Consequently,
females mating with these males tend to lay more fertile eggs. This phenomenon supports the
phenotype-linked fertility hypothesis, which states that ornamental traits may indicate
reproductive quality.

Conclusion
Stalk-eyed flies represent a remarkable example of sexual selection in action. The
exaggerated eye stalks seen in males are not merely decorative features but serve as important
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signals of strength, fertility, and genetic quality. Female preference and male competition
together drive the evolution of these traits. The study of stalk-eyed flies therefore provides
valuable insights into evolutionary biology, behavioural ecology, and the role of sexual
selection in shaping biodiversity.
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