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ABSTRACT
Diapause is a remarkable survival strategy that enables insects to withstand unfavorable
environmental conditions and synchronize their life cycles with seasonal changes.
Traditionally, environmental factors such as photoperiod and temperature have been
considered the primary cues regulating diapause. However, growing evidence indicates that
host plants also play an important role in influencing whether insects continue development
or enter dormancy. The quality, species, growth stage, and nutritional value of host plants
can affect insect growth rate, body size, energy reserves, and physiological condition, all of
which contribute to diapause decisions. The growing evidence shows that insects do not rely
solely on temperature and day length to prepare for difficult times. The quality of the plants
they feed on can also shape their survival strategies, highlighting the remarkable and often

overlooked connections between insects and their host plants.

INTRODUCTION

nsects live in environments that constantly unfavorable weather can threaten their

change with the seasons. During certain
periods of the year, conditions such as low
food scarcity, or

temperatures, drought,
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survival. To overcome these challenges, many
insects have evolved a remarkable adaptation
known as diapause.
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Diapause is a specialized state of dormancy
that allows insects to survive adverse
conditions and resume development when the
environment becomes favorable again. It acts
as a biological "pause button," helping insects
synchronize their life cycle with seasonal
changes (Tauber et al., 1986; Kostal, 2006).
For decades, scientists have recognized day
length (photoperiod) and temperature as the
major environmental signals that trigger
diapause (Tauber et al., 1986). However,
recent studies reveal an interesting fact: the
host plants on which insects feed can also
influence whether they enter diapause or
continue development (Hunter and McNeil,
1997; Liu et al., 2010).

What Is Diapause?

Dormancy in insects can occur in two forms:
quiescence and diapause.

Quiescence is a direct response to unfavorable
Once conditions
improve, development resumes immediately.

environmental conditions.

Diapause, on the other hand, is a genetically
programmed and physiologically controlled
state of dormancy that begins before harsh
conditions arrive. It occurs at specific life
stages such as the egg, larval, pupal, or adult
stage and prepares insects in advance for
survival (Kostal, 2006).

Diapause may be:

e Facultative triggered by
environmental cues such as temperature,
photoperiod, humidity, and food quality.

diapause,

e Obligate diapause, which occurs in every
generation regardless of environmental
conditions (Kostal, 2006).

Among these, facultative diapause provides
insects with the flexibility to adjust their
development according to environmental
conditions (Tauber and Tauber, 1976).
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Host Plants: More Than Just Food

For plant-feeding insects, host plants serve
purposes far beyond providing nutrition. The
species of host plant, its growth stage, leaf
quality, and even the plant part consumed can
influence:

e Growth rate

e Developmental duration
e Body size

¢ Reproductive potential
¢ Diapause induction

In many cases, the host plant selected by a
female insect for egg laying can determine the
developmental fate of her offspring (Hunter
and McNeil, 1997).

Host Plants
Decisions

Can Influence Diapause

Research has shown that insects feeding on
different host plants often display different
rates of diapause.

The Obliquebanded Leafroller

Studies on the obliquebanded leafroller
(Choristoneura rosaceana) demonstrated that
larvae feeding on chokecherry were more
likely to continue development and produce
another generation. In contrast, larvae feeding
on red maple and black ash showed higher
diapause incidence (Hunter and McNeil,
1997). This indicates that host plant quality
can influence whether

insects invest in

immediate reproduction or prepare for
dormancy.
Leaf Quality Matters

The quality and maturity of leaves can also
affect diapause. Research on the swallowtail
butterfly (Byasa alcinous) showed that larvae
feeding on mature, tougher leaves entered
diapause more frequently than those feeding
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on tender young leaves (Takagi and Miyashita,
2008).

Similarly, studies on the Kanzawa spider mite
revealed that nutritional quality of the diet acts
alongside photoperiod and temperature in
determining developmental pathways (Ito and
Saito, 2000).

Growth Rate

One important mechanism connecting host
plants and diapause is larval growth rate.
Experiments with the butterfly (Polygonia c-
album) demonstrated that larvae feeding on
nutritionally superior host plants grew faster
and were more likely to continue development.
In contrast, larvae feeding on poorer-quality
hosts grew slowly and entered diapause more
frequently (Wedell et al., 1997).

Rapid growth may signal that environmental
conditions are favorable and sufficient
resources are available for completing another
generation. Slower growth, however, may
indicate deteriorating conditions, prompting
insects to enter diapause as a survival strategy.

The Cotton Bollworm

The cotton bollworm (Helicoverpa armigera),
one of the world's most important agricultural
pests, provides another interesting example.
Researchers found that larvae reared on
different host plants exhibited significant
differences in pupal diapause incidence. The
effects were closely linked to larval nutrition
and pupal weight. Poor nutrition resulted in
lighter pupae and altered diapause responses
(Liu et al., 2010). These findings suggest that
host plants influence diapause indirectly by
affecting energy reserves and physiological
condition.

Young Leaves vs. Old Leaves

In the cabbage beetle (Colaphellus bowringi),
host plant species and leaf maturity both
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influenced diapause induction. Beetles feeding
on young radish leaves showed lower diapause
incidence, while those feeding on mature and
older leaves entered diapause more frequently
(Wang and Xue, 2006). This demonstrates that
insects can detect subtle differences in food
quality and use this information when making
developmental decisions.

Why Does Diet Affect Diapause?
Food quality directly influences:

e Nutrient intake

e Growth rate

e Body size

o Fat reserves

e Overall physiological fitness

Insects use these nutritional signals to assess
habitat quality and future survival prospects
(Behrens, 1985; Tauber et al., 1986). High-
quality host plants often indicate favorable
conditions that support continued growth and
reproduction. Poor-quality plants may signal
environmental deterioration, increasing the
likelihood of diapause. In essence, insects use
their
environmental information.

food as an additional source of

Importance for Agriculture and Sericulture

Understanding how host plants influence

diapause has practical significance.

For agricultural pest management, knowledge
of host plant-mediated diapause can help
predict pest outbreaks, seasonal population
dynamics, and the number of generations
produced each year.

In sericulture and insect-rearing systems, host
plant quality can influence  growth,
development, and survival. Managing host
plant nutrition and quality may therefore
improve production efficiency and insect

health.
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CONCLUSION

Diapause is one of the most fascinating
survival strategies in the insect world. While
day length and temperature remain, the
primary cues regulating diapause, growing
evidence shows that host plants also play a
crucial role. By influencing growth rate,
nutrition, body size, and energy reserves, host
plants help insects decide whether to continue
development or enter dormancy. These
complex interactions highlight the intimate
relationship between insects and their host
plants and provide valuable insights for
ecology, agriculture, pest management, and
sericulture.
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