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The length and breadth of essential pollinating 

species and their flower-visiting interactions have 

been examined and reported, demonstrating how 

closely plants and pollinators have evolved over the 

past century. In order to diversify floral features, 

increase reproductive success, and maintain gene 

flow, plants must be able to draw in, reward, and 

exploit efficient pollinators. One of this discipline's 

most intriguing aspects, nocturnal pollination, is likely 

understudied. This is unexpected considering that 

plants need complex adaptations to make floral 

signals visible to nocturnal pollen-vector. Insect 

diversity and abundance have been damaged by 

anthropogenic ecological change, and insect 

pollinators in particular are commonly believed to be 

experiencing a global decline. This is a major problem 

because culturally significant or endangered wild 

plant species as well as more than one-third of the 

volume of world agricultural output, rely on animal 

pollination. Research 

priorities include figuring 

out the main ecological, 

social, and economic 

effects of the current 

pollinator reductions as 

well as the possibly 

underappreciated 

contribution of wild 

pollinator taxa to the 

supply of pollination 

services (Mayer et al. 

2011). The bulk of 

pollination services are 

provided by wild 

pollinators, such as wild 

bees, syrphid and non-

syrphid flies, and other 

taxa; in contrast to popular belief, farmed honey bees 

only serve a supporting function. Even though not all 

taxa have seen reductions, change may vary 

regionally and through time, according to climate 

change, habitat loss and fragmentation, agrochemical 

use, nighttime artificial lighting, changing biotic 

interactions with pathogens, invasive non-native 

species, and wild plant resources are all hypothesised 

to be drivers of these declines, with interactions 

between combinations of drivers likely.  

However, it is not clear how pollination 

services and wild pollinator diversity relate to one 

another. Understanding the variety of wild 

pollinators that can contribute to pollination services 

and the relative significance of each service provider 

is therefore now of the utmost importance. 

 

(Source: www.pollinatorprojectroguevallry.com) 
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Nocturnal pollinators and their importance 

Nocturnal pollinators play a crucial role in 

pollination services, especially in ecosystems where 

there are plant species that rely on them for their 

reproductive success. While diurnal pollinators such as 

bees, butterflies, and birds are more well-known, 

several nocturnal creatures actively participate in 

pollination, including 

moths, bats, and 

some beetles. Moths 

are one of the most 

significant groups of 

nocturnal pollinators 

(Fleming and 

Muchhala, 2008). 

They are attracted to 

flowers that emit a 

strong fragrance at 

night and often have 

pale or white petals 

that are easier to spot 

in low-light conditions. Moths have specialized 

mouthparts that allow them to reach deep into 

flowers to access nectar. As they feed, they 

inadvertently transfer pollen from one flower to 

another, facilitating cross-pollination. Bats are vital 

nocturnal pollinators, particularly in tropical and 

desert regions. They are attracted to flowers that 

produce copious amounts of nectar and often have 

long tubular shapes.  

Bats have a unique method of pollination 

known as chiropterophily. They hover in front of 

flowers, extend their long tongues into the flower to 

access nectar, and inadvertently pick up and transfer 

pollen in the process. This interaction is critical for the 

reproduction of numerous plant species, including 

many cacti and fruit trees. While beetles are primarily 

associated with diurnal pollination, some species are 

active at night and contribute to pollination services. 

Many nocturnal beetles are attracted to flowers that 

emit strong, fruity, or carrion-like odours. They tend 

to be robust and have chewing mouthparts, allowing 

them to gnaw through floral structures to access 

nectar and pollen. As they move from flower to 

flower, they assist in pollen transfer (Ollerton, 2017). 

The pollination services provided by these nocturnal 

pollinators are essential for maintaining plant 

diversity, ecosystem 

stability, and food 

production. They 

enable the 

reproduction of 

various plant species, 

ensuring genetic 

diversity and the 

production of fruits, 

seeds, and other plant 

products that support 

both wildlife and 

human populations. 

 

Mechanisms in nocturnal pollination services 

Pollination is an individual level interaction 

between plants and their pollen agencies especially 

biotic agents. So, plants have various mechanisms to 

attract the pollinator so that they can detect and 

decipher plant cues to obtain the food reward from 

flowers. Some of the mechanisms are described as 

follows: 

Floral scent 

Floral fragrance is crucial to numerous 

nighttime plant-pollinator mutualisms. For taxa 

pollinated by moths, beetles, nocturnal bees, and to 

a lesser extent by tiny and crepuscular pollinators like 

mosquitoes and thrips, the floral volatilized chemistry 

has been characterised. Flowers pollinated by moths 

produce a mixture of acyclic terpene alcohols, 

aromatic alcohols, derived esters, and trace nitrogen-

containing elements, which are related with nocturnal 

(Source: www.pollinatorprojectroguevallry.com) 
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pollinator species. Numerous nocturnal taxa, 

including moths, bees, mosquitoes, thrips, and other 

insects, are drawn to some substances, such as 

linalool. However, this might not be visible until the 

quantification of the timing of the release of volatile 

component emissions from scents, since floral scent 

emissions are often rhythmic for example, in Petunia 

spp. (Solanaceae) pollinated by hawk-moths 

(Sphingidae), diurnal volatile emissions are 

significantly less attractive to pollinators than 

nocturnal emissions. Volatiles released during 

circadian rhythms may be an adaptation to the 

behaviour of nocturnal pollinators, however certain 

species may have selected for nocturnal fragrance 

emissions in order to avoid attracting (or repelling) 

diurnal herbivorous insects. 

Night vision 

Nighttime insects can move around and 

between flowering plants thanks to their highly 

developed visual systems, which include scotopic 

colour vision. Compound eyes that are used at night 

are well-adapted to generate optical stimuli from 

enough light while minimising physiological noise that 

could compromise the purity of visual information. 

Some nocturnal Hymenoptera have kept and adapted 

the apposition eyes of their day-active relatives, but 

fully nocturnal species (such as moths) often have 

superposition compound eyes with complicated 

adaptations to boost sensitivity.  Many species that 

have evolved to nocturnal pollination (particularly by 

moths) are pale or white in colour from the 

perspective of the plants, which is probably to boost 

visibility in low light. 

Thermogenic sensitivity  

In addition to reduced light, the nocturnal 

environment is characterised by decreased ambient 

temperatures. Ectotherms make up the majority of 

pollination insects, so being able to recognise flowers 

with floral warmth would be helpful. Flowers have 

the ability to absorb heat from the environment or 

make their own. Plants that produce heat, particularly 

those that grow in cooler climates, may attract 

ectothermic pollinators more frequently. 

Thermogenesis improves the volatilization of floral 

smell in addition to providing a warm refuge. 

Nocturnal thermal attraction has not yet been proven 

to occur, although plants do appear to use pre-

existing stimuli in other, comparable ways to draw 

their pollinators. For instance, they may produce 

volatiles that are chemically similar to pheromones. 

Impact of disturbances to nocturnal pollination 

Because nighttime pollination systems depend 

so heavily on intricate interspecific plant-insect 

signalling pathways, they are extremely susceptible to 

the effects of their particular abiotic and biotic 

environments. Pollinator reductions are attributed to 

anthropogenic environmental change factors, 

particularly widespread habitat loss and global 

temperature change, which have negative effects on 

plants that rely on insect pollination. Such drivers 

could, however, have the unsettling effect of directly 

upsetting the delicate balance of mutualisms between 

plants and pollinators on a local level. 

Artificial Light at Night 

For nocturnal pollinators, artificial light at 

night (ALAN) may affect both visual and floral 

fragrance cues. ALAN is being more recognised as a 

significant and growing source of ecological 

disruption. ALAN sources that are bright can quickly 

reduce ocular sensitivity, impairing night time vision 

away from the light source. When compared to 

natural nighttime light spectra, such light sources may 

also change the nocturnal colour environment, 

making some flowers stand out more from their 

surroundings while masking others. As a result, ALAN 

directly alters the behaviour of pollinators, which is 
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likely to result in less time spent foraging (and 

consequently, fewer flowers visited). 

Climate change 

The general effects of elevated global 

temperature on plant-pollinator interactions are 

diverse, and are reviewed in detail elsewhere in this 

issue. One of the primary ways climate changes affects 

nocturnal pollinators is through shifts in phenology, 

which is the timing of life cycle events. As 

temperatures and weather patterns change, the timing 

of flowering and the emergence of pollinators may 

become mismatched. For example, if plants bloom 

earlier due to warmer springs, but the emergence of 

nocturnal pollinators does not shift correspondingly, 

the pollinators may miss the opportunity to feed on 

nectar and pollen. This can result in reduced 

reproductive success for both the plants and the 

pollinators.  

Additionally, climate change can alter the 

availability of suitable habitats for nocturnal 

pollinators. Rising temperatures and changes in 

precipitation patterns can lead to shifts in vegetation 

composition and distribution, affecting the 

availability of food sources and shelter for these 

pollinators. Loss of suitable habitat can result in 

population declines and even local extinctions of 

nocturnal pollinator species. Rising temperatures and 

changes in precipitation patterns can lead to shifts in 

vegetation composition and distribution, affecting the 

availability of food sources and shelter for these 

pollinators. Loss of suitable habitat can result in 

population declines and even local extinctions of 

nocturnal pollinator species. 

Conclusion 

In conclusion, nocturnal pollinators, such as 

moths and bats, play a vital role in pollination 

services, contributing to the reproductive success of 

various plant species. However, climate change poses 

significant challenges to these nocturnal pollinators 

and their interactions with plants. The shifting 

phenology, habitat loss, and disruptions in ecological 

relationships due to climate change can have negative 

impacts on both the pollinators and the plants they 

depend on. Preserving and restoring habitats, 

maintaining diverse and connected ecosystems, and 

minimizing light pollution are essential conservation 

strategies to protect nocturnal pollinators. 

Additionally, mitigating climate change through 

sustainable practices and reducing greenhouse gas 

emissions is crucial for ensuring the long-term survival 

and resilience of these pollinators and the critical 

pollination services they provide. Recognizing the 

importance of nocturnal pollinators and taking action 

to safeguard their habitats and mitigate climate 

change not only benefits these fascinating creatures 

but also contributes to the preservation of 

biodiversity, food security, and the overall health of 

ecosystems. By nurturing the delicate balance 

between nocturnal pollinators and plants, we can 

help sustain the natural world upon which we all 

depend. 
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