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Chapter

Diversity, Importance and Decline 
of Pollinating Insects in Present 
Era
Navkiran Kaur and Amritpal Singh Kaleka

Abstract

Pollination is a multi-million-year-old co-evolutionary process involving 
flowering plants and pollinators. It is one of the most important mechanisms in 
preservation and promotion of biodiversity as well as life on Earth. Pollinator 
diversity is essential for maintaining overall biological diversity in many habitats 
including agro-ecosystems. Pollinators are responsible for assisting reproduction 
in over 80% of the world’s flowering plants. In their absence, humans and wildlife 
would go hungry. Insects are the most efficient pollinators as they play a crucial 
part in pollination ecology. Pollinators and their habitats have ecological, economic, 
cultural and social benefits. Pollination efficiency is highly dependent on certain 
attributes and characteristics of pollinators such as vision, anatomy, food prefer-
ences, olfaction, behaviour and learning ability. With the rapid growth of human 
population, our demand for food has also risen. Our agricultural systems will 
need to produce more food in a sustainable manner in the future to cope with this. 
Pollinators play an important role in these ecosystems and will continue to do so 
in the future. Because pollinators are so important to agriculture, we need to learn 
more about which crops require specific pollinators and how to best maintain and 
promote both wild and controlled species. Their diversity needs protection because 
there are specific relationships between certain crops and pollinators. Pollinator 
communities are suffering as a result of man-made habitat disruptions, including 
severe biodiversity loss. This diversity must be protected by combining conserva-
tion measures with sustainable farming practices which could increase crop yields 
while protecting insect pollinator species.

Keywords: Insects, Pollinators, Species, Crops, Diversity

1. Introduction

Pollination is a multi-million-year-old ecosystem process from which both 
flowering plants and pollinators get benefitted. Pollinating animals come to flowers 
for a variety of reasons, including food and shelter. Pollen rubs or falls onto pollina-
tor’s bodies when they visit flowers. As the pollinator passes from one flower to the 
next, it transfers the pollen to another flower. This transfer is important in the life 
cycle of all flowering plants because it is required to begin seed and fruit produc-
tion. Pollinators are important for healthy, productive agricultural ecosystems 
and nature.
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Indeed, the interactions between plants and their pollinators are among the most 
beautiful examples of coevolution on the planet. While some pollinators are gener-
alists, visiting a wide variety of flowers, many pollinators have acquired preferences 
for certain flower kinds, and vice versa. Most pollinators have their favourite colour 
of flower: Bees prefer blue flowers, butterflies prefer pink and red flowers, flies 
choose yellow and white flowers, beetles and bats prefer white flowers, while hum-
mingbirds prefer red flowers. In addition, the phenology, form, and food reward 
offered by the flower can all impact which pollinators visit [1]. Bees, for example, 
can see ultraviolet light and have a better sense of bilateral symmetry. As a result, 
flowers that want to attract bees will likely use these visual signals to lure the bee to 
the flower’s centre [2].

Though some plant species depend on wind or water currents to carry pollens 
from one flower to another, but majority of plant species (approx. 90%) prefer 
animal assistance in this task. Around 200,000 different species of animals do this 
task of pollen transfer. Out of these, 1,000 are of vertebrates (birds, bats and tiny 
mammals), with the remainder being invertebrates, such as moths, bees, flies, 
beetles and butterflies [3].

Plant-pollinator interactions may be one of the most ecologically significant 
types of animal–plant interactions: without pollinators, many plants would be 
unable to set seed or reproduce, and without plants to provide pollen, nectar, and 
other rewards, countless animal populations would decline, with knock-on effects 
for other species [4].

Plants and their pollinators have had a significant impact on each other’s 
growth, frequently leading to diversification and even an exclusive partnership. 
The Madagascar Star Orchid (Angraecum sesquipedale), which possesses a foot-long 
nectar tube that can only be pollinated by a species of hawk moth (Xanthopan 
morganii praedicta) with its 8–14 inch long proboscis, is a good illustration of this. 
The exquisite Star Orchid-Hawk Moth relationship even helped Darwin supporting 
his theory of evolution [2].

2. Pollinator diversity

Mutualisms between plants and pollinators extend back to the Cretaceous 
period, when insects began to feed on flowers and flowers achieved higher repro-
ductive success through the transfer of pollen by insects. At least 67 percent of 
blooming plants rely on insects for pollination today [5], with the rest relying on 
birds and mammals. Pollinators are just as important as light and water for these 
plants to survive [6].

Pollinators comprise a diverse group of animals that include species of butter-
flies, flies, moths, wasps, beetles, ants, birds, weevils, thrips, midges, bats, mon-
keys, marsupials, rodents, and reptiles, but are dominated by insects, particularly 
bees. Bees and flies visit more than 90% of the world’s major plant types, while 
the other species visit fewer than 6% of the crop varieties (Table 1). The western 
and eastern species of honey bees i.e., Apis mellifera and Apis cerana, as well as 
some bumble bees, stingless bees and a few solitary bees are managed and the vast 
majority of world’s known species of bees (20,077 species) are wild in nature, i.e., 
free-living and unmanaged [7].

Many species of flower visitors have been reported to visit flowering crops in the 
literature. For instance, a mega-study that included 90 percent of all agricultural 
pollination studies from throughout the world discovered that 785 different bee spe-
cies visit crop blooms [8]. Bees are the most prolific and diverse pollinators in most 
parts of the world, with over 20,000 species recorded [9, 10]. With over 1,20,000 
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species, flies are an important group in agriculture, although only a few families 
are effective pollinators [11]. In colder climates, such as high altitude/latitude 
environments, flies outweigh bees in both diversity and quantity as pollinators [12]. 
In addition to bees and flies, butterflies, beetles, moths, wasps, ants, thrips and 
vertebrates also pollinate plants, including some crops. Pollinating butterflies and 
moths are found all around the planet, but in the tropics they are more numerous 
and diversified [13]. The enormous variety of insect pollinators was discussed by 
Kevan and Baker [14]. Some birds and bats, in addition to insects, are essential pol-
linators [15, 16]. Bird pollinators are mostly found in warm (tropical/subtropical) 
climates, whereas bats pollinate tropical forests and some desert cactus. Pollinators 
that are less well-known have also been reported for a variety of plant species. These 
include, among others, cockroaches [17], mice [18], squirrels [19], lizards [20–22] 
and snails [23]. The less well known pollinators are not known to have major roles in 
supporting agricultural production.

2.1 Bees

Bees play a significant role in pollination in most terrestrial environments 
around the world. Honeybees and thousands of species of native bees pollinate gar-
den crops, meadows and woodland plants in the United States. The majority of bees 
visit flowers in search of pollen or nectar to nourish themselves and their young 
ones. Crop pollination and honey production are significantly reliant on honeybees. 
Solitary bees are among the most common native pollinators and named because 
most of them live solitary lives and do not assemble to live in colonies. Blueberries, 
sunflowers, apples, watermelon, alfalfa and strawberries are among the commer-
cial crops pollinated by solitary bees. Solitary bees build their nests in a variety of 
unusual locations, such as sticks, mud mounds, and termite holes. A few species 
build mud nests and saps, plant resins on the edge of rocks and trees to make domed 
nests. Many bees excavate their nests into the soft inner pith of stems and twigs, or 
exploit abandoned beetle burrows. Some solitary bees, on the other hand, create 

Sr. No. Pollinator group Species name

1. Bumble bees Bombus affinis Cresson, Bombus californicus Smith, Bombus hortorum 
Linnaeus, Bombus hypnorum Linnaeus, Bombus impatiens Cresson, 
Bombus lapidarius Linnaeus, Bombus (Thoracobombus) pascuorum 
Scopoli, Bombus sonorus Linnaeus, Bombus terrestris Linnaeus and 
Bombus vosnesenskii Radoszkowski

2. Beetles Carpophilus hemipterus Linnaeus and Carpophilus mutilatus Erichson

3. Honey bees Apis cerana Fabricius, Apis dorsata Fabricius, Apis florea Fabricius and 
Apis mellifera Linnaeus

4. Hover flies Trichometallea pollinosa Townsend, Eristalis cerealis Fabricius and 
Eristalis tenax Linnaeus

5. Stingless bees Nannotrigona testaceicornis Lepeletier, Melipona favosa Fabricius, 
Melipona subnitida Ducke, Nanotrigona perilampoides Cresson, Trigona 

cupira Smith, Tetragonula iridipennis Smith, Tetragonula (Lepidotrigona) 

terminata Smith, Tetragonula (Tetragonoula) minangkabau Sakagami, 
and Scaptotrigona depilis Moure

6. Thrips Thrips hawaiiensis Morgan and Haplothrips (Haplothrips) tenuipennis 
Bagnall

7. Wasps Blastophaga psenes Linnaeus

Table 1. 
Species list of known pollinators for global crop.
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tunnels in bare or partially vegetated, well-drained soil to make their nests. These 
bees can be generalist or specialist feeders, depending on the species. Generalist 
bees visit a wide variety of floral types collect nectar and pollens. Being more hardy 
species, these are able to thrive in degraded settings dominated by weedy or invasive 
plants. While specialists are more vulnerable to the detrimental effects of landscape 
or habitat changes since they depend on a single plant species for nectar and pollen.

Bumblebees are social bees, which means these bees reside in colonies, share 
tasks, and have many generations that overlap in the spring, summer, and fall. The 
bumblebees require a suitable sized cavity in to build their nest. These bees usually 
build their nest underground in abandoned rat burrows and sometimes in hollow 
trees or walls or under a clump of grass above ground. Bumblebees usually feed on a 
wide variety of plants.

2.2 Ants

Ants are gregarious insects that enjoy nectar in large quantities. These active 
insects are frequently seen visiting flowers in search of energy-dense nectar. Ants do 
not have any wings, so they have to crawl into each bloom to get their meal. They are 
more likely to collect nectar from flowers that are not efficiently cross-pollinated. 
Ants are drawn to low-growing, inconspicuous blooms close to the stem. Small’s 
stonecrop (Diamorpha smallii Britton), alpine nailwort (Paronychia pulvinata Grey) 
and Cascade knotweed are examples of ant-pollinated plants in North America 
(Polygonum cascadense Baker).

2.3 Butterflies

Butterflies, like all pollinators, are inextricably related to their surroundings, 
and abrupt changes in the ecosystem can have fatal consequences for localised 
populations or species. The butterfly’s habitat requirements differ from stage to 
stage, and each has its own set of requirements that must be taken into account in 
order to create acceptable habitat. The life cycle of a butterfly is divided into four 
stages: egg, caterpillar, pupa, and adult. Butterfly deposit its eggs on leaves of trees 
and shrubs, flowers and grasses.

Being oligolectic, most butterfly species remain confined to one or a few closely 
related species of plants as these plant species effectively act as host plants for their 
caterpillars. The females usually lay their eggs on or near the host plant for the 
survival of their caterpillars. The caterpillars of monarch butterflies, for example, 
only consume milkweed, and adult females of monarch butterflies lay eggs on or 
near milkweed plants. Newly hatched caterpillars feed on the leaves, stalks, flowers 
and fruits of their host plants, which also act as a protective barrier against preda-
tors. Caterpillars begin to transform into adult forms after several weeks of eating 
and growing. This is the pupal stage of a butterfly’s life, which is a non-feeding, 
sedentary stage. Pupae do not require nourishment, but they do require a safe place 
to convert into their adult forms, such as sticks, tall grass or a pile of leaves.

Adult butterflies feed almost entirely on nectar. Butterflies prefer flowers that 
are brightly coloured, aromatic, and have flat, broad surfaces on which to land. 
Adult butterflies like the nectar of daisies such as zinnias, asters, marigolds, golden-
rods, dahlias and asters, dogbane, butterfly weed, ironweed, phlox and milkweed. 
Rotting fruit, tree sap, mud puddles, animal excrement and urine are also sources 
of nutrients, minerals and salt for adult males of some species. Adult butterflies 
can feed, bask, and rest on the leaves and stems of the host plants, which provide 
perching locations. Wind, rain and predators can all be protected by vegetation and 
modest woodpiles.
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2.4 Moths

The moths are nocturnal in nature and some species are pollinators of night-
blooming flowering plants, especially in the southern United States and Mexico. 
The female yucca moth, for example, has mouthparts that allow her to capture 
pollen and lay her eggs in the stigma of the yucca flower. The life and propagation of 
yucca plants are entirely dependent on the yucca moth. Each flower’s pistil (female 
component) terminates in a three-lobed stigma. Pollen masses must be driven down 
into this centre stigmatic opening in order for pollination to occur. Using her par-
ticularly modified mouthparts, the female yucca moth collects pollen from flower 
anthers. She gathers the sticky pollen and rolls it into a ball. She then “stuffs” or 
“combs” the pollen ball into the stigmas of the flowers she visits. The yucca flower 
will not develop into a fruit or pod with seeds unless this procedure occurs.

When a female moth visits a flower, she walks up to the base of the flower and 
inserts her ovipositor into one or more of the six chambers to lay an egg. The egg is 
protected in the chamber while it develops. The yucca will have begun to grow a pod 
with little seeds by the time the egg hatches into a tiny caterpillar. In this associa-
tion, both the yucca plant and the yucca moth benefit.

2.5 Flies and beetles

Flies and beetles are two important pollinator groups. Certain species of flies 
show resemblance with bees by mimicking bee coloration and patterns. Both bees 
and flies possess transparent membranous wings and but flies can be distinguished 
on the basis of having only one pair of wings. Some pollinating beetles are small in 
size and difficult to spot as these beetles resemble with the black specks present on 
the petals of flowers, while others are large and more colourful. There are hundreds 
of thousands of species of pollinating flies and beetles, many of which have yet 
to be documented. The habitat requirements of different species vary. For each of 
their life phases, such as egg, larva, pupa, and adult, flies and beetles require food, 
water, and cover in adequate quantity and quality. Pollination is greatly aided by 
syrphid flies.

2.6 Wasps

Wasps, like bees, have extremely high energy requirements that must be satisfied 
in order for them to survive. Pollen and nectar from a variety of flowers are vital 
for wasps. True wasps have stingers, which they utilise to catch insects or spiders 
for their larvae to feed. Small fig wasps are common throughout the tropics. Many 
tropical ecosystems rely on figs as a keystone species. Fig wasps pollinate about 
1,000 different varieties of figs.

Figs are unique because of how the flowers are contained within the immature 
fruit. To mate, lay eggs, and pollinate the small flowers, fig wasps enter through a 
tiny pore. Both are severe examples of obligatory symbiosis, in which the plant and 
the insect are entirely dependent on one another to survive.

2.7 Importance of pollinators

These small insects perform one of the most important ecosystem services on 
the planet, ensuring that both our culinary experiences and the world’s environ-
ment flourish. Nearly 75% of the plant species cultivated for food, fibre, spices, 
beverages, condiments and pharmaceuticals are pollinated by animals (Table 2). 
The status of pollinator populations has huge economic impacts on agriculture. 
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While some crops such as corn and wheat, are wind pollinated and some others 
like potatoes reproduce vegetatively, a whopping 35% of agricultural yield relies on 
animal pollinators [25]. Roubik published a comprehensive list of 1330 tropical crop 
species, including a list of viable breeding systems and pollinating taxa [24].

Williams examined the pollinator requirements for 264 crop species in Europe 
and found that 84 percent of them rely on animal pollination to some extent [26]. 
To put this in context, pollinators contribute over about $200 billion to the global 
economy [27].

The benefits of pollinators can easily be expanded to global biomes exceed-
ing our gardens, kitchens, and dinner tables. With so many of the world’s plants 
depending on pollinators for reproduction, these flower-loving friends are inad-
vertently supporting soil stabilisation, carbon sequestration and animal habitats. 
Sustaining healthy pollinator populations leads to supporting healthy ecosystems. 
The native pollinators not only provide a significant portion of the food and add 
to the economy, but they also play an important part in the natural ecosystem. The 
native pollinators help to keep the plant communities healthy and able to repro-
duce. They also support plants to provide cover and food for wildlife, to prevent 
erosion and keep waterways clean. The fruits and seeds produced by pollinated 
plants form an important part of the diet of birds and mammals. Many insects, 
including butterflies, use flowering plants as egg laying and nesting places.

2.8 Dependence on pollinators

The significance to a plant or the loss of its pollinators depends on whether 
the pollination relationship is facultative or obligate [28]. Some plants grow as a 
result of vegetative reproduction and are thus unaffected by the loss of pollinators. 
Others have vast seed banks or live a long time, so they may not be in immediate 
risk of extinction if their pollinator goes extinct. Most plants have several pol-
linators, and most pollinators pollinate multiple plant species, rather than a rigid 
one-pollinator-one-plant relationship. The composition of communities varies 
with environment, and what appears to be a specific relationship between a plant 
and a pollinator species may shift over time. Plants that are dioecious and self-
incompatible, those with a solitary pollinator, and those that proliferate only by 
seeds are the most vulnerable to pollinator loss.

1. Fruits, berries 
and nuts

Almonds, Apple, Apricot, Avocado, Blackberry, Blueberry, Cacao, Cashew, 
Cherry, Chestnut, Citrus, Coffee, Coconut, Cranberry, Date, Fig, Gooseberry, 
Grapes, Guava, Huckleberry, Kiwi, Litchi, Mango, Olive, Papaya, Peach, Pear, 
Plum, Pomegranate, Raspberry, Strawberry, Vanilla, Watermelon

2. Herbs and 
spices

Black Pepper, Cardamom, Chive, Clove, Coriander, Fennel, Lavender, Mustard, 
Nutmeg, Parsley, Pimento, Tea, White Pepper

3. Legumes Beans, Cowpea, Lima Beans, Lupines, Mung Bean/Green or Golden Gram, 
Soybean

4. Seeds and 
grains

Alfalfa, Buckwheat, Canola, Flax, Oil Palm, Safflower, Sesame, Sunflower

5. Vegetables Asparagus, Beet, Broccoli, Brussels Sprouts, Cantaloupes, Carrot, Cauliflower, 
Celeriac, Celery, Cucumber, Eggplant, Endive, Green Pepper, Leek, Lettuce, 
Okra, Onion, Parsnip, Pumpkin, Radish, Rutabaga, Squash, Tomato, Turnip, 
White Gourd

6. Others Cotton, Kenaf

Table 2. 
Common agricultural crops benefited by insect pollination [24].
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2.9 Decline of pollinators

Many pollinator habitats have been destroyed or disrupted as a result of human 
activities. Invasive plant species have fragmented and damaged many remaining 
habitat regions and such habitats become less suitable for pollinators and other 
wildlife. These habitat alterations may result decline in food sources, nesting 
and mating sites of native pollinators. Many pesticides have negative effects on 
pollinators and their habitats due to overuse and poor application. Herbicides 
diminish forage plant diversity by eliminating wildflowers, and some pesticides 
harm pollinators directly, particularly pollinating insects. Honeybees, for example, 
might outcompete indigenous pollinators for local nectar resources, putting them 
at greater risk of extinction. Pollinator populations have declined significantly as a 
result of habitat degradation and fragmentation. At least 185 pollinator species are 
designated as threatened or extinct by the International Union for Conservation of 
Nature (IUCN), and two bat species and 13 bird species are recognised as endan-
gered in the United States.

2.10 Threats to pollinators

A number of threats to pollinators have been identified. These include habitat 
alteration, habitat fragmentation, introduction of alien pollinators and pesticide 
poisoning [28].

Habitat alteration: Agriculture, grazing, fragmentation of native landscapes and 
development of areas that once supported wild vegetation all are responsible for the 
loss of native food plants, rendezvous plants and nesting sites used by pollinators. 
Pollinators may depend on native plants because they are not always able to access 
food rewards from introduced flowers [29].

Many bees not only require large numbers of flowers to provide nectar 
and pollen, but also need a variety of flowering plants for their sustainability 
throughout the growing season. Oligolectic insects, such as some bees and 
butterfly larvae depend on specific plants for survival and persistence of their 
populations.

In addition to food requirements, pollinating organisms often have specific 
nesting requirements. Some bee species nest in cavities in the ground such as old 
rodent burrows, spaces under rocks, or holes excavated in sand or soft dirt. Many 
other types of bees nest in hollow twigs. As land is developed for human activity, 
the availability of twigs, rodent burrows and suitable nesting substrates typically 
decrease.

In the present scenario, large-scale monoculture of crops and intensive cropping 
practices reduce the amount of land available to support wild vegetation. With 
the increasing mechanisation of agriculture, the decrease in number and area of 
hedgerows and uncultivated patches reduced the number of native plants available 
as pollen and nectar sources [29, 30].

Gess and Gess determined that grazing livestock alters habitat sufficiently to 
affect pollinators [31]. They documented changes in availability of nesting sites, 
water resources, and vegetation that have direct negative effects on species diver-
sity and population size of bees and wasps. Trampling of vegetation by livestock 
can directly destroy the nests of ground-nesting species and can compact the soil, 
constraining nest formation. In addition, the people who tend livestock in these 
areas of South Africa collect wood for fuel, thus reducing the availability of hol-
low twigs that provide nesting sites for some bee pollinators. Grazing also affects 
bees by decreasing water availability. Both ground-nesting and cavity-nesting bees 
must collect water for use in nest construction. Most bees cannot obtain water from 
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livestock water tanks with steep sides, or even ponds without sloping edges, but 
need to stand at the edge of shallow water.

Tampering with the natural water supply to provision cattle or produce crops 
often modifies water availability for bees. Dramatic reductions in bee number and 
species diversity have been documented in areas of the Guana caste Province of 
Costa Rica that were deforested to support cattle [32, 33]. Vinson et al. observed a 
decrease in the number of pollen collecting bees in the destroyed forest areas [33].

Habitat fragmentation: Development can fragment natural habitats, isolating 
remnants of plant populations. Endangered plants often exist in “ecological traps” 
[34] surrounded by different habitats. Such plants may lack the genetic diversity 
that would allow them to colonise these different habitats. Small populations can 
also suffer from reduced pollen delivery or reduced quality of the pollen delivered. 
For example, Lamont et al. found that population fragmentation reduced fertility 
to zero in Banksia goodii (Proteaceae) which is a highly outcrossing species pol-
linated by birds (honeyeaters) and mammals (honey possums) [35]. Flowers in 
small populations either receive fewer visits from pollinators or receive pollen from 
sibling plants, which results in low seed production. Furthermore, small popula-
tions are sometimes bypassed by pollinators as some pollinators exhibit density 
dependent foraging behaviour, preferring large floral displays to isolated flowers.

Although habitat fragmentation is a problem, preserving large tracts of a 
particular vegetation type may not be enough to maintain pollinator populations. 
Janzen and colleagues censured euglossine bee populations in parks and reserves in 
Costa Rica and determined that even within the same park, different habitats vary 
dramatically in bee diversity [36]. Many of the bee species travel long distances to 
pollinate plants that do not occur within the habitats in which they were collected. 
This finding indicates that preservation of diverse patches within an area may be 
essential to maintain adequate pollinator populations.

Introduction of alien pollinators: It can have both beneficial and detrimental 
consequences and occurred both intentionally and accidentally. Honey bees have 
spread around the world, here they have become competitors with native bees, 
birds, and other pollinators, and bumblebees have also been introduced to islands 
and continents where they did not occur naturally. These introductions have some-
times benefited agriculture, but their consequences for native plants and animals 
can be deleterious.

Several studies have indicated that introduced honeybees decrease the foraging 
success of native pollinators by competing with them for resources [37–42]. Such 
example is provided by honeybees in Australia. Honeybees were introduced in 
Australia approximately 150 years ago, and so far they were considered beneficial 
to the native flora. However, Paron concluded in a recent study that honeybees 
may actually be harmful to the native flora as they may displace native pollina-
tors, they may be ineffective at pollinating native flowers and they may interact 
in complex ways with native pollinators to reduce the amount and efficiency of 
pollen transfer [38].

Pesticide poisoning: Pesticide usage is another major problem for pollinators. 
Chemicals applied to crop plants and to rangelands can cause high bee mortality. 
In the United States, pesticide use has created local problems since late 1800s, but 
the problems increased drastically after World War II, when there was a substantial 
increase in the use of pesticides on crops, range lands, and forests [43]. Herbicides 
have also been applied extensively to control weeds in crops and along road sides, 
thus reducing the availability of the native wild plants that provide food for 
pollinators.

Foraging on pesticide-treated plants is a major source of bee mortality, yet hon-
eybees are often expected to pollinate crops that have been treated with pesticides. 



9

Diversity, Importance and Decline of Pollinating Insects in Present Era
DOI: http://dx.doi.org/10.5772/intechopen.100316

The susceptibility of bees to chemical poisoning is usually related to their surface 
area-volume ratio. Bumblebees are often more tolerant of pesticides than honey-
bees because of their smaller surface area-volume ratio and honeybees are in turn 
more tolerant than most small native bees. Chemical poisoning results in abnormal 
communication dances and mistakes in indicating distance and direction to food 
sources, in addition to direct mortality.

One source of pesticides that affects pollinators is the broad-spectrum insec-
ticides used to control grasshoppers on rangelands in the South-Western United 
States. The rangelands are sprayed with these insecticides to save the grasses for 
cattle forage. The sprays kill many other insects in addition to grasshoppers, includ-
ing local pollinators. The grasshopper-spraying campaigns overlap the flowering 
period of a number of endemic rangeland plants that grow among the grasses and 
many of these plants are listed as endangered or threatened [44]. Additionally, 
these campaigns also imbricate the period of emergence and active foraging of 
majority of the native bee species [45].

Another example of how pesticide application can affect plant reproductive suc-
cess through its action on pollinators comes from the studies conducted in forests 
of New Brunswick, Canada [46]. These forest areas were sprayed with Matacil 
(aminocarb insecticide) to control spruce bud worm, Choristoneura fumiferana 
Clem referable to family Tortricidae of order Lepidoptera. The pesticide applica-
tion adversely affected the native bees of families Andrenidae, Helictidae and 
Anthophoridae and syrphid fly populations. Several insects displayed convulsions 
followed by death. The native understory lilies namely Maianthemum canadense 
(Asparagaceae) and Cornus canadensis (Cornaceae) showed significant reduc-
tions in fecundity. Commercial blueberry fields in New Brunswick also suffered 
reduction in fruit set when adjacent forest lands were sprayed with Fenitrothion to 
control spruce budworm [47].

2.11 Attracting pollinators

An area must have sufficient food, shelter, water, and nesting grounds to lure 
local pollinators. To ensure that habitat demands are met, habitat management 
actions should be implemented. For instance, landowners can acquire, build, or 
plant extra nesting sites for bees and butterflies. Depending on the type of native 
pollinator targeted, various habitat management strategies are used.

Plant-appropriate vegetation: Planting gardens or meadows with a variety of 
native wildflowers, trees, grasses and shrubs is the easiest approach to attract local 
pollinators. Wildflowers and indigenous grasses will offer food such as nectar, 
pollen and larval host plants. For pollinators, trees and dense shrubs provide crucial 
shelter, nesting and overwintering places. Considering pollinator species have 
different preferences, planted areas should have diverse amounts of vegetation and 
areas of light, full shade and partial shade. Planting should take place in wind-
protected areas.

Native plants should be chosen since these have evolved with local pollinators 
and are adapted to local soils and temperature. Native plants should make up at 
least 75% of a habitat’s surface area. The cultivation of invasive species should 
not be avoided because such plants disrupt the ecosystem’s natural structure and 
composition resulting in degrading pollinator and other wildlife habitat. The area 
of mowed lawn should be restricted in favour of native wildflowers, shrubs, and 
grasses. The existing lawns should be mowed less frequently to allow plants to offer 
pollinator habitat. Annuals should be avoided in favour of perennials. Perennials 
are often higher in nectar content and provide a more reliable food source than 
annuals because they bloom year after year. Plants that reproduce in “doubles,” such 
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as marigolds and roses, should be avoided because such plants are designed for 
ornamentation rather than pollen and nectar availability. The species of wildflowers 
should be grown in a clump to attract more pollinators and not grown individually. 
Throughout the growing season, nectar and pollen flowers should be available. The 
variation in flower shape and colour will deliver nectar and pollen to a variety of 
pollinators. Bell, tube, or trumpet-shaped flowers, as well as those with clusters of 
tubular florets, are favourites of birds and butterflies, especially when surrounded 
with a flat surface for perching. They favour flowers that are brilliantly coloured 
such as oranges, yellows and reds. Yellow, blue, and purple flowers are most appeal-
ing to bees. The flowers that bloom at night attract moths and bats.

Use pesticides carefully: Pesticides, the chemical toxins, do not distinguish 
between beneficial and harmful insects. As an insecticide is used to kill a crop-
eating insect, it may also harm important natural pollinators. Pesticide treatment 
has the potential to harm or kill all pollinator species, as well as to effect other 
wildlife. Pollinators can be poisoned by such chemicals through contaminated food 
or directly from the contaminated surfaces of florets, leaves, soil, or other things 
when they come in contact with them. To sustain the whole spectrum of native pol-
linators, usage of such chemicals should be restricted or kept to a bare minimum. To 
address pest infestations, landowners should use non-chemical or organic methods.

Provide water: The pollinator species require water to survive. Bees and butter-
flies should be attracted to a source of pesticide-free water mud and other beneficial 
insects drawn to a birdbath, fountain, tiny pond, or mud puddle. For butterflies 
and bees, a moist salt lick can be made. A damp patch on the earth can be created 
by using a dripping hose, drip irrigation line, or birdbath and additionally, a small 
amount of sea salt or wood ashes can be mixed to meet the mineral needs of but-
terflies and bees.

3. Conclusions

Insects, being diverse and dominant, are the key component of a healthy 
ecosystem. Humans determine whether an insect is beneficial, benign or pestifer-
ous. Majority of them are beneficial to humans either directly or indirectly as food, 
pollinators, pollution indicators, scavengers, for production of useful products etc. 
The insects represent their dominance as pollinator. Bees and flies visit more than 
90% of the world’s major plant types, while the other species visit fewer than 6% 
of the crop varieties. The effectiveness of pollinators varies according to factors 
such as their abundance; their ability to reach individual plants of the same species 
and to collect, transfer and deposit the pollen to the appropriate plant organ. Insect 
pollinators are in decline which is tentative, considering the lack of comprehensive 
data [48], but it is still a matter of concern. Losses in diversity and abundance are 
particularly strong under intensive agricultural management [49, 50]. Despite 
their significance, pollinators are declining and often overlooked in terms of their 
contributions to healthy ecosystems. No pollinators would mean no seeds or fruits 
and therefore the collapse of agriculture. No plant reproduction in the wild means 
that many plants will become locally extinct. Human activities have destroyed and 
fragmented native pollinator habitats. This diversity needs protection by integrating 
conservation measures with sustainable agricultural practices, which may raise crop 
yields and protect both wild and managed species of bees and other pollinators.

A range of conservation measures in intensively-farmed regions can help to 
maintain diversity, by preserving the resources that pollinators need. Some of the 
measures are at farm-level such as planting flower strips among crops, reintroduc-
tion of hedges and planting trees while as others are implemented at landscape-level 



11

Diversity, Importance and Decline of Pollinating Insects in Present Era
DOI: http://dx.doi.org/10.5772/intechopen.100316

Author details

Navkiran Kaur* and Amritpal Singh Kaleka
Punjabi University, Patiala, Punjab, India

*Address all correspondence to: navkiran.dandiwal@gmail.com
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