
 

UNIT IV 

ECOLOGICAL DIVERSITY AND AGRICULTURE 

 Ecological diversity, wild life and agriculture – GM crops and their impacts on the environment 

– Insets and agriculture – Pollination crisis – Ecological farming principles – Forest 

fragmentation and agriculture – Agricultural biotechnology concerns. 

 

POLLINATION CRISIS  

 

The notion that a decline in pollinators may threaten the human food supply producing a 

situation that has been referred to as a "pollination crisis" 

Pollinators such as the honey bee represent some of our most important species. Pollination 

allows plants to reproduce, provides the fruits, seeds and foliage that we eat, and much of the 

flora in our natural environment, gardens and parks. For thousands of years, through the 

domestication of the honey bee, humans and the iconic Apis mellifera, L. (Western honey bee) 

have together produced flowering fields, abundant fruit and vegetable crops, honey, and a 

variety.  

Agriculture provides habitat and forage for pollinating insects, and therefore contributes to the 

important ecosystem service of pollination. The implementation of best management practices in 

agriculture can provide improved crop yields, and at the same time, improved conditions for 

pollinator species. The implementation of some best management practices can incur additional 

financial cost, but can also lead to positive results in yield, the conservation of nutrients, the 

protection of soil, and the safeguarding and promotion of biodiversity. This is true for example 

of flowering cover crops, which can be sown after early summer harvests, and which can serve to 

provide forage for pollinators. Grass bufferstrips established for erosion control or water 

protection might also be planted with a flowering seed mix as additional food for bees and other 

pollinators. With regard to the use of chemical crop protection products, all label instructions 

have to be followed precisely. In addition, weather conditions during a planned application, as 

well as the timing and appropriate kind of application, need to be taken into account. Integrated 

Pest Management (IPM) techniques should be the first consideration to allow for best 

management practices that are favourable to pollinators. This includes an assessment of pest 

infestation levels in a crop to gauge appropriate treatment measures and the use of non-chemical 

treatments as long as they offer sufficient protection at economic cost. Pollinators can also be 

protected through good communication with local beekeepers. It does not cost much time, for 

example, to inform beekeepers one or two days in advance of a treatment so that they can take 

the necessary precautions for the colonies that they manage and move their beehives to another 



 

location, if they prefer to do so. It is not only the honey bee that benefits from improved co-

operation between beekeepers and farmers and improvements to habitat and forage; solitary 

bees, bumblebees and other pollinators, which also play an important ecological role can also 

benefit. This report takes a look at the important relationship between pollinators and European 

agriculture, and with its focus on the safe and sustainable use of pesticides, and best management 

practices for sustainable productive agriculture, the following chapters offer a useful and 

informative contribution to an important and highly topical subject. 

Pollination is the transfer of pollen between plants enabling fertilization and sexual reproduction. 

There are two types of pollination, abiotic and biotic. Abiotic pollination takes place without the 

involvement of living organisms, for example, where pollen is transported by wind. Biotic 

pollination is the result of the movement of pollen by living organisms; it is the most common 

form of pollination and accounts for an estimated 90% of pollination of all flowering plants . In 

exceptional cases, pollination may be achieved by hand. Biotic pollination: a successful 

symbiosis of plant and insect The sexual reproduction of plants mostly requires the transfer of 

pollen from one flower to another of the same species. There are plant species and plant varieties 

which are able to self-fertilise, but the exchange of genetic material between different individuals 

is the most common form of sexual reproduction amongst plants. An enormous evolutionary step 

was taken about 60 million years ago, when plants began to utilise insects as pollinators. An 

insect flying from one flower to another is by far a better transport medium than the wind as it 

transports pollen directly from flower to flower. The result of this efficiency is the need for fewer 

pollen particles to ensure successful reproduction a clear advantage for plants. Insect pollination 

is a symbiotic process, yielding benefits for insect and plant. The main benefit that plants provide 

to insects is feed, primarily nectar and pollen. Nectar is a solution of sugars mixed with mineral 

nutrients and fragrances and is usually located at the flower’s base. Pollen is rich in protein and a 

potential food source for many pollinators. When insects visit flowers, they collect pollen and 

transport it from anther to carpel and from flower to flower, enabling reproduction. This form of 

pollination can be considered one of the most successful examples of symbiosis interaction 

between the incalculable numbers of species of plants and insect pollinators is an example of 

fundamental evolutionary design 

Beetles Flowers provide feed and nourishment to a diversity of beetle species, this leads to a 

certain amount of successful beetle pollination. However, the appetite of beetles sometimes 

results in flower damage. It is no coincidence that the few plant species that rely on beetle 

pollination usually have carpels that are well protected from the biting mouthparts of beetles. 

Moths and butterflies Adult moths and butterflies mostly feed on liquid food, usually nectar; 

their choice of food is limited by their specially adapted mouthparts. Flowers that depend upon 

butterfly pollination typically offer more nectar than pollen. Moth-pollinated flowers are night-

opening to profit from the period when moths are most active. Most caterpillars feed on foliage, 

frequently causing serious leaf damage to wild plants and crops. Feeding is often limited to 



 

specific plants and localized areas, as caterpillars may be adapted to one specific plant species, 

and select few host plants for survival. 

The honey bee In Europe, the honey bee is the only pollinator species that lives in perennial 

societies, whose members are connected via complex communication processes, and demonstrate 

pronounced work-share behaviour. Honey bees are a subset of bees in the genus Apis. In Europe 

and the USA the Western honey bee (a.k.a. European honey bee, Apis mellifera) is the only 

species of honey bee, and the provider of honey, bees wax, and whole range of other hive 

products. This species, its unique behaviour, its traditional value to humans and the 

misconceptions that surround this icon of the insect world, all demand greater attention and 

protection. The following chapter is therefore dedicated to the honey bee. 

Pollinators which are rare or exhibit declining population trends Other species are rare or show 

declining trends in most cultural landscapes, including the Apollo butterfly (Parnassius apollo), 

which is a brightly coloured insect that inhabits nutrient-poor and flower-rich meadows. Apollo 

butterfly larvae feeds on a rare stone plant (Sedum telephium), and exhibits slow development, 

taking up to two years to complete its life-cycle. Many butterflies belonging to the family 

Lycaenidae (gossamerwinged butterflies) can today be found on the global IUCN Red List of 

Threatened Species. Their larvae often follow a specialised diet that requires one or a few species 

of host plants. 

Mutual benefits: Agriculture and Pollination is a natural ecological process that benefits 

mankind. Insects pollinate crops, assisting with the process of food production. Pollination can 

significantly increase the yield of certain crops. In turn, agriculture provides benefits for 

pollinators; flowering crops are cultivated, land is left open (i.e. meadows) and in the context of 

cultural landscapes a diversity of ecological niches can be provided. The benefits of biotic 

pollination for agriculture The most produced crops in Europe (by weight) show a high diversity 

in pollination requirements. Cereal crops such as wheat, rice, and corn are either wind or self-

pollinated, they do not require insect pollination. Crops such as potato, sugar beet, spinach and 

onions do not require pollination; they provide little food for pollinators, but are important 

elements of the human diet. Some crops rely on biotic pollination. Pome (such as apple and pear) 

and stone fruits rely heavily on insect pollination; in fact insect pollination can increase yields in 

cherry and plum crops by 80% and 30% respectively . The honey bee is the primary pollinator 

for these fruit crops; however solitary bees, bumblebees and other insects are also important 

contributors . Oilseed rape yields can be increased by up to 20% by pollination, even when 

unfavourable wind conditions offer minimal abiotic pollination, insect (biotic) pollination can 

contribute a 15% yield increase. Biotic pollination adds variety, fruits, vitamins and other 

benefits to our diets. A healthy and balanced diet is important, and a diverse intake of vitamins 

and nutrients is essential. In addition to the aforementioned tree crops, many berry and vegetable 

crops rely on insect pollination such as watermelon, cucumber, pumpkin and raspberries, and 

also many spices. Globally, 264 crop species have been identified as being dependent or partially 



 

dependent on pollination. In fact, 39 of the world’s most produced 57 crop species exhibit an 

increase in yield due to biotic pollination  


