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Conservation Biology

CB is  a new synthetic field that applies principles of many disparate fields -  ecology, biogeography, population genetics, economics, sociology, anthropology, philosophy, and other field – to the maintenance of biological diversity. It aims to generate new scientific approaches by melding population biology with applied field ecology to solve the problem of protection and maintenance of biodiversity in the face of homogenizing and destructive forces affecting many ecosystems. Although conservation biology in some ways stands apart from other applied fields, its ultimate success will require its joining in part with forestry, range management, wildlife and fishery management, and resource economics. In some ways it has its roots in wildlife biology, a field in which biological knowledge and ecological principles were first applied systematically to conservation of organisms and their natural habitats.

Plant and animals Conservation? 


Animals: vertebrates and invertebrates


Invertebrates: Arthropods – spiders, insects....

Insect Conservation Perspectives:

What is insect?

Animals – Insecta – three body parts (head thorax and abdomen), with three pairs of leg on the thorax.

Why insect so successful compared to other animals? Look at the historical biodiversity.


Ecological time that they exist.

Appear first in Devonian period (400 mil yrs ago) – successfully diversified throughout geological history, particularly since the emergence of terrestrial vascular plants in the late Ordovician and Silurian, and of higher terrestrial vertebrates such as birds and mammals in the mid-Cretaceous. After surviving Cretaceous–tertiary mass extinction the diversity of insects doubled and by the mid-Tertiary about 60% of modern insect genera were already extant.


Adaptation: genetically and morphologically.

In general, insects have resilient against environmental changes. Morphological aspect: Many beetles appeared to have little change in their habitat needs but a considerable shift in their distribution during the Quarternary climate changes. An aquatic leaf beetle Plateumarus nitida (Chrysomalid) has not changed much morphologically from the Oligocene fossil species P. primaeva found in the Florissant shales of Colorado. Recent insects and arachnids have developed resistance to pesticides – this has been documented for over 600 pest species.

Genetic aspects: Insects and related arthropods have broad genetic adaptability to resist different environmental changes and to adap to changing environmental conditions. They continue to evolve in current environmental condition: particularly pest species, appear to be evolving rapidly in response to arthropgenic selection pressures such as pesticides. Can change (probably through mutation) its morphological characters/features to suit environment.

Mobility/dispersal: Insects are highly mobile, which permit them to disperse long distances and invade new territories. They are now found throughout the world in all biogeographical regions and ecological zones, form the Artic Circle to Antartica (> 250 spp) to the tropics. The highest species richness is found in the tropics. In North America fauna, for instance, contains approximately 2000 immigrant species, equivalent to 2% of the total insect diversity.

Behavioral adaptability: 

Many insects have the ability to change its behavior with respect to environmental (abiotic factors such as temp and R.H, and biotic factor such as food). Behavioral adaptability may proceed through evolutionary processes that lead to morphological changes and species speciation.

Biodiversity, conservation and inventory: Why insects matter?


Biodiversity definition:

Biodiversity is not a simple collection of species. Biodiversity refers to the diversity of life or the integration of the variety and variation of all living organisms as related to their habitats and ecological complexes. Biodiversity has three primary attributes – composition, structure and process – that are organized into a nested hierarchy. It involves all level of biological environment scales from genes through populations and species to ecosystems and landscape. Thus, biodiversity is the basic biotic resource for sustaining the human life-support system and aslo fulfilling anthropocentric needs.

Biodiversity as an evolutionary manifestation: 

Todays’s biodiversity is the manifestation of a long evolutionary process through which many species have become extinct and new species have arisen. The structure of biodiversity has changed through time as species continually evolved. A species is a genetically unique biological entity molded by its own genetic and environmental forces, and it occupies a specific niche with specific habitat requirements and a definite range of distribution as it interacts with other species over time. In the ecological theatre, every species has definite roles to play in specific ways in sustaining ecosystem dynamics. While no single species possesses all the necessary ecological attributes and none can survive alone, no healthy ecosystem can function without its primary component species. Most of these species are arthropods and other small organisms. Thus, all species are important and every species has an inherent biological right to exist in an ecological and evolutionary sense.

Biodiversity in human dimensions: Biodiversity is directly linked to most aspects of human life, yet most of us do not realize either that the materials we use and food we consume have originated from wild species, or that only a small number of species with potential economic value have been utilized. What is presently being used for food, fibre and pharmaceuticals represents a minuscule fraction of what biodiversity can offer for human benefit. This is because the lack of knowledge and understanding on the importance of biodiversity. Biotechnology, for example, requires access to the comprehensive knowledge of species and a wide range of genetic resources. Yet, today’s biotechnology is based on the limited data on germplasms of small numbers of species and the highly homogenized genetic resources with represent a narrow range of genetic variation developed by human genetic manipulations over the last centry. More than half of the global food basket is supplied by the germplasms of only three species; wheat, maize and rice. Future advances of biotechnology will be tied closely to new wild germplasms including species that are unknown or poorly studied. By expanding our knowledge of biodiversity, we will be expending the material basis for future biotechnology. We must preserve biodiversity including arthropods because we need the biophilia, ‘the human’s innate need of nature’ for survival.

Impoverishment

Extinction is a natural process of terminating an evolutionary lineage, and is caused by both biological and physical factors operating at the habitat and ecosystem levels. It may provide an opportunity for speciation and ecological reorganization in a selectional ecosystem. What is alarming about the current mass exticntion is that it is mostly caused by the activities of a single species of the planet, Homo sapiens, and is occuring at an unprecedented rate within such a short span of time. Contemporary mass extinction is taking place, not over millions of years, but over a mere 100 years or less. The rate of species loss from deforestration alone is about 10,000 times greater than the rate of natural extinction prior to the appearance of humans on this planet. Ecosystems require time to adjust and reorganize is response to massive loss of species. However, current rates of extinction do not permit the ecosystem to make necessary ecological adjustments and ecosystem reorganization as well as long-term evolutionary responses for sustaining its dynamic processes. Species loss is occurring at a rate unprecedented in the history of life; 2 – 8% of the global biodiversity is predicted to be lost in the next 25 years if the current rate of deforestation continues. Human are directly responsible for the habitat destruction and environmental degradation that cause this loss and the problem becomes worse as more people are added to the planet.

Permanent loss.  The loss of biodiversity is much more than simply losing a collection of species! With loss of biodiv., we are losing the most basic resources and related dynamic processes which support our own life-support system and much of our natural heritage and evolutionary innovations. Loss of biodiv. – loss of the material basis of all human activities and needs such as agric., recreation (hunting, fishing), ecotourism and forestry, is permenantly gone. We will also lose food resources such as marine stocks and wild germplasms. When a species disappears, other species interacting with it may become endangered or also disappear. The loss of species may also distrupt or destroy many ecological services. The loss of Aphis mellifera (honeybee) and other pollinators, many of which are specific to particular types of flowering plants, directly affect the survival of their host plants. The loss of many decomposers, such as blow flies and house flies, will dramatically reduce rates of decay and recycling, which will result in accumulations of slowly decomposing animal carcasses and vegetable matter. Due to the intricate ecological roles that they play in ecosystem processes, the loss of species can change the selection environment of the ecosystem, thus affecting the interaction of the remaining component species. The diverse ecological roles (e.g. keystone, umbrella, flagship and vulnerable species) of artropods in ecosystem processes at multiple levels of biological organization can also be used to assess and monitor the overall health of biodiversity and the state of total environments. Insect conservation is particularly Important in the face of global climate change and continued disruption of ecosystem processes.


Global Biodiversity

Insects are the most diverse and numerous of all living things. Of the describe species, insect constitute of 61 – 65% of the total global fauna and about 50% of the total biodiversity

Species richness: Since Linnaeus’ day approximately 1.5 – 1.7 mil species of plants, animals and microbes have been describe and named. Regardless of which estimate may turn out to be accurate, the actual total numbers of existing species is much higher than that described so far. The total numbers of species on earth may be somewhere between 10 and 30 mil including 8 mil of insects. If we consider the global biodiversity to be 10 mil species and our present knowledge of 1.5 mil species, and for insects the present know species is  close to 1.0 mil out of 8 million, it is unsettling to note that the present science of biology is based on such a small fraction of the biodiversity. 

Abundance and biomass: Insects and related arthropods constitute the bulk of biomass in diverse ecosystems. With their high reproductive capacity, many insects often dominate landscapes. Millions of grasshoppers in a ‘locust plague’ and millions of emerging mayflies from lakes are well-known examples. A colony of ants may be comprised of as many as a million adults. In subterranean ecosystems, for example, arthropod populations dominate the biota: in pasture soil, 43 100 termites and 119 800 springtails have been recorded in a one square meter at a depth of 0-15 cm while the biomass has been estimated as 20 kg/ha (live weight). 

Taxonomic task and expertise. The demand for taxonomic information and services has rapidly increased, while the number of taxonomists and financial resources for taxonomic research has declined for the last 50 years. The present taxonomy is based on a mere 15-17% of the extant biodiversity, there are huge gaps. Furthermore, many organisms targeted for conservation measures often lack precise definition of the species. For examples, in North America, there a few taxonomists who are competent to identify insects and arachnids. However, most specialist work only part-time in taxonomy, as their primary duties are assigned to other activities. It worst in Malaysia as there are only 1 –3 real insects taxonomists around and two of them near retirement. There are problem to get replacements to the out going taxonomists besides the financial sources. Money seems to be given more to those researches that have clear commercial values as well as biotechnology. Many do not know that some biotechnological research needs taxonomists to accomplish their works. 

As the 1992 UNCED (United Nations Conference on Environment and Development) at Rio de Janeiro attested, biodiversity inventory is an urgent task for conservation. This is mainly due to many insects are becoming extinct rapidly worldwide and our knowledge about them is scanty. Since conservation efforts must save both endangered species and ecosystem processes, more complete knowledge about insects and related arthropods is important for conservation. Thus, the inventory of global biodiversity in particular the insect is an immediate task for biological, conservation and environmental communities before many more species disappears. To help alleviate the situation (1) the taxonomic centers in the world be revitalized and linked with educational institutions for training taxonomist and biodiversity workers for developing countries and (2) to establish a center for biodiversity and systematic especially those countries of mega-biodiversity to which all expert throughout the world work together to do inventorying.


Arthropods as biodiversity


Historical biodiversity. 

· long evolutionary history, appearing first in the Devonian period (400 million yrs ago)

· successfully diversified throughout geological history, esp. since the emergence of vascular plants in late Ordovician and Silurian, and of higher terrestrial vertebrates such as bird and mammals in the mid-Cretaceous.

· Resilient against environmental changes.

· Rapid increase in the Cenozoic insect diversity coincides with the radiation of angiosperm – where bees and pollinator start to appear. In fact, the co-evolution of insects and vascular plants appear to have been a major force in enrichment of the Tertiary biodiversity. As they optimized rapidly changing evolutionary opportunities, particularly those associated with angiosperms, the size of insects and related arthropods became progressively smaller through the steps of trophic chains, from large producers (plants), consumers (herbivores and predators), to parasites (parasitoids and ectoparasites). The result of this process is that today’s profile of global biodiversity is dominated by arthropods particularly the insects.


Distribution of insect

· well distributed throughout the world – adaptation with respect to morphology, genetic make up, behavior (feeding, mating, sosial etc), dispersal ability


Ecological Roles – see above

Insect Conservation

Biodiv conserv is the conservation of the composition, structure and process of nested biodiversity, involving all levels of biological and environmental hierarchy, from gens to landscapes. In biodiv concerv, the major factors that influence the formulation of conservation strategy have been: (1) the level of knowledge; (2) aesthetics; (3) public perception of species. Accordingly, contemporary targets for conservation are geared mostly for megaspecies of plants and animals, such as large mammals and birds. Small organisms like insects are rarely considered in conservation plans by policy makers and the conservation community at large, because they are the least known and have a negative public perception. 

Goal & strategies for conservation

The primary focus of a conservation strategy is achieving the goal of preservation and conservation of the dynamics of nested biodiversity (composition, structure and function) at different levels of environmental organization: landscape, ecosystem, community, species, population, and germplasm. Concerv effors are naturally focused first on those species that are threatened or about to become extinct. This classic strategy practices by the conservation community for the last 30 years has had some limited success for megaspecies throught the world. However, considering the critical state of biodiversity and rapidly changing global environment, conservation efforts must not only focus on saving endangered species but also on sustaining the dynamics of eco-system processes; this will require a multitude of approaches targeted at different scales. 

There is an urgency for conservation of insects which has been neglected for too long. The conservation of insects and related arthropods is a daunting effort and some of the critical factors which pose difficulties are:

i. Species diversity is large – perhaps 10 million species and our taxonomy is inadequate.

ii. Population size and biomass are extremely large and their fucntional roles, habitats and niche requirements are so diverse and variable, but ecological information about them is scarce.

iii. Geographical populations are highly variable and faunal and biogeographical information is inadequate

iv.  The extirpation and extinction of insects are subtle and often difficult to recognize, as habitat destruction and environmental degradation are rampant throughout the world with ever-expending human impacts.

v. The amount of taxonomic and natural history expertise is decreasing, while the need for the taxonomic and biodiversity information and services has increased greatly.

With these odds, insect conservtion must take multiple approahes to cover all the fronts, targeted at different scales, such as species germplasm, population, species or guilds at a certain habitat. The species of insects and related arthropods that are eminently endangered and threatened must be protected immediately with specific conservation measures such as the establishment of protected areas, in situ and ex-situ, culture and release, and habitat restoration. Ultimately, however, insect conservation efforts should be focused on preserving the dynamics of ecosystem processes by protecting the ecosystems and landscapes structure and function and on reducing anthropogenic impacts on the ecosystems and landscapes to minimize extinction. Unless conservation efforts are focused on ecosystem level, many species will continually be extirpated and may eventually become extinct despite successful species-based conservation efforts.



Where do we begin?
An ecosysyem has a structural endowment made of biodiversity (species diversity = richness/abundance) and ecological process, which togetehr support all life forms. Therefore, the eosystem may be considered, for the purpose of conservation, as the ‘natural capital’ that supports the survival of species – it has habitat heterogeneity and biodiversity profile, representing the physical configuration and living components respectively. The 1st step in biodiversity conservation is the assessment of habitats and biodiversity of the target area which provides the basis for conservation and monitoring efforts.


Although the alarm is beginning to 


Should we preserve them?


Inventory and monitoring


Future Prospect?

What Roles of Insect in Ecosystems (ecological roles)?


Ecological importance of insects.

Occupying diverse niches, insects and related arthropods are found in every conceivable habitat and play many different roles important in sustaining the dynamics of ecosystem processes. They are found in all media substrata and are associated with both natural objects, such as plants and animals, human products such as lumber and furniture. Specialized in their niche requirements, with diverse ecological roles and providing important ecological processes, as decomposers, consumers, predators and parasites. The active decomposition of plant and animal matters by fly maggots such as Calliphoridae (blow flies), Muscidae (muscid flies), and Spaheroceridae (small dung flies and beetle, such as Dermestidae, Scarabaeidae and Silphidae (carrion beetles), is essential to material recycling in ecosystems. Many predators , such as Chrysopidae (gree lacewings), Coccinelliddae (lady bird beetles), Dystiscidae (predaceous diving beetles) and Carabidae (ground beetles), play an important role in regulating populations of many phytophagous pests. Arthropods, along with other invertebrates, are also major movers in subterranean ecosystems including litter layers. They are involved in every aspect of the ecosystem processes, interacting intricately with other soil organisms such as protozoans, bacteria and fungi. Even in fertile or impoverished habitats, arthropods and related invertebrates support the ecosystem in which insectivorous vertebrates flourish. Insects are also one of the importance herbivores of plants on earth. Some species specialized to feed on few plant species (mono or oligophagous) while others feed of many plant species (polyphagous). Without insects we may see: (1) only few plant species dominating and indirectly reduce diversity of other animals associated with plants, (2) more desert on earth, (3) earth does not look as beautiful as it is today and (4) great catastrophes on this planet. Insect also is a great pollinator of flowering plant. The greatest insect pollinators are the bees. Without insect pollinator (a weevil) the oil palm plantation must employ human to pollinate the palm flower, and without the bees – no apple production in the USA.


Economic importance of insects.



- pests



- predators



- parasitoids



- aesthetic value 

Why conserve insects:


How many species are there



Why do we need to know?



How many species?



Where are the new species?



Where do we go from here?

How do we conserve Insect?

What examples for success in insect conservation?


Agriculture

Forests


Urban area

What relationship between insects and habitat?


What is habitat?

What is disturbance?

What disturbance affect on Insect?

Does habitat disturbances really negatively affect insect diversity?

