



BIODIVERSITY AND CONSERVATION
There are more than 20,000-Ants 28,000-fishes 3, 00,000-beetles 20,000-orchids

In our biosphere immense biodiversity (heterogeneity) exists at the species level but all levels of biological organization.

Biodiversity is the term popularized by the sociobiologist Edward Wilson to describe the combined diversity of all levels.

(i) Genetic diversity: Rauwolfia vomitoria a medicinal plant in Himalayan ranges contain an active chemical reserpine.India has more than 50,000 genetically different strains of rice, 1000 varieties of mango.

(ii) Species diversity: Western Ghats has more amphibian species than Eastern Ghats.
(iii) Ecological diversity: deserts,estuaries,mountains, and alpine meadows

According to IUCN (2004) total no of plant and animal species described so far is about 1.5 million

Species inventories is far more complete in temperate than tropical region.

Robert May says that global species diversity is about 7 million

More than 70% of all species are animals, while plants comprise no more than 22%

The no of fungi species is equal to the combined total of fishes, amphibians, reptiles, mammals.

2.4% of world’s land area – India     Share of global species diversity – 8.1%

India one of the 12 mega diversity country of the world.

Nearly 45,000 plants and 90,000 animals have been recorded from India.

If we accept May’s global estimate then 22% of total species have been recorded so far.
PATTERNS OF BIODIVERSITY
(i) Latitudinal gradient: Columbia near equator has 1400 species birds, New York has 105 species of birds (41o N) and Greenland at 71N has only 56 species, India near equator has nearly 1200 bird species.

(ii) A forest in equador has 10 times species of vascular plants than a forest of Midwest of USA.

(iii) The largely Amazonian forest has: 40,000 plants,3000 fishes, 1300 birds,427 of mammals,427 amphibians,378 reptiles and more than 1,25,000 invertebrates.
(a) Speciation is a function of time, unlike temperate region subjected to frequent glaciations in the past, tropical latitudes remain relatively undisturbed for millions of years.

(b) Tropical environment are less seasonal and more constant and predictable and  there is more solar energy available in the tropics

Species Area Relationships: by Alexander von Humboldt observed that within a region species richness increased with increasing explored area

S= CA^Z this is written as log S = log C + Z log A and graph is rectangular hyperbola
Where Z= slope of the line (regression coefficient)

Ecologist discovered that Z value lies between 0.1-0.2. But if you analyze a wide area or a continent values become 0.6-1.2 steeper.
For example in frugivorous birds in tropical forest Z value is 1.15.
David Tilman’s long term experiment on ecosystem using outdoor plots provide some tentative answers showed that plot with more species showed less year to year variation

Rivet Popper Hypothesis by Paul Ehrilch: airplane (ecosystem) all parts are joined by rivets (species). Loss of rivets on the wings (keystone species of ecosystem)
Loss of Biodiversity
The colonization of human to tropical pacific island leads to extinction of 2000 native birds.

IUCN RED LIST 2004: extinction of 784 species (338 vertebrates, 359 invertebrates, 87 plants) in last 500 years.
Some of recent extinctions include dodo (Mauritius), Quagga (Africa), Thylacine (Australia), Stellar’s sea cow ( Russia) and three  sub species ( Bali, Javan , Caspian ) of Tiger

The last 20 years have witnessed disappearance of 27 species.

Adding to the grim scenario more than 15,500 species worldwide is facing the extinction.

Presently 12% bird species, 23% mammals, 32 % amphibians, 31 % gymnosperms face this extinction.

Loss of biodiversity leads to : decline in plant production, lowered resistance to environmental perturbations, increased variability in plant productivity, water use and pest disease cycles

CAUSES OF BIODIVERSITY LOSSES
(i) Habitat loss and fragmentation: once rain forests cover earth’s land by 14%, now it covers only 6%. They are being destroyed fast. Lungs of the planet (Amazon rain forest), now these areas are used for soybeans cultivation, conversion of grasslands for raising beef cattle.

(ii) Overexploitation: Many species extinction in last 500 years (stellar’s sea cow, passenger pigeon) were due to overexploitation.
(iii) Alien species invasions: Nile perch introduced into Lake Victoria in east Africa led eventually to the extinction of >200 species of cichlid fish in lake. Invasive weed species like carrot grass (parthenium), lantana, water hyacinth, African catfish ( Clarius gariepinus) for aquaculture purposes is posing a threat to indigenous catfishes

(iv) Co-evolution: when a species becomes extinct, the plant or animal associated with it also in a obligatory way become extinct.

BIODIVERSITY CONSERVATION

(i) Narrowly utilitarian (ii) Broadly utilitarian (iii) ethical arguments

1. Narrowly utilitarian: economic benefits from nature (firewood, construction materials, medicines, industrial products like resins, oils, perfumes. More than 25% of the drugs that we sold in market are got from nature.Bioprospecting (exploring molecular, genetic and species level diversity for products of economic importance)

2. Broadly utilitarian: Fast dwindling Amazon forest provides 20% oxygen in atmosphere. Pollination is another service, ecosystem provide through pollinator layers (bees, bumble bees, birds and bats). Other intangible benefit is the aesthetic pleasure that got from the nature.
3. Ethical arguments: We have a moral duty to care for their well being and pass on our rich legacy to future generations.
Insitu Conservation: Biodiversity hotspots region high species rich area and rich endemism. Initially 25 hotspots were identified then 9 more discovered total to 34 hotspots. Eg: Western Ghats and Srilanka, Indoburma and Himalaya .Although it covers only <2% of area but can reduce mass extinction by about 30%.

India-14 biosphere reserves, 90 national parks, 448 wildlife sanctuaries
Sacred Groves: Khasi and Jaintia hills in meghalaya, Aravalli hills in Rajasthan,

Western Ghats region of Karnataka and Maharashtra, Sarguja, Chanda and Bastar areas of Madhyapradhesh 
Exsitu Conservation: Zoological parks, Wildlife safari parks and Botanical gardens

Now gametes are preserved in sterile environments, cryopreservation.

Earth summit: conservation of biodiversity and utilization of benefits- Rio de Janeiro-1992

World summit: significant reduction in biodiversity losses at global, regional and local levels- 2002-Johannesburg-southafrica-190 countries pledged their commitment to achieve by 2010

