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A Homecoming Seventy Years in the Making: 

 When eight African cheetahs stepped onto Indian soil in September 2022, they carried far more 

than their spotted coats and unmatched speed—they carried the hopes of an entire nation. Declared 

extinct in India in 1952 after decades of hunting and habitat loss, the cheetah had become a symbol of what 

the country had lost. Their arrival at Kuno National Park in Madhya Pradesh marked the world's first 

intercontinental translocation of a large carnivore and the beginning of one of the most closely watched 

wildlife restoration projects ever attempted. Since then, additional cheetahs from South Africa and 
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Abstract: 

 The return of the cheetah to India marks one of the most ambitious wildlife conservation 

initiatives in modern history. More than seventy years after the species disappeared from the 

country, African cheetahs once again roam the grasslands of Madhya Pradesh's Kuno National 

Park, and the birth of Indian-born cubs has reignited hopes of restoring a self-sustaining 

population. Yet behind every celebrated milestone lies a challenge that remains invisible to most 

people. While habitat restoration, prey availability, and veterinary care are crucial, the long-term 

future of India's newest big cats will ultimately depend on something far less visible—their genetic 

diversity. Hidden within every cell is a silent battle against inbreeding, genetic erosion, and the 

loss of evolutionary potential. As Project Cheetah enters a new phase, scientists are racing not only 

to increase the number of animals but also to preserve the diversity of the DNA that will determine 

whether the species can truly thrive in India for generations to come. 
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Botswana have strengthened the founding 

population, while the birth of cubs on Indian soil 

has transformed a bold conservation experiment 

into an inspiring story of revival.  

 For the public, every new cub represents 

another victory. The growing population offers 

hope that India's grasslands may once again 

support the world's fastest land mammal. But for 

conservation geneticists, increasing numbers tell 

only part of the story. The greatest challenge facing Kuno's cheetahs cannot be seen through binoculars or 

captured by camera traps. It lies hidden inside every cell of their bodies, written in the language of DNA. 

Whether Project Cheetah succeeds over the coming decades will depend not merely on how many cheetahs 

India has, but on how much genetic diversity those animals retain. 

The "Copy of a Copy" Problem: 

 Imagine writing a perfect document and making a photocopy. Now photocopy that copy, then 

photocopy the next one, and continue the process repeatedly. For the first few generations, the pages 

appear nearly identical. Eventually, however, the letters begin to blur, tiny details disappear, and small 

imperfections accumulate until valuable information is permanently lost. Nature sometimes behaves in a 

remarkably similar way. Around 10,000 years ago, near the end of the last Ice Age, cheetahs experienced 

one of the most severe population crashes known among large mammals. Environmental changes 

drastically reduced their numbers, leaving only a small group of survivors. Every cheetah alive today 

descends from those few individuals, meaning that much of the species' original genetic diversity vanished 

thousands of years ago. This event, known as a genetic bottleneck, left modern cheetahs remarkably 

similar to one another at the DNA level. Early studies famously demonstrated an unusually high acceptance 

of skin grafts between unrelated cheetahs, illustrating just how genetically alike they are compared with 

most mammals. Although advances in genomics have 

revealed that cheetahs retain more variation than once 

believed, they remain among the least genetically 

diverse large carnivores on Earth. India's reintroduced 

population faces an additional challenge. The current 

population originated from a relatively small number 

of founders imported from southern Africa. 

Consequently, India's cheetahs represent only a subset 

of the already limited global gene pool—a situation 
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conservation biologists often describe as a "bottleneck within a bottleneck." Every generation born in Kuno 

therefore inherits not only the promise of restoring the species but also the responsibility of preserving its 

remaining genetic diversity. 

Why More Cheetahs Do Not Always Mean Greater Security? 

 To most people, a growing population appears to be the ultimate measure of conservation success. 

In genetics, however, numbers alone can be misleading. Wildlife biologists pay close attention to the 

effective population size, which refers to the number of individuals that actually contribute genes to future 

generations. This number is often much smaller than the total population because not every animal 

reproduces equally. As a result, even a population that appears healthy may gradually lose genetic diversity 

if only a limited number of individuals dominate breeding. Without periodic introduction of unrelated 

animals, closely related individuals become increasingly likely to mate over successive generations. This 

reduces heterozygosity—the presence of different versions of genes within a population—and increases 

the chance that harmful recessive mutations will be expressed. Over time, this process, known as 

inbreeding depression, can reduce reproductive success, increase disease susceptibility, and limit the 

ability of a population to adapt to future environmental changes. Unlike habitat destruction or poaching, 

genetic erosion is a slow and largely invisible process, yet it poses one of the greatest long-term threats to 

endangered species worldwide. 

The Hidden Danger of a Small Dating Pool: 

 In a large, free-ranging population, animals naturally disperse over vast landscapes, encountering 

unrelated mates and continually exchanging genes. Modern wildlife populations, however, are often 

confined to isolated protected areas where opportunities for natural gene flow become increasingly 

limited. If left unmanaged, the descendants of today's founders may eventually breed with close relatives, 

gradually narrowing the genetic base of the entire population. The consequences extend far beyond simple 

family relationships. Reduced genetic diversity may weaken immune responses by limiting variation in 

disease-resistance genes, making populations more vulnerable to emerging pathogens. Inbreeding can 

also reduce fertility, lower sperm quality, decrease cub survival, and increase the likelihood that harmful 

genetic disorders become expressed. At the same time, small populations experience stronger genetic drift, 

a process through which beneficial genetic variants may disappear purely by chance before natural 

selection has an opportunity to preserve them. Collectively, these changes reduce the population's ability 

to respond to new diseases, climate change, habitat alterations, and other environmental pressures. 

Playing Nature's Genetic Matchmaker: 

 Unlike ancient cheetah populations that once roamed freely across vast African landscapes, the 

reintroduced cheetahs in India occupy a relatively small and carefully managed landscape. Left entirely to 

nature, this isolation would gradually reduce genetic diversity and increase the risk of inbreeding. To 
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prevent this, conservationists must actively manage the population, combining traditional wildlife 

management with modern conservation genetics. In many ways, they act as genetic matchmakers, 

ensuring that future generations inherit the widest possible range of genetic variation. One of the most 

effective strategies is the periodic introduction of unrelated cheetahs from genetically compatible 

populations in southern Africa. These new founders introduce fresh gene variants into the Indian 

population, counteracting the gradual loss of diversity that naturally occurs in small populations. Such 

genetic augmentation or genetic rescue has become an internationally accepted conservation strategy for 

maintaining the long-term viability of endangered species. 

 Equally important is the careful maintenance of pedigree records. Every cub born in India is 

documented, and wherever possible, its parentage and genetic relationships are monitored. This 

information helps wildlife managers minimize breeding between closely related individuals while 

maximizing the retention of genetic diversity across generations. Today, conservation decisions 

increasingly rely on genomic monitoring, where DNA sequencing allows scientists to estimate relatedness, 

measure heterozygosity, detect early signs of inbreeding, and identify changes in genetic diversity before 

they become irreversible. Looking further ahead, Project Cheetah is expected to expand beyond Kuno 

National Park. The long-term vision involves establishing multiple cheetah populations across suitable 

habitats in India and periodically exchanging animals among these reserves. This approach, known as 

metapopulation management, allows separate populations to function collectively as one larger genetic 

population. By mimicking the natural movement of animals across landscapes, it promotes continuous 

gene flow and greatly reduces the risk of long-term genetic isolation. 

Why Genetics Is Becoming the New Frontier of Wildlife Conservation? 

 Wildlife conservation has traditionally focused on protecting habitats, controlling poaching, 

restoring prey populations, and improving veterinary care. While these remain fundamental, conservation 

biology has entered a new era in which genetics has become an equally important pillar of species 

recovery. Modern DNA sequencing technologies now allow scientists to look beyond visible population 

numbers and examine the hidden health of a species at the molecular level. For endangered populations, 

genetic diversity represents the raw material for evolution. It enables species to adapt to changing 

climates, emerging diseases, new parasites, and shifting ecosystems. Populations with rich genetic 

variation are more resilient because they possess a broader range of biological tools for responding to 

future challenges. Conversely, genetically uniform populations may appear healthy today but can rapidly 

decline when confronted with environmental changes that require adaptation. Consequently, the success 

of Project Cheetah will depend not only on ecological management but also on preserving the evolutionary 

potential encoded within the species' genome. 
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More Than Bringing Back a Species: 

 The return of the cheetah to India is far more than the reintroduction of an iconic predator. It 

represents one of the world's most ambitious experiments in restoration ecology, conservation genetics, 

veterinary science, and international collaboration. Every successful hunt, every healthy cub, and every 

expansion into new habitats demonstrates that restoring a locally extinct species is possible when science, 

policy, and conservation work together. Yet the true measure of success will not simply be the number of 

cheetahs living in India twenty or fifty years from now. A population can grow while silently losing the 

genetic diversity essential for its long-term survival. The ultimate goal is therefore not only to increase 

numbers but also to preserve the evolutionary resilience that allows future generations to remain healthy, 

reproduce successfully, resist disease, and adapt to an ever-changing environment. Project Cheetah 

reminds us that conservation in the twenty-first century extends beyond protecting animals and 

landscapes. It is equally about safeguarding the invisible biological heritage encoded within DNA. Every 

cub born in Kuno carries not only the promise of restoring India's fastest land mammal but also the 

responsibility of preserving a genetic legacy that has survived thousands of years against extraordinary 

odds. For India's newest big cats, the most important race is no longer the sprint across the grasslands—

it is the race to conserve the genetic diversity that will determine whether this remarkable homecoming 

becomes one of the greatest conservation success stories of our time. 

Did You Know? 

• The cheetah is the only large cat declared extinct in India and later reintroduced into the wild. 

• Modern cheetahs descended from a small ancestral population that survived a severe genetic 

bottleneck approximately 10,000 years ago, making them one of the least genetically diverse large 

carnivores. 

• Project Cheetah is the world's first intercontinental translocation of a large carnivore, with African 

cheetahs introduced to restore the ecological role once played by the extinct Asiatic cheetah in India. 

• Scientists monitor not only the number of cheetahs but also their genetic diversity, because healthy 

DNA is as important as healthy habitats for ensuring long-term survival. 
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