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PREAMBLE 

Ecologists define the Carrying Capacity (CC) of the ecosystems as the 
population of humans and animals that can be sustained, based on the 
primary productivity of plants, with the available resources and services 
without damaging the resource base – soil, water and environment. Others 
identify CC as the maximum number of individuals of a given species that can 
be supported on a sustainable basis. A more detailed definition is the 
maximum rate of resource consumption and waste discharge that can be 
sustained indefinitely in a defined region without progressively impairing the 
productivity and ecological integrity. CC is not a static number as land 
productivity can be enhanced with inputs of water, energy, plant nutrients, 
crop genotypes and using advanced technologies / products from these.  

Carrying capacity provides the physical limits for the maximum rate of 
resource consumption and waste discharges. The concept further implies that 
improvement in the quality of life is possible only when the patterns and levels 
of production and consumption do not have more than the acceptable adverse 
ecological impact. Further, CC following the law of limiting factors, is 
determined by the single vital resource in least supply, such as water in the 
rain-fed agriculture.  

Global food productivity has increased several folds with the inputs of 
chemical fertilizers, that provided crop nutrients, and inputs of energy derived 
from fossil fuels. Estimations of human CC are not easy due to large number of 
variables involved including variation in the consumption of food and use of 
resources in different societies. Maximum human population that can be 
sustained biophysically in an area is referred as biophysical CC, while social 
CC is the maximum population that can be sustained under different social 
systems. However, in considering the CC of Indian agriculture, the question of 



sustainable food production or sustainable CC based on food production was 
considered. 

The issue of the carrying capacity of Indian agriculture was addressed in a 
Brain Storming Session in the premises of the National Academy of 
Agricultural Sciences, New Delhi on October 28, 2010. It was convened by Dr. 
C.R. Bhatia, Ex Secretary, Department of Biotechnology, Govt. of India and Ex 
Vice-President, NAAS. Invited participants included subject experts in soils, 
water, energy resources, fertilizers, primary productivity, animal production, 
climate change and rain-fed crop production.  

PRESENT SCENARIO AND MAJOR ISSUES 

Current escalation of food prices in the country, caused by demand – supply 
mismatch, leading to overall increase in inflation has once again drawn 
attention to food – energy - poverty – depleting natural resources - 
environment and population. Following the successful Green, White and Blue 
Revolutions by the efforts of the agricultural scientists, and the farmers, the 
food situation had considerably improved.  

During the period 1990-91 to 1996-97 the annual growth rate of the 
agricultural sector was close to four percent. Growth rates during the period 
1998-99 to 2006-07 were 0.62 for cereals, 0.47 for pulses, and 1.96 for 
oilseeds. Fruits and vegetables and animal products showed growth higher 
than 3% and helped in keeping the overall growth rate of the agricultural 
sector close to 2%.  

Currently, the country is nearly self sufficient in cereals, and an exporter of 
rice; edible oil or oilseeds and pulses are imported. Country’s ability to provide 
food security to its growing population, in future, is a matter of concern. 
Population of the country in 2009 was estimated at 1.17 billion. Even with 
near self sufficiency for the present population, a large section, particularly 
preschool children and women, suffer from protein calorie malnutrition and / 
or micronutrient deficiencies - the hidden hunger. The Global Hunger Index 
2010 placed the country at a low rank of 67 among the 84 countries, with 42% 
underweight children under five years.  

Carrying capacity based planning  

The CC based planning process involves the integration of societal 
expectations and ecological capabilities by minimizing the difference between 
the demand and supply. It uses various modeling and computation techniques 



to estimate changes in CC indicators. It identifies the socially acceptable 
tradeoffs, and use of improved technologies. 

Currently, India has a growing population, with a fairly large upwardly mobile 
middle class segment with increasing affluence. Further, the poor aspire to 
reach the middle level. Aspirations of the different sections of the population 
and the lifestyle they wish to live cannot be ignored. Reducing the 
consumption of resources by changing the life styles and food habits is an 
option for increasing the CC that may not be socially acceptable widely. It has 
been suggested that a much larger world population can be supported by 
reducing the consumption of meat, fats and sugars.  

Population has also an impact on the environment, which can be expressed by 
the formula of P.R. Ehrlich and J.P.Holdren  

I = P x A x T 

where: 

I = Impact on the environment, 

P = Population 

A = Affluence of the population 

T = Technology factor (the available technology) 

It is apparent that the population and its affluence are the key determinants, 
while technologies that improve the resource base can reduce the negative 
impact of P and A. Even though the agricultural research has no direct control 
over P and A,T can have both positive and negative effects. Technologies such 
as “no till” can reduce soil erosion or use of Neem-based pesticide or insect-
resistant cultivars can reduce the environmental pesticide load. 

Climate change is also going to have a bearing on the carrying capacity of 
Indian agriculture. It is likely to lead to more frequent temperature extremes, 
floods, droughts, cyclones and gradual recession of glaciers, which in turn 
would result in greater instability in food production. Crop as well as animal 
agriculture would be adversely affected; it is estimated that the reduction in 
crop production in India by 2100 AD could be 10-40% despite the beneficial 
effects of higher CO2on crop growth.  


