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PREFACE 

Human being is reformer and destructor of himself and the society. With 
the advancement in human civilization and consequent progress in 
industrialization and space, geological and geo-hydrological 
technologies, thermal/hydro power generation, water conservation/ 
management technologies and increasing use/demand of nuclear and 
fossil fuel, the environmental conditions are changing and posing new 
problems to all living creatures including plant kingdom. Consequently, 
the domains of atmospheric, edaphic, biotic and abiotic impediments are 
expanding. All these components determine the distribution of natural 
and man made vegetation, their survival and propagation. In agricultural 
systems, even if conditions tend to be optimized, the effect of abiotic 
stresses resulting from changes in the physico-chemical environment is 
reflected at quantitative and qualitative levels. To cope up with changing 
environmental conditions, there is dire need of developing and 
introducing new plant type ingrained with either of the character viz. 
xerophytes, hydrophytes, acidophobes and acidophiles; calcifuges and 
calcicoles; halophytes and glycophytes and metallophytes (adapted to 
metalliferous soils). Besides this, there is need to solve few new threats 
viz. depletion of ozone layer, high risk of exposure to U. V. and far-red 
radiation, environmental warming, increasing soil salinity, pollution of 
drinking and under ground water and production of toxic chemicals 
contaminated food materials, which were not visible till 1960. 
Monitoring of above ground levels of ozone layer higher than those 
allowed are also becoming increasingly frequent.Thus, a greater 
understanding of environmental stress problems is essential to biologists, 
agricultural scientists and agro- and biotechnologists.  

There are many reference books on drought, water logging, temperature 
stress, soil salinity, sodicity, high fluoride & CO2 and related 
environmental stresses, but these exist in relative isolation, each one 
covering only one specific topic. This compilation is a comprehensive, 
up-to-date reference that effectively addresses all the factors and their 
interrelationships related to crop productivity under stress environment. 



 

 

Crop species and varieties are usually selected for high soil fertility 
(ruderal species) and their nutritional characteristics may be quite 
different from those of the natural vegetation grown on soils of low 
fertility. For example, under limited nitrogen ecosystems in cold climates 
the plants develop specialized systems to utilize the organic soil 
nitrogen, either by hydrolysis of proteins in ectomycorrhizal forest trees 
or preferential uptake of amino acids as in the case of the non 
mycorrhizal artic sedge (Eriophorum vaginatum). The biomass, not of 
barley, but of Eriophorum is raised on protein feeding and such systems 
of N- uptake can be introduced in crop plants through biotechnological 
aid. In this book such type of examples has been vividly illustrated under 
drought, water logging, salinity, temperature, ozone and oxidative 
stresses. 

This book has been prepared by the contribution of authors of 
international repute. It is intended to serve as a resource for soil 
scientists, plant-physiologists, agronomists, environmental scientists, 
horticulturists, biotechnologists, ecologists as well as teachers, and 
taught in their respective fields.  

Like other fields, the accessibility of knowledge is one of the most 
critical factors, which is involved in understanding crop stress problems. 
It is unlikely that a permanent solution will be achieved without due 
consideration of all the elements contributing to a specific crop stress 
problem. For this reason, as many critical factors as possible are included 
in this handbook. 

This book gives a review on very important and enigmatic stress e.g. 
ozone gas and its distribution, production and interaction with 
environmental components. Impact of ozone on plant growth and 
metabolism and other living organisms are depicted. 

Two chapters on micro and macronutrient stress under different 
environment on various crops reveal clearly the critical level for 
deficiency, sufficiency, toxicity and hidden hunger. The interaction of 
nutrients in soil and plant and their impact on plant growth are discussed. 

Increasing soil salinity has been recorded due to improper use of modern 
agro-technology with special reference to soil-plant water management. 
Biotechnological approaches for combating salinity are illustrated. 



 

 

The concept and components of green house effect vis-à-vis 
environmental warming are presented. Greater emphasis has also been 
given on problems and perspective of greenhouse effect with special 
reference to plant growth and metabolism, agro-ecological damage, 
water logging and risk of extinction of living species. 

With changing environmental conditions, the temperature stress (Low <5 
°C and high >42 °C) has become a common problem. Mechanisms of 
tolerance and approaches to face temperature stress injuries have been 
documented. 

Production of heavy metals as waste product in different industries has 
become a regular feature. Their use has become imperative in agriculture 
because these waste products are ingrained with beneficial substances, 
which are useful and essential resources for crop production. Impact of 
such amalgamated toxic substances on plant growth and soil health and 
methods to lessen the injurious are high-lighted.  

With the advancement of knowledge the oxidative stress has been 
considered as problem factor for plant growth produced by plant itself 
under unhealthy agro-ecological condition and secondly, due to 
changing agro climatic situations. Biotechnological approaches to tackle 
such problems have been reviewed. 

Light stress viz, low, high, UV/far-red radiation was not a problem in the 
early days. But now, because of following most specific production 
technologies starting from space technology to agriculture technologies 
such problems have appeared. Attempts have been made to discuss the 
role of light stress in plant metabolism. 

Most widely known problem of soil water deficit, atmospheric dry-ness, 
scarcity of drinking water which may be collectively called as drought, 
might bring international rift one day, because of unequal distribution of 
surface water (rivers, lake, spring etc.), erratic rainfall, deforestation, 
excessive use of water in industry and agriculture etc. The impact of 
scarce water on morpho- physio- biochemical attributes, breeding for 
drought tolerant crop and biotechnological approach to combat drought 
have been discussed. 

We would like to thank all the authors who took lot of pain in writing 
their chapters and submitting in time. We thank the Publisher, M/s 



 

 

Agrobios (India), Jodhpur, for taking interest in the publication of this 
book and extending co-operation to us. 

Padmanabh Dwivedi 
Ram Snehi Dwivedi 
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