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Abstract: During stress condition there are most of the metabolic products are stored which 
effect the antioxidant property of the crop. For the tolerance the crop should follow the two 
strategy, upregulation of the antioxidant enzyme and production of antioxidant enzyme.  The 
drought tolerance crop have fast recovery rate and able to scavenger of the enzyme. So that this 
study helped to maintains the water supply and vegetative period of the crop, also increase the 
productivity.  The grain of wheat works an important role in the minimization of risk of chronic 
diseases, CHD Coronary heart disease, diabetes and cancer it also helps to manage the body 
weight. Due to the presence of essential amino acids, macro and micro elements, other nutrients 
which are helpful to increase the beneficial effects of the grain. So that the researcher or scientist 
have to plan the study of whole grain foods in disease regulation and its management to get a 
better nutrient rich grain for the human beings. The starch content is an essential component in 
the formation of cookies which detect the cookies product quality. In the cookies or baking 
industry the flour quality and its constituents are very important which plays an important role by 
the mixing of sugar, salt, fat and water contents. 
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Introduction 

The wheat crop is approximately grown on 215 million hectare which is really similar to 
Greenland and extended from Scandinavia to the south America with across Asia which is highly 
produced this staple food crops. Approximately US$ 50 billion value of this crop at globally 
traded every year. Mostly this crop was eaten by up to 2.5billion people in 89 countries. The 
middle or low income group people prefer as maize or rice as a protein source and also supply 
source of energy to the children and women. In the North America and West and Central Asia 
this crop acts a dominant staple food crops. For the promotion of this crop consumption mostly 
an important role was played by urban people and women of this area and it will be raised up to 
2050 at the consumption level up to 60%. At present time it is very risky and challenges because 
to proper balance between supply of fertilizer, water and working hand. According to AICRP on 
the study of wheat which give the better result to develop the wheat progress. In the world there 
is lots of parameter such as productivity, production of the crop and area but among them our 
country has an idea for the contribution and regions on global and national food security. The 
wheat research programme in India to explore or display post AICRP with their steps to become 
a foot step for 2050 in the opposite for the production of challenges. Its production has some 
constraints in the research field on the regional and zone wise for getting to achieve the 
production targets. For the future security in the coming generation and also to create a strong 
base for the research and chain of this staple crop. For the satisfaction of the demand of 
increasing population it has an important role among all the cereals for supply calorie. P

1,2
P. 
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Global bases the cereal which is ready to grow in those environment which is diversified. 
This crop covered 217 million hectare holding of the highest area among all other crops the 
production on the annual bases is 731 million tonnes P

3
P. The chief cereal crops was grown in the 

world is wheat and it was covered approximately 2.5 billion population who used it is as a food. 
In the North Africa, west and central Asia used it as staple crop after rice.  This crop become an 
important source of protein in the developing countries and middle class people to provide 
energy and calorie. The wheat crop is grown as in the winter season and spring season in the 
Europe, USA, Australia, Russian, Federation etc. India has agro-ecological climatic condition 
which is a great chance for nutrition security to the populationP

4,5,6
P. This crop has 30 million 

hectare area of cultivation and the production of this crop is 99.70 million tones. The 
productivity of this crop is 3371 kg/haP

7
P.This crop involves in the food basket with a 36% share in 

the production of food grains.  

At the time of Indian independence Indian people was suffering from starvation and is 
not able to produce this crop. During 1966-1967, Green Revolution the main focus on the 
production of wheat and rice was increased.  In this historical event the country has maintained a 
distance from famine in the undesirable weather condition. Mostly AICRP works on this crop 
improvement to affect the nation food securityP

8
P. 

There are lots of sector which are effected by water such as agriculture, industrial and 
domestic sectors. 

In the present time huge amount of water was utilized by agriculture sector and rest is 
shared by industry and municipalities. The status of water supplied or used for irrigation but now 
this time it is very difficult to balance its level because the demand of water was increased day 
by day for the fulfillment of their basic needs. At this time everybody wants to conserve the 
natural resources such air, water so that to affect the water use efficiency by the application of 
very little amount of water in irrigation for the farming. But recently there is an advance 
technology such as deficit irrigation method in this we apply or use the water which is under 
below the level of evapotranspiration need.  Under drought condition in which crop or plants 
suffer from shortage of water and plants are tried to reach up to the root of the plant to fulfill 
their need.  Among the unfavourable environmental condition drought effected the growth of the 
plant. The stress or drought also effect the physical and physiological growth of the crops. The 
parameters such as plant biomass, leaf area and plant growth, chlorophyll content. In the 
presence of sunlight an important reaction was occur to prepare food by photosynthesis by using 
very less amount of water. By the presence of COR2R was diminished and photochemical and 
photosynthesis reaction was modify. Under this condition plants take very low amount of COR2R 
supply.  In the drought condition free radical has the capacity to repair the photosynthesis 
reaction, proteins and other metabolism reaction. The nature is self capable to minimize the 
stress condition growth recovery. The supply of water become less or minimized to the wheat 
crop  

In the duration 1965 AICWIP project was started in IARI, New Delhi and works on 
wheat. There are mostly high yielding variety of wheat was studied. The production become high 
of this crop  to conducive the environmental conditions. Bumper production in the rabi season 
should ease pressure on household budgets and boost consumer spending. “The cold wave 
conditions along with winter rains is very beneficial for the wheat crop. It will help in increasing 
tillering (an increase in the number of flower bearing branches), which will lead to higher yield,” 
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said Singh. Wheat acreage has increased 26.27 per cent to 29.7 million hectare this year, and that 
will lead to record output, Singh said. “It will be the fourth consecutive year of record 
production, and will be about 3 per cent increase in production over the previous. 
The global warming was caused by the presence of carbon dioxide, methane and chloro-fluoro 
carbons commonly it is called as green house gases. The biotic and abiotic factors such as 
temperature, rain fall amount and stress which are varied from location to location. During the 
year 1988 to 2004 the temperature range of the climate is 0.6-0.9 P

0
PC. The temperature rises affect 

the activation of volcano and solar energy.    
The drought and water level in the atmosphere and in soil enhance the agriculture. The 

physical unfavourable condition of the environment. In this condition the growth of plant and 
development enhance by the temperature. There are two types of stress it may be biotic and 
abiotic. In biotic plants are involved with the living organism and in abiotic plants suffer from 
drought, chilling injury, salinity effect, heat, temperature and effect of radiations with its 
duration. When the temperature was raised with water potential   

The agriculture crops become survive without any harmful effect of its economic quality 
such as its yield and quality. In the world population become huge in number and the 
environment more risky to fulfill the demands of the people. The crop loss mostly effected by 
abiotic stress up to 70% decrease in the yield. 

On the basis of morphology the grain wheat looks like oval in shape, long narrow .Its 
length varies from 5mm to 9mm and its weight varies from 35 mg to 50mg. This grain is divided 
into mostly three parts such as germ it shares 2-3%, bran covered 13-17% and the huge part 
covered by endosperm. The bran is very nutritive which has vitamins and minerals but vitamin B 
is in huge quantity. Due to the presence of starch in endosperm it was differentiate from milling 
method so that the grain can be saved it is rich in water in- soluble fiber. Wheat consists of 
chemical composition by the presence of cellulose, pentosans, xylose and arabinose which are 
attached to the protein molecule.  The wheat grain has made up of aleurone layer, proteins and 
carbohydrates shares the 16% of total dry matter. In grain 7.2% mineral is present. The outer 
covering of this grain was made up of pericarp and seed coat which consists of dead and hollow 
cells. The protoplast was made the inner layer of aleurone layer. The presence of amino acids in 
grain flour such as glutamine, proline, araginine, aspargine, glycine, histidine and lysine amino 
acids.  Which differ from in their percentage. The grain seed endosperm was covered by pericarp 
and seed coat in which fused pericarp was seen.  The cuboidal cells which is present in the outer 
endosperm layer   in aleurone layer. This layer was made up of proteins and enzyme it helps in 
the germination. The starchy or as mealy endosperm is consists of without aleurone layer. In the 
grain endosperm has rich in food reserve material during growth of seed. 

Its composition has fat 1.5%, protein 13%, albumin, globulins  are most common protein. 
Gluten and gliadin ratio is responsible for dough making. The wheat dough was depends upon 
grain genotype, its environmental factors its interrelation factors. 

During stress the wheat grain protein and its biochemical composition can be affected by 
the abiotic factiors such as temperature, grain filling etc. The drought was related to nutritional 
quality of the grain. During rainfed and sowing times of grain its protein and starch of whole 
wheat was varied its quality of grain. Among the other biochemical composition of grain phytic 
acid was consists of 85% phosphorous which relates to the functional and functional properties. 
The phytic acid make the insoluble complex with their proteins and its p P

H
P. Secondary metabolites 

such as tannin, polyhydric phenols with their macromolecules to enhance its digestibility. Due to 
this it will become a cause to harm the intestinal tract to the absorbtion of iron. The protease 
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inhibitor become a reason to cause hypertrophy, metabolic disturbance of sulphur containing 
amino acids. 

Among the cereal crop wheat is one of the main and staple food crops. It is a mark of 
civilization.   

It is the most cultivated and utilized crop which is preferred by the mostly population of 
the world. 

It is made up of protein molecule which varies from 60-80%, fat molecule varies from 
1.5- 2.0%, carbohydrate was ranged from 2.0 to 2.5%, mineral varied from 2.0-3.0%. The factors 
which are responsible for the crop quality such as variety, location of crop cultivation, awareness 
towards farming practices, climatic factor and the nutrient amount which is supplied by the soil 
by the water supply. The stress also related to the intensity of the climate change. The yield of 
the grain and its productivity also effected by drought condition. During drought the sustainable 
crop production become an important measure to maintain metabolic activities of the grain P

53,54
P. 

On the bases of genetic the crop adjustin the drought condition for their survival by inter and 
intra-specific crosses. According to Dr. Norman Borlaug the selection of disease resistane and 
pest resistance breeding line to get the best result of the crop. The staple crop such as wheat 
which is really face the drought problem. The method of conventional breeding as compared to 
genetic variation method which effect the gene pool of the cropP

55,56,60
P. In the breeding the gene 

pool acts as a regulator of the special phenotypes in the genetic engineering and transgenic crop.  
Functional  and  regulatory  genes  directly  involved  in  all  stress  related  responses  in  
drought  tolerant  plants  are  being  engineered to enhance their function and to introduce these 
responses in drought non-tolerant plants. Arabidopsis is a model plant for studying drought 
tolerance because of availability of its complete genomic sequence, short term generation times, 
whole transformation protocols, proteomic data, microarray, EST sequence tags, and wide 
variety of mutants.  

Potential target gene for drought tolerance is selected in a rational way. Water, cold and 
salinity stress are treated as being correlated. Microarray gene-expression technology is mostly 
used for identifying target gene. Genome-wise responses are analyzed by contribution of gene 
ontologyP

51,52
P. 

 
Effect of stress on the crop 

According to the definition Heat stress was defined as the increase in temperature which 
is in the upper or outer range of threshold level in a definite period which are capable to cause 
the irreversible loss to the plant growth and its development P

7,8
P.  In general the heat stress are 

increased in the range of15 to 20P

0
P C as compared to the ambient temperatureP

9,10
P. The heat stress 

has a relationship with the yield which is most opposite effect in the anthesis and grain 
fillingP

11,12
P. According to Lobell and Asner (2003) the crop production has been Opposite affected 

with the low rise in temperature. To gain the huge amount of production which is in the range of 
15 to 20P

0
P C P

13
P. 

At the grain filling time the rise in temperature such as 1 P

0
P C which leads to the crop 

production up to 3 to 4%. If the temperature was raised   during grain filling which results the 
loss in kernel mass in wheat cultivars P

14
P. 

The production and productivity of wheat was an opposite effect of heat stress it also a 
significant constrain on the wheat quality such as in bread wheat and durum wheat P

15
P. The limit of 

wheat cultivars under heat stress which effect at the different stages of growth in the maturation 
time. On the tolerate condition the plants are accept to the high temperature range for the 
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survival of the heat stress P

16,17
P. The living organism and plants are resembled to each other in the 

acceptance of thermal tolerance.  To adopt the high range of temperature which helps the plant to 
keep the cell safe from opposite effect of the atmosphere. At present time the temperature will 
rises day by day of the surrounding so that the modern and developing farm crop become more 
tolerable to the temperature riseP

18,19,47,48
P. 

Heat tolerant can become easier with the help of heat shock protein formation under 
abiotic condition. It is found in five categories named as HSP-100, HSP-90, HSP-70, HSP-60 
and sHSPs i.e. small heat shock proteins. These proteins are the base  to tolerate  heat stress 
condition and also high temperature . In the wheat the formation of HSPs directly involve in 
tissue temperature formation which ranged from 32-33P

0
P C. The main work of this protein is in 

cellular haemostasis condition in the cell translocation and also degradation of different cellular 
process. It is mainly responsible for to stabilize the protein refolding stages of the cell P

20,21,22
P. 

Another aspects is also important which is considered as factor which effect the yield of 
the crop such as soil salinity. Normally this was occur in arid and semi- arid regions. From this 
cause most of the soil fertility was effected. The physical state of soil which is rich in inorganic 
salts, rich concentration of soil nutrients which is not beneficial for the plant growth.    
  
Tolerance towards drought 

According to the survival the plant becomes capable to live, grow and follow the 
reproduction process it is known as drought toleranceP

23
P. To solve the water deficiency condition 

which become a helpful tool in the drought.  During drought the productivity of the germplasm 
can be improved by ecological factors P

24
P. To proceed the lots of thing for drought tolerance we 

must understand its opposite effect in lots of agriculture crops. Developing a detailed 
understanding of drought tolerance indices in several crops is considered an essential strategy, 
that will assist in limiting the adverse effects of moisture stress on crop production P

25,26
P. For the 

wheat breeder to grow and develop the wheat crop under stress condition to 
increase production.  In stress condition the farmer tries to wheat grow in proper management 
rather than it forms barren land.  Under stress condition the crop characteristics such as yield of 
the crop, water use efficiency, chlorophyll contents are effected by drought. These are the most 
desirable properties which become the marker to select the drought tolerance and intolerance 
cropP

27,28
P. 

  
Physiological and biochemical changes during stress 

1. Effect of enzyme antioxidant activity during stress: 
Plant enzymes are those chemical substances which helps in the body to properly digest 

food and absorb the nutrients which are required in the metabolic activities. They are responsible 
for the overall well-being of the body and are present in raw foods that have not been exposed to 
temperatures above 118 degrees Fahrenheit.An enzyme acts as an biological catalyst which 
either promote or inhibit all the metabolic activities in the plants .In agriculture plants an enzyme 
acts as a catalyst which promote or inhibit the metabolic activities of the plants. It helps to stop 
or inhibit the destructive cells. It is called as oxidative stress. In wheat grain popularly known as 
ROS which acts in detoxification during drought, cold, heat, salinity and UV-B radiation effects. 
The enzyme plays an important role in stress condition. An enzyme such as CAT, SOD and APX 
was rises with the parallel effect of CAT and SOD. The crop which was grown under stress 
condition has a higher rate of antioxidant activity. And highest in the tillering stageP

29
P. 
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2. Effect of non -enzyme activity during stress 
“Enzymes can be defined as biological polymers that catalyze biochemical reactions.” 

The vast majority of enzymes are proteins with catalytic capabilities that are essential for 
maintaining various life processes. Metabolic processes and other chemical reactions in the cell 
are carried out by a set of enzymes that are necessary to sustain life.In the early stage of stress 
condition, the sudden rise in the level of GSH. When the stress was increased GSH was 
decreased. The variety of crop become sensitive in relation to the rise in GSH level at tillering 
stage. The pigment level was decreased during stress period P

30
P. 

3. Effect of amino acid and soluble proteins during stress 
Amino acids have traditionally been considered as precursors to and constituents of 

proteins, and play an important role in plant metabolism and development. A large body of data 
suggests a positive correlation between proline accumulation and plant stress.Amino acids play 
important roles in cellular metabolism and stress responses. Some plants subjected to stress 
accumulate proline and other amino acids that act as osmolytes, regulate ion transport, modulate 
stomata opening, and detoxify heavy metals.When the amino acid such as proline was increased 
in order to the soluble protein decreased. It has adversely relationship between amino acid and 
soluble protein content.  At the time of irrigation the amino acid proline become in normal 
rangeP

31,32
P. 

4.  Effect of carbohydrates concentration during stress 
During stress condition the level of T.S.S. and fructose content was increased in the 

tillering as compared to jointing condition. Those crop which are the most sensitive display the 
rise in T.S.S  content. In irrigation period the level of T.S.S and fructose content was decreased P

33
P. 

5.  Effect of L W R (leaf water relation) and osmotic adjustment 
The level of water content and osmotic potential, turgour osmotic potential were 

increased during stress duration. The time period of tillering the plants become most sensitive to 
the water potential level and leaf water potential. 

6.  Effect of crop phenology, dry matter and yield of grain traits 
These parameters give the response to the drought intensity, crop growth and the cultivar to 
lower the level of these parameters. 
  

Drought stress limits vegetative growth by reducing leaf water content in various cereals 
and legumes P

34,35 
Pwhich might be markedly influenced by inhibition of stomatal 

conductance/transpiration. Reduced stomatal conductance resulted in increase in leaf 
temperatures both of which induced leaf wilting. Drought stress can cause membrane damage, 
chlorophyll photosynthesis, due to stomatal or non-stomatal associated mechanisms. Drought 
stress impairs mineral uptake and drastically reduces nitrogen fixation in legumes such as in 
soybeanand pea. Collectively, these adverse effects eventually decrease assimilate production 
and mobilization to developing seeds in various crops P

36,37,38,39
P.  
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Schematic diagram of wheat growth and development stages, periods of initiation 
or growth of specific organs and periods of different components of grain yield 

 

 
 
 
DROUGHT STRESS AFFECTS NITROGEN ASSIMILATION TO RESULT IN POOR 
QUALITY SEEDS 
Drought stress impairs symbiotic nitrogen fixation through rising oxygen diffusion resistance to 
root bacteroides resulting in reduced activity of nitrogenase that decreases nitrogen availability 
for biosynthesis of proteins, which is a primary reserve in grain legumes, and reduces seed 
yield P

40
P. 
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 The drought consists of indirect scope which has the other effect in the manner of 
regional employment, deficits in trade, outer dept. The main area of agriculture and also non 
agriculture have an role to the determine another round effect of drought condition. The different 
area on the village level on the bases of household work, health risks and in agriculture sector. 
The agriculture and its involving people mostly depends upon the rain water so that it can really 
suffer from drought condition. P

41,42 
PThe producer of either large or small size affected by shortage 

of assets. At the results the quality of purchasing power was diminished, huge amount of 
unemployed people increased and to increase the cost of credit. Hence people of this sector 
suffer from hunger, work price of labour was decreased.   During drought there are social and 
institution people are attached to affect the financial condition of the households at different 
levels P

43,44,45,46
P. 

 
Conclusion   

Natural calamities affect the crop yield and its production among them stress is also one 
of them. There are number of aspects such as morphological, physiological, biochemical, and 
molecular responses which are affected by the drought stress. It is an environmental phenomena 
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which is expressed and regulated by the genetics. There are number of genes which are regulated 
in the wheat drought condition by enzyme and protein metabolism P

47,48
P.   

In the agriculture sector there is loss of precipitation so that negative effect of crop 
growth and yield. As soon as the global warming occur the climate was changed to enhance the 
frequency of intensity.  The crop tolerance which effect the water stress to increase the 
productivity and yield of the crop.P

49,50
P  To overcome the physiological function which have low 

water plant condition and overcome the stress condition to enhance the sustainable crop 
production. Among the stress of drought soil drought is also an important factor which is 
effected the crop quality. During the water deficient condition for the longer period of time 
which reported or affect the water relation with the plant system of many terrestrial plants. The 
plant create an effort to survive in drought condition on the property of biochemical, 
physiological, morphological which helps to the tolerance development such as cuticle growth, 
restricted growth of stomata, gene based regulation.P

51,52
PAt the evaluation and development 

period the plants are becoming more tolerant condition in Crasulaccan plant which increase their 
efficiency towards drought.  For the survival of this stress condition plants can modify several 
things which develop their morphology to increase their root length. P

53,54
P The growth and 

development of the plant effected by biology of the plant, its effect by climate, its physiology 
and also its biochemical aspects towards tolerance. 
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