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INTRODUCTION 

 
Severe drought stress may impair many plant functions 

but the main effect is reduction of carbon fixation. This, 

in turn, may differentially affect plant growth and 

production depending on many variables such as the 

length of the stress, the vegetative status of the crop, and 

the occurrence of other environmental stress (e.g., high 

light irradiance and high temperatures). One of the most 

well known responses to drought stress is stomatal 

closure and the subsequent increase of resistance to 

CO2diffusion in leaves (Kaiser, 1987). The concentration 

of CO2 at the site of its fixation (the chloroplast) may be 

further restricted by resistances inside the leaf 

mesophyll (Loreto et al., 1992). These resistances are 
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Drought is still limited in most crops is produced. Morphological and physiological 

knowledge to improve drought resistance under drought conditions created problems 

important is the fact each of these genetic relationships and processes associated with 

the exact amount of important plant and grain yield is unknown. The other hand, 

heritability of grain yield under water is reduced. Improve the performance of drought 

tolerant cultivars based on morphological and physiological components of plant 

modification as an important solution is proposed. One of the key predictions of climate 

change is that, in some regions, droughts are likely to increase in frequency and severity. 

This will have significant implications for the long-term viability of plant populations, 

especially where water availability plays a key role in delineating species ranges. 

However, while drought and overall aridity are known to be strong determinants of 

plant species distributions at the landscape level, much less is known about the ways in 

which plant populations respond to changes in drought regime, or the long-term impacts 

that extreme droughts have on plant community composition, structure, and function. 

While it is known that drought can cause significant re-structuring of plant communities, 

relatively few studies have quantified the environmental and biological factors that 

promote plant survivorship under acute moisture stress, especially in topoedaphically 

heterogeneous landscapes. The capacity for evolution to rescue plant populations faced 

with increasingly severe drought from extinction is also poorly understood. This places 

severe restrictions on our ability to predict the impacts of climate change on plant 

populations in many environments worldwide. In this paper a review Effects of climate 

change and Drought-stress on plant physiology. 
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also likely to increase in water-stressed leaves (Cornic 

and Massacci, 1996; Loreto et al., 1997). 

Summer crops of the Mediterranean region generally 

experience recurrent drought stress episodes during 

their vegetative and reproductive cycles. Irrigation water 

is a limited resource and water-saving practices are 

highly encouraged. It is therefore important to determine 

whether drought stress causes physiological 

consequences in field-grown plants that are a) transient 

and unable to affect plant growth and crop yield, or b) 

persistent and limiting plant growth and crop yield 

(Delfine et al, 2001). 

The human influence on the earth�s climate is becoming 

more and more obvious. Climate observations prove the 

existence of a global warming trend: global average 

temperature has increased by 0.88C since 1900 (Hansen 

et al., 2006) and the 12 hottest years observed globally 

since 1880 all occurred between 1990 and 2005.The 

European heat wave of 2003 was a drastic 

demonstration of the extent of impacts we need to expect 

more often in the future (Schar and Jendritzky, 2004; 

Ciais et al., 2005). Latest climate change scenario 

projections for Europe suggest that by 2100 

temperatures will increase between about 28C in Ireland 

and theUK, up to about 38C in central Europe and 4�58C 

in the northern. 

The changes in climate will also have associated 

consequences for biotic (frequency and consequences of 

pest and disease outbreaks) and a biotic disturbances 

(changes in fire occurrence, changes in wind storm 

frequency and intensity) with strong implications for 

forest ecosystems (lindner et al., 2010). In this paper a 

review Effects of climate change and Drought-stress on 

plant physiology. 
 
Climate change 

 

Climate change has already triggered species distribution 

shifts in many parts of the world. Increasing impacts are 

expected for the future, yet few studies have aimed for a 

general understanding of the regional basis for species 

vulnerability. We projected late 21st century distributions 

for 1,350 European plants species under seven climate 

change scenarios. Application of the International Union 

for Conservation of Nature and Natural Resources Red 

List criteria to our projections shows that many 

European plant species could become severely 

threatened (Gerten et al, 2004). More than half of the 

species we studied could be vulnerable or threatened by 

2080. Expected species loss and turnover per pixel 

proved to be highly variable across scenarios (27� 42% 

and 45� 63% respectively, averaged over Europe) and 

across regions (2.5� 86% and 17� 86%, averaged over 

scenarios). Modeled species loss and turnover were 

found to depend strongly on the degree of change in just 

two climate variables describing temperature and 

moisture conditions. Despite the coarse scale of the 

analysis, species from mountains could be seen to be 

disproportionably sensitive to climate change (60% 

species loss). The boreal region was projected to lose few 

species, although gaining many others from immigration. 

The greatest changes are expected in the transition 

between the Mediterranean and Euro-Siberian regions 

(Edwards and Richardson, 2004).  
 
Drought-stress 

 

Drought is a major environmental stress factor that 

affects the growth and development of plants. Drought or 

soil water deficit can be chronic in climatic regions with 

low water availability or random and unpredictable due 

to changes in weather conditions during the period of 

plant growth. The effects of drought are expected to 

increase with climate change and growing water scarcity. 

Water is an increasingly scarce resource given current 

and future human population and societal needs, putting 

an emphasis on sustainable water use (Rosegrant and 

Cline, 2003). Thus, an understanding of drought stress 

and water use in relation to plant growth is of 

importance for sustainable agriculture. Plants, being 

sessile, have evolved specific acclimation and adaptation 

mechanisms to respond to and survive short- and long-

term drought stresses. Analysis of these protective 

mechanisms will contribute to our knowledge of 

tolerance and resistance to stress. The complex 

responses to environmental stress, from perception to 

transcriptional and physiological changes, need to be 

considered at a global systems biology level to study the 

multiple interactive components in this biological 

process (Krishnan and Pereira, 2008). 

Global gene expression analysis showed a substantial 

down-regulation of many photosynthetic genes under 

pDr wilting drought compared with a subtle change 

under mDr In Arabidopsis, more than 50% of the 

photosynthate is stored as starch (Zeeman and Rees, 

1999). Therefore, we examined the gene expression data 

for effects of both drought treatments on starch 

biosynthesis and degradation. Two enzymes in starch 

biodegradation, a-amylase and b-amylase, were induced 

under pDr with expression log2 ratios of 1.5 and 3, 

respectively. Under mDr, onlyb-amylase was induced, 

with a log 2 ratio of 0.4. To validate these observations, 

plants were sampled for starch quantification from both 

drought treatments. The highest accumulation of starch 

in wild type Arabidopsis plants was found to be in the 

late afternoon (at the end of the daily photoperiod; 

Caspar et al., 1985). 
 
The Importance of Extreme Climatic Events and 

Drought 

 

Public awareness of the importance of extreme climatic 

events is growing (Beniston and Stephenson 2004). This 

is perhaps due in large part to the impacts of events such 

as the 2003 European heatwave (Schär et al. 2004), 

which caused up to 45,000 heat-related deaths (Patz et 
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al. 2005), the 2010 Russian heatwave (Dole et al. 2011), 

and the disastrous 1950�s to 1980�s drought in the West 

African Sahel (Dai et al. 2004; Cook 2008). While longer-

term climatic reconstructions (e.g., Manrique and 

Fernandez-Cancio 2000; Stahle et al. 2007) suggest that 

the occurrence and impacts of such climatic events are 

not new (e.g., Acuna-Soto et al. 2005, Benson et al. 2007), 

there is now a growing concern that anthropogenic 

global warming (Hansen et al. 2006) could increase the 

severity and frequency of extreme climatic events (Katz 

and Brown 1992, Beniston and Stephenson 2004) in the 

future. Indeed, evidence now exists on both global and 

regional scales in support of this prediction (Collins et al. 
2000; Easterling et al. 2000). Major changes to the 

earth�s climate are likely to challenge the sustainability of 

natural and agro-ecosystems globally. Food production is 

the bedrock that underpins human societies (Bell et al. 

2004; Tubiello et al. 2007), and historical evidence from 

pre-Columbian Anasazi and Classical Period 

Mesoamerican societies in North and Central America 

(Acuna-Soto et al. 2005, Benson et al. 2007) illustrate the 

disastrous impacts that losses in agricultural production 

due to severe climatic events can have on human 

populations. From an ecological perspective, climate 

change also represents a major threat to the 

conservation of globalbiodiversity. Numerous plant and 

animal species have already undergone significant range 
shifts in response to recent climate change (Walther et al. 

2002, Kelly and Goulden 2008), and such changes are 

likely to continue into the future as species� climatic 

niches move across the landscape. Indeed, it is argued 

that that in the absence of rapid implementation of 
strategies to reduce global greenhouse gas emissions, 

these and other processes will likely be commit a large 

proportion of the earth�s biota to extinction (Thomas et 

al. 2004). By disturbing plant populations and derived 

ecosystem functions that depend on complex species 
interactions, extreme climatic events are likely to play a 

central mechanistic role (Parmesan et al, 2000). 

 

CONCLUSION 
 

The results of this and other studies reinforce the central 

argument that extreme drought events are likely to be 

key drivers of ecosystem change under anthropogenic 

global warming. Even on short timeframes, drought can 

significantly re-structure plant communities, but deeper, 

more prolonged events have the potential to cause 

catastrophic mortality of plant populations and to drive 

persistent changes in the spatial distributions of 

dominant species. In a static climatic regime, plant 

populations may, over time, be able to recover from such 

events, but today we are faced with a different situation: 

the frequency and duration of drought (as with other 

extreme events) is, in some regions, expected to increase. 

Under these conditions, changes in plant populations 

caused by extreme drought may well be permanent. The 

implications for biodiversity conservation and 

agricultural production are obvious, especially in 

systems where water limitation is a key determinant of 

community composition and structure. 

At present, there are too few data available to make 

general predictions concerning the role that evolutional 

rescue is likely to play in maintaining plant population 

fitness against a backdrop of increasingly severe drought. 

Evidence from the temperate grassland system 

presented above suggests that once drought mortality 

becomes high enough, the survival of individual plants 

increasingly reflects local or micro-variation in soil 

moisture, and drought tolerance traits are rendered 

effectively neutral to selection. However, for most plant 

populations the potential for evolutionary rescue is likely 

to reflect a more complex interplay between spatial 

heterogeneity in water availability, amount and 

heritability of genetic variance for drought-related traits, 

and the role of demographic factors that facilitate or limit 

adaptation. With so few contemporary case studies to 

draw on, this an area ripe for further research. 
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