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ABSTRACT: earth and already causing inclusive impacts from melting glaciers, and rising sea levels increasing the 

probabilities of natural risks like flooding due to extreme rainfall. If these trends persists and hasten in struggling country like 

Pakistan, might cause significant risks to essential natural resources for survival as major chunk of population is agriculture 

dependent but poor, food insecure and victimized to hunger. Farmers are exploiting natural resources to feed their families 

resultantly; they are increasing the concentration of CO2 and greenhouse gasses. It’s time for Pakistan to take some actions to 

combat climate change. Pakistan can significantly limit the damage and loss caused by climate change through implementing 

environment friendly techniques among farming communities such as Conservation agriculture to promote climate smart 

agriculture. 
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1. INTRODUCTION  
The existence and occurring of climate change in the world 

has been acknowledged; future change is also inevitable 

that’s why  we  will  have to  adapt  to  these  changes  [1,2].  

Furthermore,  future  impacts  and  adaptation  necessities  

will  be  reliant  on  the  necessity and effectiveness with 

which mitigation measures are executed [3].  For instance, 

Australia has significant vulnerability to the changes in 

temperature  and  rainfall  projected  over  the  next  decades  

to  100  years [4]. Pakistan is also vulnerable to the climate 

change as Pakistan stands on 3rd among the top 10 worst 

vulnerable countries. Pakistan is blend of poor to rich 

population but poor population is more which is heavily 

dependent on farming.  These poor people are more 

vulnerable to external shocks including droughts, natural 

disasters floods, earthquake affecting their livelihood assets. 

To reduce this vulnerability mitigations strategy can do 

better. IPCC [1] described climate change adaptation as  

“adjustments in human and natural systems in response to 

actual or expected climatic variation, with a view to 

moderating harm or exploiting beneficial opportunities is an 

area of growing concern and engagement for many 

developing countries”. 

Conservation agriculture is one of the most viable mitigation 

strategies to reduce the climate change impacts.  

Conservation Agriculture is to conserve, improve and make 

more efficient use of natural resources through integrated 

management of soil, water, crops and other biological 

resources. Pakistan is low income country where almost half 

of the population is living below the poverty line. Literacy 

rate is below the mark and these people are already victims of 

deprived resources. Farmers don’t seem to be aware of 

climate change neither the efforts from public sector are seen 

in this perspective [5]. So, climate change is a major 

challenge how we will cope with its drastic impacts for 

longer term. In addition what will be the future of farmers 

who are going to be victimized? It is also fact that these 

farmers still didn’t enjoy the resilience after being struck by 

disastrous flood.  

Climate Change and Agriculture 

Climate change known no boundaries and it is also uncertain. 

The impacts of climate change are widespread around the 

globe either its developed country of developing. Agriculture 

is the sector having enough contribution in economic 

development of any country. In monetary terms, agriculture 

represents less than 2 percent of GDP in high -income 

countries, and 2.9 percent for the world as a whole. It is more 

important for low-income countries, amounting to almost 

one-fourth of GDP in the least developed countries In 

addition; agriculture is also the most climate sensitive 

industries with outdoor production processes that heavily 

depend on particular levels of temperature and precipitation 

[6].  

Temperature, rainfall and precipitations are the indicators of 

climate change and a variation of these indicators is harmful 

for the agricultural productivity. Rising greenhouse gas 

emissions raise changes in rainfall patterns, river flows and 

temperature, resultantly the food availability may decline 

because of lower production [7]. Calzadilla et al. [8] narrated 

that under both optimistic and pessimistic scenarios of future 

emissions, the many effects of climate change could together 

cause food production to fall 0.5 per cent by the end of this 

decade, and 2.3 per cent by the 2050s. as a result food prices 

will increase while availability will decrease. By midcentury, 

staple food like cereals grains, sugarcane and wheat re 

predicted to be roughly 40% more expensive than the 

countries being safe from climate change [7].  

Above mentioned facts show that almost entire world is 

vulnerable to the climate change but no one know which 

country and when. Moreover, no one knows the vulnerability 

context. But most of the countries in the world are preparing 

to mitigate the climate change through diversified production 

practice sand new technologies. It’s also pretty clear that all 

the countries are not doing equally but doing under their 

resources imitations. Like the other countries of world 

Pakistan is also under threat of climate change. Center of 

International and Security Studies at Maryland USA, stated 

Pakistan as one of the high risk fragmented economies at risk: 

“Piecing together publicly available data about Pakistan, it is 

clear that climatic changes disturb the social and political 

equilibrium of a society by either creating new fault lines in 

the social, political, or ethnic landscape of that society, or by 

exacerbating existing ones”.-  
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Pakistan has faced devastating monsoon floods for the last 

three years, including the worst in its history in 2010 when 

catastrophic stream killed millions of people and caused 

damage of millions in agricultural sector. An increase in the 

mass balance of the Karakoram glaciers, a phenomenon 

unique in the Himalayan region, has substantially reduced 

water flows in the Indus River basin. The pattern of rainfall 

throughout the country has varied widely, and the duration 

and intensity of the summer season has increased. Result of 

the change in rainfall patters is that now it rains consecutively 

instead of in intervals as it usually occurs some years ago. 

This consecutive rainfall is more dangerous to the agriculture.  

Global Climate Risks Index (2013) depicted that Pakistan 

stands on the 8th rank as most vulnerable to the climate 

change. Last year’s Pakistan was on same rank and still is on 

8th rank which shows the poor performance of policies and 

mitigation strategies. In 2010, Bangladesh was on 1st position 

but now is on 4th rank depicting their extended efforts toward 

climate mitigation. Bangladesh is also low income country 

story so, is role model for Pakistan to mitigate the climate 

change. When we talk about the only 2011, Pakistan is the 

3rd most vulnerable country to climate change indicating the 

need of some strategic planning and mitigation strategies.  

Conservation Agriculture: Mitigation Strategy 

Conservation agriculture (CA) generally states to keep the 

resources safer for long term benefits. Moreover, CA is also 

defined as reduced soil disturbance and permanent soil cover 

combined with crop rotations as a more sustainable 

cultivation system for the sustainable future. Baker et al. [9] 

described that “Conservation tillage is the collective umbrella 

term commonly given to no-tillage, direct-drilling, minimum-

tillage and/or ridge-tillage, to denote that the specific practice 

has a conservation goal of some nature. Usually, the retention 

of 30% surface cover by residues characterizes the lower 

limit of classification for conservation-tillage, but other 

conservation objectives for the practice include conservation 

of time, fuel, earthworms, soil water, soil structure and 

nutrients. Thus residue levels alone do not adequately 

describe all conservation tillage practices.” At present, 

farmers are more inline toward excessive tillage operation for 

the sake of maximum return. In fact, it wrong as they are 

deteriorating the natural resources badly. Figure 7 explains 

the detailed negative impacts of excessive tillage practices on 

land. Sainju et al. [10] also illustrated that form the past 

several decades, excessive agricultural practices including 

intensive tillage, excessive fertilization to enhance production 

has resulted in the severe degradation of not only soil but also 

of environment. In addition, it has increased erosion and 

nutrients leaching in ground water. Moreover, during 

performing these practices release of green house gases such 

as carbon dioxide (CO2) and nitrous oxide (N2O), cause 

global warming in the atmosphere by oxidation of soil 

organic matter. Consequently, environment friendly 

management practices that should have capability to sustain 

yields and soil properties are needs. Conservation Agriculture 

is most viable option in this perspective.  

Conservation agriculture is the possible solution for 

resilience. Major reason of being major reason is “in 

conservation agriculture farmers don’t need any new 

technology or new practices. They just have to focus on their 

existing resources and they have to use these resources 

judiciously for the longer term benefits. Some benefits of the 

conservation are mentioned here which support the need of 

conservation agriculture as mitigation strategy against climate 

change.  The improved production practices under framework 

of conservation agriculture, such as, conservation tillage, 

cover cropping, crop rotations and reduced application rate of 

N fertilization show promising results to boost soil and water 

qualities. Through these practices mentioned above soil 

Carbon and Nitrogen storage can be sustained while reduced 

soil erosion and N leaching from  the  soil  profile to the 

surface and groundwater without significantly  altering crop  

yields  as compared with  conventional tillage, no cover 

cropping,  and full rate of N fertilization [10]. Increased 

yield, reduced cost of production including time and money 

[11], water conservation, better protection to soil surface, 

enhanced fertilizer efficiency (10-15%) in the rice-wheat 

system, reported increased release of nutrients with time 

because of more active microbial active and nutrient 

recycling [12[, weed control [13, 14]), weed suppression 

through biological agents [15, 16 17, 18 19], soil 

sustainability [20] and potential to raise level of soil organic 

matter are major benefits of conservation agriculture.   

Despite of these benefits adoption of conservation agriculture 

is lower. Derpsch [21] argued that CA is knowledge intensive 

and complex system to learn and implement. It cannot be 

reduced to simple standard technology and thus pioneers and 

early adopters face many hurdles before the benefits of 

conservation agriculture can be reaped.  Some effective 

technologies and dissemination may work for long term 

benefits. Pieri et al. [22] proposed scaling up of conservation 

agriculture requires dynamic harmonized enabling policies 

and institutional support to producers and supply chain 

service providers.  

 

CONCLUSION AND RECOMMENDATIONS 
Climate is changing evolving major threats and no one can 

deny from it. No one is certain about the impacts of climate 

change. Agriculture, mainstay of various nations is exposed 

to climate change. Local farmers of Pakistan are struggling 

against the malicious climate change. Phenomenon is 

affecting the likelihood of farmers. For the resilience farmers 

need adaptations of conservation agriculture to revise our 

resources and document secures future. Badly deteriorated 

natural resources are depleting. Conservation agriculture put 

message on the board that “uses the land according to its 

capability for longer term benefits”. This will not only save 

cost of production but also will boost the productivity. In 

addition, it will help to mitigate the climate change impacts 

through practices like reduced tillage,; this will control soil 

deterioration and reduce gas emissions from automobiles 

used for mechanization. Judicious use of other inputs like 

water, fertilizers, insecticides/pesticides and production 

practices will strengthen the position. Farmers have resources 

they just need capacity building. Re-research should be 

focused instead of new research. The needs of the small 

farmers should me prime focus. Following suggestion are 

made on the basis of discussion 
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 There is dire need to popularize in real what climate 

change is and what is vulnerability. This awareness will 

change the mind of farmers 

 There is need to raise awareness among farmers about 

conservation agriculture as mitigation strategy against 

climate change 

 Capacity building of farmers is necessary and in this 

regard, strong interaction of agronomy and agricultural 

extension is necessary to disseminate conservation 

agriculture properly and effectively 

 Capacity building of institutes is also needed to work 

seriously for the climate change mitigation. In this regard, 

public sector should accomplish partnership with various 

agencies 

 Pakistan has energetic youth and potential for 

development. So, especially in agricultural universities 

young agri. graduates should be trained and educated 

about climate change so that they may play their role in 

changing the attitude of farmers in surroundings.  
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