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Abstract: In Bangladesh, agriculture play an important role in sector of the economy and it is highly dependent on climate.  The 
present study was conducted to assess farmer’s perception on climate change and soil carbon sequestration (SCS) in the Ludhua 
village under Senbagh upazilla of Noakhali district during November 2012 to February 2013. The study consisted of 94 randomly 
selected farmers. It was observed that nearly about 77% respondent realized change in climate and 23% respondent found no 
variation in climate; among them 69.5% respondent claimed temperature is increasing. About 55.1% respondent believed man 
made activity responsible for extreme event (i.e. flood, cyclone, drought etc) while 38.5% respondent believed nature is the 

responsible for extreme event. Most of the respondent (94.7%) found organic farming improves soil health. Crop residues are 
important source of soil organic matter which captures soil carbon by the formation of humus. About 86.1% respondent had 
concept about crop residue. Majority of the farmer (53.2%) claimed that composting increase soil organic matter. Conservation 
agriculture like crop rotation, cropping pattern, conservation, tillage and stubble retention irrigation and fertilization are the main 
drivers for SCS. Although most of the (57.2%) farmers had no idea about soil carbon and SCS but they followed various soils 
management practices for better crop yield (crop rotation 90.3%, irrigation 98.96% and fertilization 96.8%) which helps to 
increase soil organic carbon. 
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Introduction 
 

Farmers’ perceptions on climate change and 

variability are important in adaptation as they 

determine decisions in agricultural planning and 

management. Farmers can be influenced by peers’ 

perceptions and values within their community in 

terms of climate change and variability (Maddison, 

2006). Over the past decades, soil organic carbon has 

received increasing attention due to its potential 

capacity to play an important role in mitigating 

greenhouse gas (GHG) emissions (Wander and 

Nissen, 2004). In soil carbon management, increasing 
the soil C pool has been substituted with the term of 

soil carbon sequestration or SCS (Paustian et al., 

2000). SCS defines the (long-term/permanent) 

removal of CO2 from the atmosphere into the soil. 

The benefits of soil organic matter for soil health, 

plant growth and production due to its fundamental 

role in the function and fertility of terrestrial 

ecosystems are well known. Sparling et al. (2006) 

proposed soil organic carbon management to have an 

environmental protection benefit of up to 40-70 times 

the productivity (yield) benefits. Climate change may 

have beneficial as well as detrimental consequences 
for agriculture. Climate change will be caused 

increasing of soil evaporation rates and increase the 

chances of severe droughts. Decomposition of soil 

SOC will more rapidly be occurred. Carbon 

sequestration in the agriculture sector refers to the 

capacity of agriculture lands and forests to remove 

carbon dioxide from the atmosphere. The amount of 

carbon stored in soil organic matter is influenced by 

the addition of carbon from dead plant material and 

carbon losses from respiration, the decomposition 

process and both natural and human disturbance of 

the soil. By employing farming practices that involve 

minimal disturbance of the soil and encourage carbon 

sequestration, farmers may be able to slow or even 

reverse the loss of carbon from their fields. The 

world’s soils are the largest terrestrial reservoir of 
carbon. A sizable part of the damaging extra load of 

greenhouse gases in the atmosphere today comes 

from soil carbon released when we switched from 

traditional farming to intensive grain growing. Land 

use change such as converting pasture to woodland, 

using minimum tillage on cropland, or excluding 

livestock from pasture increases the amount of carbon 

sequestered in the soil. The present study dealt with 

awareness level of people in relation to climate 

change and soil carbon sequestration. The study also 

revealed the different impacts perceived by the people 
due to changes in climate and management regarding 

SCS. 
 

Methodology 
Study area 
The study was conducted in Ludhua village under 

Senbagh upazilla (23° 0' 56" North, 91° 13' 24" East) 

of Noakhali district a South-eastern part of 

Bangladesh. Senbagh upazilla of Noakhali district 

was selected purposively where high yielding rice 

varieties, vegetables and other crops are grown. In 

total Ninety four adult farmers identified as head of 

households were individually interviewed. Heads of 

household were considered as we hypothesized that 

he/she was the one to make decision about 
agricultural management practices and that his 

knowledge, perception etc were to be taken into 

account above all.  
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Instrument for collection of data 
A questionnaire schedule was prepared for collection 

of data from the respondents keeping the objectives of 

the study in mind. Both open and closed forms of 

questions were included in the interview schedule. 

The questionnaire was prepared in English and the 
questionnaire was pretested before preparing the final 

version of questionnaire for collecting the data for the 

study. The pretest was helpful in identifying faulty 

questions and statements. Necessary additions, 

deletions, modifications and adjustments were made 

in the interview schedule on the basis of experience 

gained from the pretest.  
 

Farmer survey on perception of climate change, soil 

carbon sequestration and soil management  
 

Farmers were asked closed and open-ended questions 

about farm activities, farmer climate knowledge and 

perceived climate change. To make a connection with 

farmer perception, farmers were asked questions 

about their age, level of education, marital status and 

number of children. Farmer main activities 

(agriculture, husbandry, commerce etc.) were also 

sought with an emphasis on crop types, water system 
(rainfed or irrigated), type of cultivar used, cropped 

land area per crop and right of land use (heritage, 

purchase, etc.) Farmers were asked to name the 

differences between the past climate and today’s 

according to climate variables (rainfall pattern, 

temperature, extreme events). For instance, we asked 

if the rainfall onset / cessation was now early, late or 

unchanged compared to past climate; if the number of 

rainfall events or dry spells have decreased, increased 

or stay unchanged; if temperature, the number of hot 

/cool days in years have decreased, increased, or stay 

unchanged, etc. Open-ended questions were also 
asked to farmers to mention any other indicators of 

climate change in their environment. Impacts on 

agriculture were assessed by asking whether growing 

period, sowing and harvesting time, yield changes for 

climate change. To access soil management 

strategies, farmers were asked to list their strategies 

from the best to the least to adapt to climate change 

and to explain why they think they were worth doing. 

After that we asked the farmer closed-ended questions 

whether he/she knows the soil fertility management 

practices inorganic and organic fertilizer, cover crop, 

crop residues, tillage and why they do those practices. 
 

Data processing and analysis 

Data collected was subjected to descriptive analysis 

of simple proportions using the SPSS Version 12 
statistics software. The main tools of analysis were 

descriptive statistics including frequency distribution 

for all variables. Uniformity between respondents in 

the different communities was determined using two-

way Chi-square (χ2) test of homogeneity analysis 

(Gomez and Gomez, 1984) 

 

Results and discussion 
 

Farmer’s perception on climate change 
 

Most of the respondents (77%) have positively 

observed that climate change occurred and only 23% 

did not realize about climate change (Fig. 1). In case 

of annual temperature, most of the respondent 

(69.5%) found temperature increased, 20.9% 

respondent found decreased and 9.6% did not found 

any change (Table 1). Due to temperature change, 

day-night temperature variation was occurred. About 

46.8% respondent claimed small variation in day-

night temperature where as 26.6% noticed moderate 

variation, 19.1% got huge variation and 7.4% found 
no variation at day night temperature. In case of 

annual precipitation 41.5% respondent replied that 

rainfall had not evenly distributed, 48.86% 

respondent replied due to uneven distribution of 

rainfall caused heavy rainfall at season and rest of the 

9.64% respondent claimed that distribution of rainfall 

evenly occurred (Table 1). Among them 52.1% found 

rainy season starts later, 29.8% found rainy season 

starts earlier, 8.5% found rainy season starts right on 

time and 9.6% had not any idea when rainy season 

start. Due to climate change natural disaster occurred 
frequently in this   area, 66% flood occurred, drought 

occurred 18.1%, cyclone occurred 10.6% and other 

catastrophe strikes 6.6% (table 4.4). 55.1% 

respondent obtained this extreme event caused by 

manmade activity, 38.5% respondent believes this 

extreme event caused naturally and 6.4% had given 

other opinion (Fig. 2).  

 
 

  
Fig. 1. Farmers’ perceived climate change 

         

               
                              Fig. 2. Causes of extreme events     
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                          Table 1. Distribution of respondents according to various factor of climate change 

            

Category Frequency Percent 

Temperature Increasing 65 69.5 

Decreasing 20 20.9 

No idea 9 9.6 

Variation in day 

night temperature 

Found small variation 44 46.8 

Moderate variation 25 26.6 

Huge variation 18 19.1 

No variation 7 7.4 

Rainy season start Early starts 28 29.8 

Lately starts 49 52.1 

Starts at right time 8 8.5 

No idea 9 9.6 

Distribution of 

rainfall 

Not evenly distributed 39 41.5 

Evenly distributed 09 09.64 

Heavy rainfall at season 46 48.86 

Extreme event Flood 62 66 

Cyclone 10 10.6 

Drought 17 18.1 

Other 5 5.3 

 

Impacts of climate change on agriculture 
 

Most of the respondent (38.25%) obtained growing 

period had been broader while  29.8% respondent  

observed growing period had been shorter, 19.1% 

respondent  observed growing period remain at the 

same time and 12.85% respondent  had no idea about 

growing period (Table 2). In case of sowing date most 

of the respondent (45%)  obtained sowing date had 

been later while 35.1% respondent found sowing date 
had been earlier,18.8% respondent  found sowing date  

remain at the same time and 1.1% respondent  had no 

idea about sowing date( Table 2). Most of the 

respondent found harvest date had been later (45.7%) 

while 31.9% respondent got harvest date had been 

earlier, 19.1% respondent  found harvest date  remain 
at the same time and 3.2% respondent  had no idea 

about harvest date( Table 2). Farmers were asked the 

impact of climate change caused any variation on 

agricultural production. 94.7% respondent found 

changes of yield occurred, only 2.1% respondent 

obtained changes of yield not occurred and 3.2% 

respondent had no idea about yield variation (Table 2). 

Among the respondent 73.1% obtained negative 

effect, 23.7% obtained positive effect and 3.2% 

respondent found same yield (Table 2). 

 

Table 2. Impact of climate change on agriculture  
 

Category Frequency Percent 

Growing period Shorter 28 29.8 

Broader 36 38.25 

Same time 18 19.1 

No idea 12 12.85 

Sowing date Earlier 33 35.1 

Later 42 45 

At the same time 18 18.8 

No idea 1 1.1 

Harvest date Earlier 30 31.9 

Later 43 45.7 

At the same time 18 19.1 

No idea 3 3.2 

Changes of yield Yes 89 94.7 

No 2 2.1 

No idea 3 3.2 

Effect of changes 
yield 

Positive benefit 22 23.7 

Negative effect 69 73.1 

Same yield 3 3.2 
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Soil management in relation to climate change 

mitigation 
 

Most of the respondent (91.5%) followed tillage 

operation, 7.4% had no idea about tillage operation 

and 1.1 had not done any tillage operation on their 

land. From them most of the respondent done tillage 

operation at their land for good yield (90.4%). Only 

2.1% and 1.1% respondent done tillage operation for 

improving soil health and for increasing microbial 

activity respectively (Fig 3). By employing organic 

farming practices that involve minimal disturbance of 

the soil and encourage carbon sequestration (EPA 
2008).  

 

 
Fig. 3. Distribution of respondents according to reason of tillage operation 

 

Crop rotation is an important for improving soil 

health, destroying certain pest infestation etc. Most of 

the respondent 90.3% knows about cropping pattern 

and rest 9.7% had not known about cropping pattern. 

Among them 42% respondent followed cropping 

pattern for improving soil health, 31% followed 
cropping pattern for profit, 21% respondent followed 

cropping pattern for destroying certain pest 

infestation and rest of the 6% followed crop rotation 

for other objective( Fig 4). A recent study by Luo et 

al. (2010) reviewed conservation agricultural 

practices (such as rotation cropping, conservation 

tillage and stubble retention and 

irrigation/fertilization) and found that increasing the 

crop frequency and perenniality and a combination of 
stubble retention and conservation tillage where the 

main drivers for SOC accumulation. 

 

 

 
 

Fig 4: Distribution of respondents for reason of crop rotation 

 

 

 

 

 

J. Environ. Sci. & Natural Resources, 6(2): 233-238, 2013                                 ISSN 1999-7361 



237 

 

Table 3. Purpose of cultivation cover crops 

 

Purpose of cultivation of cover crops Frequency Percent 

  

  
  

  

For improving soil health 30 31.9 

For extra income 16 17.0 

To preserve moisture 33 35.1 

Conventionally 15 16.0 

Total 94 100.0 
 

Cover crops referred to as carbon sinks because they 

can store large amount of carbon on their vegetation. 

About 63.2% respondent grown cover sometimes, 

26.5% respondent grown cover crops regularly and 
10.5% did not grown cover crops. Among them 

35.1% grown cover crops to preserve soil moisture, 

31.9% grown cover crops for improving soil health, 

16% grown cover crops for extra income and rest of 

the 16% grown cover crops conventionally (Table 3). 

Recent reports have investigated the potential of 

organic agriculture to reduce greenhouse gas 

emissions (Rodale Institute, 2008). Organic systems 
of production increase soil organic matter levels 

through the use of composted animal manures and 

cover crops. 

 

Table 4. Distribution of respondents according to reason of fertilizer use 

 

Reason of fertilizer use Frequency Percent 

 Improving soil health 1 1.1 

  Increasing yield 74 78.7 

  For more profit 19 20.2 

  Total 94 100.0 

 

Balance fertilization is indispensible to avoid crop 
yield decline on cultivated land and to supplement 

nutrient loss from the soil. Majority (96.8%) 

respondent applied fertilizer and rest 3.2% did not 

used fertilizer. They applied fertilizer increasing yield 

(69.2%), for more profit 20.2% and 10.6% use 

fertilizer improving soil health (Table 4). Among the 
respondent 39.4% used inorganic fertilizer, 35.1% 

used both organic and inorganic fertilizer, 25.56% 

used organic fertilizer. Zhou et al. (2010) stated that 

not cost but yield as important factors for farmers 

decisions on fertilizer use. 

 

 
                     

                                Fig. 5. Purpose of crop residue use in Ludhua village under Noakhali district 
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Crop residues important source of soil organic matter 

which capture soil carbon by the formation of humus. 

Most of the respondent 86.1% had concept about crop 

residue and rest 13.9% had no concept about crop 

residue. Among them 66% respondent used crop 

residue for burning, 19.1% respondent added crop 
residue in the soil and 14.9% respondent used crop 

residue for preparation of compost (Fig. 5). Among 

the farmers most of them (53.2%) believed that 

composting increase soil organic matter, 19.1% 

believed that cover crops increase soil organic matter, 

8.5% believed that utilization of crop residue increase 

soil organic matter, 2.1% believed that reduced tillage  

increase soil organic matter and rest of the 

17.6%believed that above all practices increase soil 

organic matter. SALM practices assist in farmers’ 

climate change adaptation processes by increasing the 
resilience to floods, droughts and erosion through 

improved water conservation and enriched fertility of 

soils (Wachiye, 2011). 

 

Conclusion 
 

So it is clear from the data of the study that climate change 

occurred and it had direct effect on temperature raising, 

day-night temperature variation etc. Man made activity 

mostly responsible for climate change. Conservative 
agricultural practices such as rotation cropping, 

conservation tillage and stubble retention, irrigation and 

fertilization are main drivers for SOC accumulation. 

Though most of the (57.2%) farmers had no idea about 

soil carbon but they followed various soil management 

practices (crop rotation 90.3%, irrigation 98.96% and 

fertilization 96.8%) for better crop production which helps 

to increase soil organic carbon in the farmer’s field. 
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