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Research Article
EFFECT OF CLIMATE CHANGE ON MOUNTAINOUS AGRICULTURAL SYSTEM IN 

MAKAWANPUR, NEPAL

A. P. Subedi*
Agriculture and Forestry University, Rampur, Chitwan, Nepal

ABSTRACT
Climate change is one of the burning issues of this era for sustainable development which has great 
impact on ecosystem and agriculture. Changes in climatic factors such as temperature, solar radiation 
and precipitation has great potentials to influence on cropping system, landscape and biodiversity of 
hilly areas. In this context, this study was done covering randomly selected 60 farming households 
in Makawanpur district of Nepal with the objectives to assess trend of change in climatic variables, 
adaptation strategies at farmers’ level, effect on cropping system and their impact on crop productivity. 
The findings revealed that about 45 percent respondents had knowledge on climate change, and 
knowledgeable households have adopted climate change adaptation strategy against negative effects. 
Likewise they were more pro-active to perceive weather change pattern and suitable practices in 
agricultural sector. Most of the weather variables such as temperature, rainfall and hailstorm have been 
trending towards the undesirable direction. Among farming households, the decrease in productivity, 
change in harvesting, change in crop variety, and change in sowing time have been perceived and 
realized by 26.7, 23, 47 and 30 percent respondents, respectively. To adapt to the changing context 
of climate, adaptation practices such as mulching (13%), hedge row planting (7%), change in crop 
variety (35%), and change in harvesting time (15%) have been practicing by the farmers with the 
resultant increase in productivity as revealed for about 30 of percent households. Introduction of new 
varieties, irrigation facilities and other relevant climate smart technologies are suggested to generate 
and adapt practices in order to maintain the sustainability of mountainous agricultural system, and for 
the promotion of livelihoods of farming communities inhabiting in the mountains.

Key words:  Adaptation, mitigation, perception, temperature

INTRODUCTION
 Climate change is defined as  variation which is attributed to human activity that alerts the composition 
of the global atmosphere and which is in addition to natural climate variability observed over extended period 
of time (IPCC, 2007). Climate change has been taking place from the origin of the earth as a natural process but 
in the recent years due to anthropogenic activities the rate of change has been taking place at an increasingly 
alarming rate. According to IPCC (2014) there has been a tremendous rise in the surface temperature of the 
earth due to a massive increase in the anthropogenic emissions of greenhouse gases (GHGs), such as CO2, 
CH4 and N2O in the atmosphere as a result of the rapid economic and population growth since the mid-
twentieth century as compared to the last 800000 years (UNFCCC, 2007). Global warming has been the 
most evident impact of climate change (UNCTD, 2009). The temperature in the Himalayan and hilly region 
is rising at a higher rate of 0.08˚C per annum as compared to a rate of 0.04˚C per annum in the Terai region 
of Nepal (Malla, 2007). The rate of increase in the temperature is found to be even higher than the global 
average. Nepal is predicted to be one of the most severely affected countries by the impacts of climate change 
in the years to come (Synnott, 2012). 
 Along with these shifts in the temperature patterns, there has been a considerable shift in the 
precipitation patterns of the country. The number of rainy days has decreased with longer drought conditions 
and erratic rainfall (Malla, 2007). The total annual precipitation has shown an increasing trend over the 
years, however, with an erratic pattern. There has been less number of rainy days with an increased intensity 
of rainfall (Malla, 2008). Nepal has been hard hit by the impacts of climate change. Due to changes in the 
rainfall patterns, the cropping system and production, which are primarily dependent on rainfall, are struck 
hard. The changes in the hydrograph and water availability during the pre-monsoon, monsoon and post-
monsoon seasons are known to have direct impacts in the Nepalese agricultural system (Sharma and Shakya, 
2006). These changes contributed to cut back crop production leading to increasing in the problem of food 
security (ADB, 2009).

* Corresponding author: apsubedi@afu.edu.np
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Hills and mountains are proved to be early indicators of global climate change (Singh et al., 2010). 
Mountain environments are doubtless susceptible to the impacts of global warming as a result of the 
mix of increased sensitivity to climate change and limited potentialities for species migration to favorable 
locations create mountains as a “islands”. A modification in atmospheric condition will cause it to expand 
its traditional catchment area extending loss in plant productivity (Rosenzweig et al., 2001). Increase in 
summer temperatures would favour growth of temperate zone insects resulting in quicker development and 
extra generations (Porter et al., 1991). High winter temperature probably results into redoubled over-
wintering thereby increasing population levels within the following season (Porter et al., 1991).More extreme 
weather events like droughts and floods likely to be increased which probably lead to pest and disease 
outbreaks. Drought stress affects plant physiology, inflicting some plants to become more prone to pests and 
pathogens, particularly once combined with higher temperatures might suppress plant defense mechanism 
(Rosenzweig et al., 2001).  Also due to global warming, dry period is extended and because of that there's a 
lot of forest fire, and increase in pest and diseases in crops (LFP, 2010). 

Change in climate has huge impact on farming and water resources, because of inconvenience in 
irrigating water for crop production, is hampered as Nepal is dependent on rain fed farming system (Shrestha 
et al., 1999). Fragile hill based ecosystem of Nepal is more vulnerable to global warming (Lieu & Chen, 
2000). To adapt the ever-changing condition of global climate change and its impact, farmers are adopting new 
practices. In this context, this study was conducted to assess the impact, perception and adaptation strategies 
in the context of climate change on cropping system as practiced by the local farmers in the mountainous 
region of Makawanpur. The specific objectives were to assess different cropping practices in the hills; identify 
the impact of climate change in the cropping system and biodiversity, and document the different innovation 
strategies practiced by local farmers to cope with the scenario of climate change.

MATERIALS AND METHODS
This study was conducted in representative hilly VDC, Manahari of Makawanpur. Primary and 

secondary data relevant to study were collected from various sources. Stratified random sampling was 
employed to gain a higher degree of precision from selected 2 wards and population was stratified based 
on socio-economic status considering that it creates heterogeneity in the livelihood to Indigenous farmers, 
especially on the factors related to the climatic variation. Primary data were collected from field observation 
in 60 households whereas, secondary data were collected from the record of Community Forest Users Group 
(CFUGs), District Development Committee (DDC), District Agriculture Development Office (DADO) 
and other organizations’ reports, booklets and journals. Household interview was conducted in the entire 
sampled household using pre-tested semi-structured interview schedule. Information on climatic phenomena, 
it’s impact on cropping system adopting in the community of indigenous farmers and generally with the 
oldest and the most experienced person in household affairs were also collected from household survey. A 
Focal Group Discussion (FGD) was carried out to cross check the information's gathered during household 
interview.

Data was analyzed using both qualitative and quantitative techniques. Data were entered in SPSS 
spreadsheet and analysis was carried out using both SPSS and STATA. For qualitative analysis different 
descriptive analysis were performed and mean, frequency, percentage and Chi-square test were employed to 
accomplish the objectives of the study.

RESULTS AND DISCUSSION
Socio-economic and demographic characteristics

Average age of the respondents in the study areas was 40.25 years which was found higher (41.09 yrs.) 
among farmers without knowledge on climate change as compared to knowledgeable farmers (39.22yrs). This 
difference between average age of respondents was found non-significant between two study sub-population 
(Table 1).
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Table 1. Socio-demographic and economic characteristics of respondents

Variables Overall 
(N=60)

Knowledge on climate change Mean 
Difference

Chi-square 
value

P 
valueYes (n=27) No (n=33)

Age of respondent (yrs.) 40.25 39.22 41.09 -1.86 -0.461 0.647
Economically active 
member (No.)

4.23 4.48 4.03 0.45 0.855 0.396

Land holding (Kattha) 8.29 9.20 7.53 1.67 0.899 0.372

Out of the 60 respondents, 60 percent were male and remaining 40 percent were female. Similarly, 63 
percent of respondents who heard about climate change were male and 57 percent of people who didn’t know 
about climate change were male. This difference was also not significant (Table 2).

Table 2. Gender of respondents by level of awareness in the study area

Gender
Knowledge on climate change

Overall (N=60)
Yes (n=27) No (n=33)

Male 17 (63.0) 19 (57.6) 36 (60.0)
Female 10 (37.0) 14 (42.4) 24 (40.0)
Chi-squared value = 0.180                P- value = 0.672

Note: Figure in parentheses indicates percentage

Perception of respondents on the basis of educational level and their knowledge on climate change 
seems significant. Out of all the respondents, 50 percent were illiterate, 43.3 percent were only literate and 
6.7 percent of whole respondents hold at least school level education. Out of the whole respondents who 
said they know about climate change, about 44 percent were illiterate, 41 percent were literate and about 15 
percent were above school level where as those who were unknown about climate change, 54.5 percent were 
illiterate and 45.5 percent were literate and none of the respondents who hold above school level degree said 
they don't know about climate change and it was significant at 10 percent level significant. About 28 percent 
respondents told they change their occupation in last 10 years. The respondents among whom they know 
about climate change, 74.1 percent did not changed the occupation in last 10 years and out of them who told 
they don't know about climate change, about 70 percent respondents did not change their occupation. Hence, 
occupation change of the population in last 10 years didn’t appear significant on the basis of their knowledge 
on climate change. Out of total respondents, 40 percent said they have food sufficient for 9-12 months period, 
28.3 percent respondents said they have food sufficient for 3-6 months, 20 percent have sufficient food for 
less than 3 months and 11.7 percent of the total respondents have food sufficient for 6-9 months (Table 3). 
This difference was also significant between two study groups.

Table 3. Respondents Occupation change and food sufficiency level in study area

Occupation change
Knowledge on climate change

Total (N=60)
Yes (n=27) No (n=33)

Yes 7(25.9) 10(30.3) 17(28.3)
No 20(74.1) 23 (69.7) 43 (71.7)

Chi square value = 0.14 P value = 0.708
Food sufficiency level
Upto 3 month 4(14.8) 8(24.2) 12(20)
3-6 months 7 (25.9) 10 (30.3) 17 (28.3)
6-9 months 1 (3.7) 6 (18.2) 7 (11.7)
9-12 months 15 (55.60) 9 (27.3) 24 (40)
Chi-squared value = 6.39 *P-value = 0.094 

Note: Figure in parentheses resemble percentage
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Impact of climate change
Out of the respondents, 30 percent seems to have stable crop productivity since last 10 years and 30 

percent of the respondents perceived increase in crop productivity in the same period. Whereas, about 27 
percent perceived decrease in productivity (Table 4). Crop productivity depends on numbers of biotic and 
abiotic factors. But, the objective of this study was to measure the perceived change in productivity due to 
change in weather variable over a longer period of time. Climatic factors like temperature, solar radiation, 
rainfall, relative humidity and wind velocity may influence crop growth and productivity either independently 
or in combination with each other (Ghimire, 2008). Similar mixed results were also assessed in other studies 
conducted in different environment. Similar to the findings of this study, Aydinalp & Cresser (2008) also 
noticed variation in crop productivity as a result of changes in climate and weather events and changes in 
patterns of pests and diseases. Parry & Rosenzweig (1994) found that the climatic variability and change may 
have an overall negligible effect on total food production as the regional impacts of climate change are likely 
to be variable with some regions benefitting from the altered climate and other regions adversely affected. 
Aydinalp & Cresser (2008) predicted geographical shifts in the land areas suitable for cultivation of key staple 
crops in response to climate change. According to Khanal (2009), there would be negative impacts in the 
low altitude crops grown in the Terai and foothills from the rising temperature as the temperature is already 
high there. Bezabih, Chambwera and Stage (2010) found that despite the projected reduction in agricultural 
productivity, the negative impacts can potentially be quite limited. This is because the time scales involved 
and the low starting point of the economy leaves ample time for factor substitutability (i.e. replacing reduced 
land productivity with increased use of capital and labor) and increased overall productivity. This indicates 
the policies that give farmers opportunity to invest in autonomous climate adaptation, as well as policies that 
improve the overall performance of the economy, can be as important for reducing the impacts of climate 
change in the economy as direct government policies for climate adaptation. Similar results were also obtained 
in India as assessed from a study for effect of random year-to-year variation in weather on agricultural output 
using a 40 year district level panel data set covering over 200 Indian districts. The study results suggested 
that climate change is likely to impose significant costs on the Indian economy unless farmers can quickly 
recognize and adapt to increasing temperatures. Such rapid adaptation may be less plausible in a developing 
country, where access to information and capital is limited.

Table 4. Farmer's perception on level of crop productivity in last 10 years based on Climate change 
knowledge

Trend of crop 
productivity

Knowledge on climate change
Total (N=60)

Yes (n=27) No (n=33)
Increase 7(25.9) 11(33.3) 18(30)
Decrease 8(29.6) 8(24.2) 16(26.7)
Stable 9(33.3) 9(27.3) 18(30.0)
Don't know 3 (11.1) 5(15.2) 8(13.3)
Chi-squared value = 0.797 P-value = 0.850

Note: Figure in parentheses indicates percentage

Based on the farmers' perception of change in crop harvesting time, 50 percent respondents didn't 
know whether they had changed their harvesting time or not due to climate change because its dependent on 
various reasons like time of seed sowing or transplanting, rainfall and its intensity, seed type used but, about 
38 percent respondents feel there was change in harvesting time of crop in last 10 years and about 12 percent 
said there is no change (Table 5). 
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Table 5. Distribution of respondents’ perception about change in harvesting period

Changes in harvesting 
period

Knowledge on climate change
Total (N=60)

Yes (n=27) No (n=33)
Change 12(44.4) 11(33.33) 23(38.3)
No change 2 (7.4) 5 (15.2) 7 (11.7)
Don't know 13 (48.1) 17 (51.5) 30(50.0)
Chi-squared value = 1.275                                   P-value = 0.529

Note: Figure in parentheses indicates percentage

Adaptation practices 
Among all, about 47 percent farmer respondents perceived that they did change in crop variety, 30 

percent changed in cropping time, 13.3 percent changed in the field pattern, 6.7 percent changed in crop 
diversity within field and 3.33 percent farmers applied other methods to adapt effect of climate change in 
the farm. Among respondents who were knowledgeable on climate change, about 59 percent perceive the 
changed in crop variety, about 26 percent changed in cropping time, 11 percent changed in the field, 3.7 
percent changed in crop diversity and none of them say they applied other methods. Whereas, group of non-
knowledgeable on climate change, 36.4 percent changed crop variety, 33.33 percent changed in cropping 
time, 15.2 changed in the field pattern, 9.1 percent changed crop diversity and 6.1 percent applied other 
available methods in last ten years (Table 6).

Table 6. Farmers Perception on effect of climate change on agronomic practices

Effect of climate change in farm
Knowledge on climate change

Total (N=60)
Yes (n=27) No (n=33)

Change in crop variety 16(59.3) 12(36.4) 28(46.7)
Change in cropping time 7(25.9) 11 (33.33) 18 (30.0)
Change in the field pattern 3 (11.1) 5 (15.2) 8 (13.3)
Change in crop diversity 1(3.7) 3 (9.1) 4 (6.7)
Others 0(0) 2 (6.1) 6 (3.33)

Chi-squared value= 4.40                                       P -value = 0.354
Note: Figure in parentheses indicates percentage

According to the survey on adaptation practices of high rainfall, 35 percent respondents have changed 
crop variety to adapt the high rainfall, 30 percent use other various methods, 13.3 percent use mulching, 
15 percent change harvesting time and methods and 6.7 percent used hedge row planting. Among climate 
knowledgeable respondents, 40.7 percent respondents changed crop variety, 25.9 percent used other mixed 
methods, 14.8 percent changed harvesting time or methods, 11.1 percent used mulching and 7.4 percent 
used hedge row planting methods to adapt high rainfall (Table 7). Adaptation is the adjustment in natural or 
human systems in response to actual or expected climatic stimuli or their effects, which moderates harm or 
exploits beneficial opportunities. Various types of adaptation can be distinguished, including anticipatory, 
autonomous and planned adaptation (UNFCC, 2009).  In the same line, there were some local coping and 
adaptation strategies adapted by communities in response to potential and observed risks and hazards related 
to climatic and non-climatic factors in study area.

Adaptation practices refer to actual adjustments, or changes in decision environments, which might 
ultimately enhance resilience or reduce vulnerability to observed or expected changes in climate (Adger, 
2007). Various adaptation measures that deal with climate variability and build upon improved land and water 
management practices have the potential to create resilience to climate change and to enhance water security 
(FAO, 2011). According to (CSSA, 2011) understand the physiological, genetic, and molecular basis of 
adaptation to drought, heat, and biotic stresses likely resulting from climate change; translate new knowledge 
into new agricultural systems that integrate genetic and management technologies. 
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In reality at macro-level, a wide variety of programs for the agricultural sector’s adaptation to climate 
change are in effect depending on the national and regional conditions. Adaptation measures are classified 
into five programs: research and development (crop development, meteorological and climate information 
system, resource management innovation), government programs and insurance (agricultural subsidies, private 
insurance, resource management program), agricultural production techniques (agricultural production, 
land utilization, irrigation, cultivation time control), and financial management for farm households (crop 
insurance, crop future trading, income stabilization program, household income) (Smit & Skinner, 2002). 
Farmers in the study area have adopted some of the agronomic adaptation strategies like mulching, hedge row 
planting, change in crop variety, change in harvesting time and other similar. But, farmers were not aware or 
unable to adapt about role of financial, technological, research and development of aspects in adaptation to 
climate change in study area.

Table 7. Farmers perception on adaptation practices to adopt with high rainfall

Adaptation practices
Knowledge on climate change

Total (N=60)
Yes No

Mulching 3(11.1) 5 (15.2) 8 (13.3)
Hedge row planting 2 (7.4) 6 (6.1) 4 (6.7)
Change in crop variety 11(40.7) 10(30.3) 21(35.0)
Change in harvesting time 4 (14.8) 5 (15.2) 9 (15.0)
Other 7 (25.9) 11 (33.3) 18 (30.0)

Chi-squared value=0.95                                         P- value = 0.916
Note: Figure in parentheses indicates percentage

Perception on trend of change in climatic variables
Out of total respondent households, about 37 percent perceived increase in total rainfall in last 10 

years and equal number of people reported a decrease in rainfall, but 26.7 percent people perceived no 
change in rainfall in 10 years. On the basis of their knowledge on climate change, it seems quite significant. 
Among those who are listed knowledgeable on climate change, 48.1 percent respondent said decrease in 
total rainfall whereas 22.2 percent perceived increment. On the other hand, among those who are listed 
non-knowledgeable on climate change, 48.5 percent people perceived there is increase in total rainfall, 27.3 
percent thought decrease and 24.2 percent people though it’s same in last 10 years. According to the survey, 
on the perception of the farmers, 66.7 percent told average temperature of the area is increased in last ten 
years  which is followed by 18.3 percent responded that there is decrease whereas 15.0 percent perceived 
that its same over ten years' time. Similarly, among the total respondents surveyed, 35 percent respondents 
perceived the increase in rainfall intensity in the area in last 10 years where as 38 percent though there is 
decrease in rainfall intensity and 26.7 percent people though its same.
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Table 8. Farmers’ perception on trend of total rainfall, rainfall intensity and temperature

Climatic variables Total rainfall
Knowledge on climate change

Total (N=60)
Yes (n=27) No(n=33)

Total rainfall Increase 6 (22.2) 16 (48.5) 22 (36.7)
Decrease 13 (48.1) 9(27.3) 22 (36.7)
Same 8 (29.6) 8 (24.2) 16 (26.7)

Chi- squared value = 4.72 *                       P- value = 0.09
Change in average temperature Increase 20 (74.1) 20 (60.6) 40 (66.7)

Decrease 4 (14.8) 7 (21.2) 11 (18.3)
Same 3 (11.1) 6 (18.2) 9 (15.0)

Chi Square Value = 1.23                       P value = 0.541
Rainfall intensity Increase 7 (25.9 ) 14 (4.4) 21 (35)

Decrease 12 (44.4) 11 (33.3) 23(38.3)
Same 8(29.6) 8 (24.2) 16 (26.7)

Chi-squared value=1.79                        P- value= 0.408
Note: Figure in parentheses indicates percentage

Among the respondents surveyed, 38.3 percent perceived there is decrease in flood, 28.3 percent 
thought there is increase in flood frequency, 16.7 percent though it’s same and again 16.7 percent people 
thought they were unaware about flood frequency. On the basis of their climate change knowledge, their 
perception of flood frequency was insignificant. Among studied respondents, 51.7 percent people though 
there is increase in drought frequency and 31.7 percent people thought it’s decreasing in last ten years. Similar 
perception was seen in the drought severity in that area. Perception of respondents on drought on the basis of 
climate change knowledge seems insignificant.

Table 9. Farmers perception on flood frequency and drought in study area

Climatic variables Types of change
Knowledge on climate change

Total (N=60)
Yes (n=27) No(n=33)

Flood frequency Increase 6 (22.2) 11 (33.3) 17 (28.3)
Decrease 12 (44.4) 11 (33.3) 23 (38.3)
Same 5 (18.5) 5 (15.2) 10 (16.7)
Don't know 4 (14.8) 6 (18.2) 10 (16.7)

Chi-squared value = 1.327                    P- value = 0.723
Drought frequency Increase 12 (44.4) 19 (57.6) 31 (51.7)

Decrease 10 (37) 9 (27.3) 19 (31.7)
Same 3 (11.1) 1 (3.0) 4 (6.7)
Don't know 2 (7.4) 4 (12.1) 6 (10.0)

Chi-squared value= 2.72                       P-value = 0.436
Drought severity Increase 12 (44.4) 18 (54.5) 30(50)

Decrease 8 (29.6) 9 (27.3) 17(28.3)
Same 4 (14.8) 1 (3.0) 5 (8.3)
Don't know 3(11.1) 5 (15.2) 8 (13.3)

Chi-squared value= 2.98                        P-value = 0.39
Note: Figure in parentheses indicates percentage
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According to research findings, 38.3 percent people perceived decrease in hail storm frequency and 
33.3 percent thought there is increase in hail storm frequency in study area. On hail storm severity, 33.33 
percent people though its increasing, 40 percent though its decreasing and 20 percent thought it's same in last 
10 years. Perception on hail storm frequency and its severity on the basis of climate change knowledge seems 
in-significant as given in Table 10. Among the respondents surveyed, 51.7 percent thought there is decrease 
in dew frequency and 26.7 said it’s same in last 10 years. In case of dew severity, 50 percent of respondents 
though its decrease in dew severity and 26.7 percent thought it’s same in last 10 years. Perception on dew 
frequency and severity on the basis of climate change knowledge is not significant.

Table 10. Farmers' perception on hailstorm and dew in study area

Climatic variables Type of change
Knowledge on climate change

Yes (n=27) No(n=33)
Hailstorm frequency Increase 11( 40.7) 9 (27.3)

Decrease 10 (37.0) 13 (39.4)
Same 4 (14.8) 10 (30.3)
Don’t know 2 ( 9.4) 1 (3.0)

Chi-squared value=2.92                                P- value=0.403
Hailstorm severity Increase 11 (40.7) 9 (27.3)

Decrease 10 (37.0) 14 (42.4)
Same 4 ( 14.8) 8 (24.2)
Don’t know 2 (7.4) 2 (6.1)

Chi-squared value=1.61                                   P- value=0.656
Dew frequency Increase 4 (14.8) 5 (15.2)

Decrease 15 ( 55.0) 16 (48.5)
Same 7 (25.9) 9 (27.3)
Don’t know 1 (3.7) 3 (9.1)

Chi-squared value = 0.801                                   P -value= 0.849
Dew severity Increase 5 (18.5) 6 (18.2)

Decrease 14 (51.9) 16 (48.5)
Same 7 (25.9) 9 (27.3)
Don’t know 1 (3.7) 2 (6.1)

Chi-squared value= 0.12                                  P- value = 0.976

One of the major problems due to climate change is low rainfall which is being copied by farmers 
with different methods in the research sites. Among the respondents, 28.3 percent used mulching, 13.3 percent 
used change in variety, 10 percent use change in crop, 3.3 percent used drip irrigation and 45 percent used 
other mixed methods to cope low rainfall. 

Table 11. Distribution of respondents adopting adaptation strategies for low rainfall in study area

How to adapt low rainfall
Knowledge on climate change

Total (N=60)
Yes (n=27) No(n=33)

Drip 1 (3.7) 1 (3.0) 2 (3.3)
Mulching 6 ( 22.2) 11 (33.3) 17 (28.3)
Change in variety 5 (18.5) 3 (9.1) 8 (13.3)
Change in crop 3 (11.1) 3 (9.1) 6 (10.0)
Other 12 (44.4) 15 (45.5) 27 (45.0)

Chi-squared value= 1.72                                       P-value = 0.787
Note: Figure in parentheses indicates percentage
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 Climate change has been observed in Nepal in varying level of climates that are prevalent in diversified 
topography and vegetation. There are impacts of climate changes in Terai (almost tropical region), mid-hills 
and valley (subtropical region), and mountains and the Himalaya (temperate and tundra regions) of Nepal. 
A country like Nepal could not explain more than this as the impact of climate changes in the Himalayan 
region. Because of climate change it is reported untimely start of monsoonal rainfall that resulted rain deficit 
in the eastern Terai lowlands in 2005/06, reducing crop production by 12.5% nationwide (Malla, 2008). In 
agriculture, about 10% of agricultural land was left fallow due to rain deficit on the one hand, while on the 
other hand in the mid- western Terai faced heavy rain with floods, which reduced crop production by 30% 
(Regmi, 2007). 

Impact of adaptation strategies on crop productivity
About 50 percent respondents perceived that different adaptation practices used help to increase 

productivity, 30 percent said it’s same and 20 percent didn't know about it or unaware about that. On the 
basis of knowledge on climate change, among those who said they did know about climate change, 63 
percent realized increase in production due to adaptation practices, and 37 percent perceived it remaining 
same. Among climate non-knowledgeable respondents, 39 percent said there is increase in production due to 
adaptation practices, 36.4 said they didn't know and 24.2 percent said production remained same in last 10 
years though different adaptation practices applied (Table 12). 

Table 12. Effect of adaptation practices on productivity in study area

Effect of adaptation practices
Knowledge on climate change

Total (N=60)
Yes (n=27) No(n=33)

Increase 17(63) 13 (39) 30 (50)
Remain same 10 (37) 8 (24.2) 18 (30.0)
Don't know 0 (0) 12 (36.4) 12 (20.0)

Chi squared value = 12.23 ** P-value= 0.2
Note: Figure in parentheses indicates percentage

CONCLUSION
Findings of this study revealed about the existing condition of climate change and its effect on 

ecosystem, agriculture, and ultimately to people’s livelihood in the hilly region of Makawanpur. The effect 
of climate change is increasing day by day. It is well perceived that location specific studies are essential for 
particular sector and communities and there is an urgent need to find out the effective adaptation strategies. 
Thus, there is strong need to enhance understanding on impacts of climate change on agriculture. Studying 
about the local people and their way of cropping system is also helpful to conserve the indigenous crops and 
agro-biodiversity. Effect of climate change in last ten years clearly revealed the change in agro-biodiversity 
and productivity. On the other hand level of production was not severely affected in last ten years mainly due 
to the adaptation practices against climate change. Introduction of new varieties, developing more irrigation 
facilities and other relevant climate smart technologies are suggested to generate and adapt practices against 
climate change for the promotion of livelihoods of farming communities inhabiting in the mountains.  
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