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Abstract  Food security and sustainable supply remain a big challenge against achieving key SDGs, and this is 
especially the case in most Sub-Saharan African countries where extreme poverty, social unrest, terrorism, youth 
unemployment and corruption remain a huge setback to economic development. Climate change is further 
compounding these problems, with huge implications for the agricultural sector which has over 70% of the 
population depending on it for livelihood. Smallholder farmers are even worst hit, owing to their limited capital, lack 
of modern agricultural technology, little or no government supports etc. This study is therefore aimed to investigate 
the dimensions of changes in the climatic pattern of communities in Edo north, and the associated effects on 
smallholder farming operations. Primary data were collected through questionnaires, interviews and focused group 
discussions with sampled crop famers (SCF). The study found that majority of SCF were migrant farmers (44.6 %), 
while the indigenous farmers only constituted about 33.4 %. In terms of type of crop(s) cultivated in the study area, 
145 (28.4 %) of the respondents cultivated multiple crops (tuber/ plantain/ cereal/ vegetables), 26.6 % exclusively 
cultivated tuber crops (cassava/yam/ cocoyam/ potato), while 16.5 %) solely cultivated plantain/banana. Other farm 
types include cereal crop (rice/bean/maize/corn) 14.4 %, and vegetables (pumpkin/tomato/melon/okra) 9.5 %. Most 
notable evidence of climate change was extreme hot temperature in the day (n 29.5%, while extreme cold at night 
was 23.5%. Similarly, 19.0% of sampled crop farmers also viewed increased rainfall as notable evidence of climate 
change in the study area, while another 13.5% linked strong wind to climate change. Others notable evidences were 
flooding 9.5% and delayed, decreased and erratic rainfall with a total percentage of 5.0%. In terms of effects on 
farming operations, impact on fertilizer and manure application emerged as mostly affected with a weighted 
mean score (WMS) of 3.05. This was followed by effect on spraying of farm against pest and disease control 
with a WMS of 2.92, while weeding of farm and late planting ranked 3rd (WMS = 2.87). In terms of impact on 
the farming families, reduction in farm income and frequent washing away of valuable soil nutrient were mostly 
reported with the WMS of 3.56. This was followed by poor quality and quantity of yield/output (WMS = 3.42;  
rank = 2nd). 
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1. Introduction 

A sustainable agricultural sector is a key driver of 
economic development and essential towards attainment 
of Sustainable Development Goals. This is especially true 
of a country like Nigeria with abundance of natural and 
human resources. In Nigeria, the agricultural sector is one 
of the mainstay of the economy, contributing 22.35% of 
overall GDP in real terms in Q1 2021, [1] and employs 70 
percent of the labor force in the country [2]. More so, of 

the four activities that make up agricultural operations in 
Nigeria, i.e crop production, livestock, forestry and fishing, 
crop production remained the major driver of the sector, as 
it accounts for 72% of overall nominal growth in the 
sector during first quarter 2021. Similarly, based on 
Nigeria’s official definition of smallholders, about 95% of 
Nigerian farmers falls under this category, while the 
corporate and government supported large-scale farms 
account for only 5 percent [3]. Research has further shown 
that smallholder farmers produces 99 percent of Nigeria’s 
agricultural outputs, yet their productivity and operations 
are hindered by several limitations [2]. Studies have 
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attributed these problems to lack and high cost of labor 
and agricultural inputs in rural areas; limited access to 
information, modern agricultural technology, inadequate 
financial services, land tenure system that prevents the 
acquisition of new land; and inconsistent support from 
local government councils [3-9].  

To compound the challenges faced by smallholder 
farmers in Nigeria, is the problem of climatic change and 
variability. Climate change is defined as changes in 
climate variability and in the frequency of extreme 
weather events [10]. Hegerl et al [11] also defined climate 
change as a change in the state of the climate that can be 
identified (e. g. using statistical tests) by changes in the 
mean and / or the variability of its properties that persists 
for an extended period, typically decades or longer. 
Although climatic variability may be due to natural 
internal processes within the climate system (internal 
variability) processes associated anthropogenic activities 
are known to be major drivers of global warming and 
climate change [12,13]. As a result, the global temperature 
has been on the rise since late 20th century and the beginning 
of the 21st century [14]. Study has further shown that the 
earth’s temperature has risen by 0.14° F (0.08° C) per 
decade since 1880, and the rate of warming over the past 
40 years is more than twice that: 0.32°F (0.18°C) per 
decade since 1981 [15]. By 2020, it was reported that 
averaged surface temperature across land and ocean, was 
1.76° F (0.98° Celsius) warmer than the twentieth-century 
average of 57.0°F (13.9°C) and 2.14˚F (1.19°C) warmer 
than the pre-industrial period (1880-1900) [15]. Currently, 
the six datasets used by WMO in the analysis place 2021 
as the sixth or seventh warmest year on record globally [16]. 
In Nigeria, studies have reported gradual rise in the range of 
1901 and 2005 [17-21]. These studies found a mean air 
temperature of 26.3°C from 1901-1970 and then an 
increase to 27.8°C from 1971 to 2005. 

Evidence of rising temperature has the tendency to 
trigger hydo-meteorological droughts as reported by Butu 
and Emeribe [22] Emeribe et al., [20,21]. This because as 
temperature rises, crops will loses water rapidly through 
transpiration thereby increasing crop water need. High 
potential evapotranspiration (PET) is usually observed 
during high temperature condition [23]. Thus, higher 
value of PET, means increased moisture loss, leading to 
deficit water balance which is unfavourable to crops. 
Crops growing under low soil moisture, yield little and 
poor quality seeds. As reported by Obi [24], while 
increase in temperature is expected to elongate the 
growing season in temperate region, such an increase in 
the tropics will result in decimated agricultural output due 
to aggravating soil evaporation rate and invariably drought. 
Increasing temperature weakens plants and their leaves 
wither easily hence there is poor photosynthesis [23]. Kim 
[25] established that rising temperature will result in 
reduced crop quantity and quality due to the reduced 
growth period following high levels of temperature rise; 
reduced sugar content, bad coloration, and reduced storage 
stability in fruits; increase of weeds, blights, and harmful 
insects in agricultural crops; reduced land fertility due to 
the accelerated decomposition of organic substances. In a 
similar study [26] found that increase in temperature not 
only affects the physiological processes that are needed  
 

for plants growth and development but also on the entire 
human endeavor. The development and growth of a plant 
depends upon the exposure of the plant to mean 
temperature during its growing stage, suggesting that plant 
growth relies on the degree of hotness or coldness to 
which the plant is subjected to when it is growing [27]. 
Apart from crops, animals also die in large number during 
prolonged drought as a result of heat stress, dehydration 
and attack by drought induced diseases. 

Although there are many impacts expected from  
global warming and climate change [28-36], studies  
have shown that one of the largest impacts is expected on 
the agriculture sector [12,19,37,38,39,40,41,42]. This 
especially true of communities in the developing countries 
where over 75% of the source of livelihood depend on 
agriculture, and with little or no financial interventions 
from the formal sector. In view of the contribution of this 
critical sector to development, and owing to  the ongoing 
impact of climatic change, it thus become necessary to 
examine how the changing climatic conditions is affecting 
smallholder farming operations. Such information is 
germane in providing insights into farmer’s level of 
awareness on the impact of changing environment, their 
responses patterns and the effectiveness of the existing 
adaption approaches.  
 

2. Materials and Methods 

The study was carried out in communities in Edo north, 
Edo State. The area, lies within Latitudes 6°45' 15.04'' and 
7°34' 31.31.23'' North of the Equator while the 
longitudinal extent expands from Longitudes 5°43' 
21.347'' and 6°41' 46.579'' East of the Greenwich  
(Figure 1). Edo north is bounded in the north by Kogi 
State, in the east by River Niger, in the south by Edo 
Central and Edo South and in the west by Ondo State. Edo 
North occupies an area of approximately 6169.56km2. 
Over the years the population of the study area has grown. 
In 1991, the population of the six (6) local government 
areas (LGAs) namely: Akoko Edo, Etsako East, Etsako 
Central, Etsako West, Owan East and Owan West stood at 
549,496 people. The population increased to about 
955,791 in 2006 and projected to 1,494,815 in 2019 
(National Population Commission, 2010). The people are 
presently distributed among three major sub-ethnic groups 
namely: Akoko Edo largely in the north, Etsako in the 
central and eastern parts and Owan in the western region 
of Edo North. Each sub-ethnic group is strongly connected 
by common tradition of origin, and they speak closely 
related dialects while at the same time exhibiting other 
numerous similar cultural traits. The climate of the study 
area fall within the warm-humid tropical climate region 
with marked wet and dry seasons. The rainy season last 
for about seven months (May to October) and the dry 
season last for about five months (November to April). 
Rainfall is moderate between the months of March and 
May and heaviest between June and September with 
average rainfall between 1000 mm and 1500 mm and 
temperature as high as 36.7°C especially within the hottest 
period of February to April [43]. 
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Figure 1. Study area showing Local Government Areas and Sampled Communities (Source: Compiled using Open Street Map Database (2019)) 

2.1. Method of Data Collection 
The data type used in this study comprised of 

essentially of primary sources. These data were derived 
from field survey through the use of questionnaire, 
interviews and focused group discussion with sampled 
crop famers (SCF). This involved the use of structured 
questions for the purpose of gathering information on the 
variables under investigation. The questionnaires were 
administered to farmers in the selected sample areas. The 
farmers were required to give vital information on the 
subject under investigation. The questionnaire focused on 
the impacts/effects of climate change on farmers 

2.2. Sample Population and Determination of 
Sampling Size 

The population of the study consists of farmers in  
the selected communities from Edo north. However, to 
determine the sample size, [44] asserted that, it is not 
always possible to determine the size of most populations 
or to be certain that each element in the population has an 
equal chance of being included in the sample. Sample size 

is almost invariably controlled by cost and time [45]. 
Nevertheless, [46] provided a useful framework for 
determining an appropriate sample size. The required 
sample size is a function of population size and the desired 
accuracy (within 5%, 3%, or 1%) at the 95% confidence 
level. For instance, if a researcher is sampling from a 
population that consists of 10,000 respondents and wishes 
to be 95% confident that the outcome will be within 5% of 
the true percentage in the population, the researcher need 
to randomly sample 370 respondents” [46]. However, to 
obtain the study population, the 1991 census figures which 
was released at the community level was used due to the 
non-availability of same data in 2006 census. Given that 
population of any place is not static but dynamic, 1991 
population of the area was projected to 2019 using 3.2 % 
annual Edo State growth rate. This gave a figure of 35,510 
which therefore, formed the population for the study. Thus, 
[46] sampling framework was adopted to obtain the 
sample size from the sample population of 35,510 at 95% 
confidence level and 3% error margin. This also equals to 
533 farmers which formed the sample size which was 
shared proportionally according to the population in each 
communities as shown in Table 1. 
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Table 1. Selected Settlements and Distribution of Respondents 

S/No Sampled Communities LGA 
Population 

Sample Size/No. of Questionnaires Number Retrieved 
1991 2019 

1. Makeke Akoko Edo 1861 4495 67 65 
2. Aiyegunle Akoko Edo 1271 3070 46 43 
3. Uzanu Etsako East 611 1476 22 22 
4. Ekwoto Etsako East 1331 3215 48 46 
5. Azukala Etsako Central 1803 4355 65 63 
6. Anegbette Etsako Central 2762 6672 100 92 
7. Odigie Etsako West 1995 4819 72 68 
8. Ogbido Etsako West 802 1937 29 27 
9. Ovbiomu Owan East 439 1060 16 15 
10. Imafun Owan East 614 1483 23 23 
11. Ukhuse-Oke Owan West 634 1532 24 24 
12. Atoruru-Ora Owan West 578 1396 21 21 

Total  14,701 35,510 533 509 
 

2.3. Sampling Techniques 
The study area is made up of six LGAs and purposive 

sampling was used in selecting two (2) communities each 
from the six LGAs. A total of 12 communities were 
purposively selected for this study. The purpose of using 
purposive sampling is based on their level of farming 
activities in the communities. Systematic random sampling 
was adopted in picking farmers in the communities. The 
working of this method is that, in each street, lane or 
layout in the community, the first house was picked and 
thereafter every third residential houses selected. In a case 
where there is no farmer in a particular house, the next 
residential house was chosen.  

2.4. Data Analysis 
Data were subjected to descriptive statistics include 

mean, standard deviation, range, minimum, maximum and 
variance. A four-point Likert’s scale was adopted to 
examine the extent of effects of climate change on 
agricultural practices and on farming households. The 

four-point Likert’s scale ranged from ‘high’ (weight = 4), 
‘moderate’ (weight = 3), ‘low’ (weight = 2) and ‘can’t tell’ 
(weight = 1). Also, the five-point Likert’s scale ranged 
from ‘very high’ (weight = 5), ‘high’ (weight = 4), 
‘moderate’ (weight = 3), ‘low’ (weight = 2) and ‘very low’ 
(weight = 1). This used to rate effects of climate change 
on farming families in Edo north. 

3. Results and Discussion 

The identities of farmers in the study area is presented 
in Figure 2. It can be seen that majority (n = 227; 44.6 %) 
were migrant farmers (outside Edo State) while the 
indigenous farmers (from Edo State) constituted about 170 
(33.4 %) of the sampled crop farmers (SCF). The fact that 
migrant famers dominate farming operations in the study 
area was attributed to the cheap cost of labour and the fact 
that most of the young indigenous people have left the 
communities to cities in search of better job opportunities. 
These migrant famers are mostly from neighboring state 
and far northern Nigeria. 

 
Figure 2. Identity of the Respondent Famers in Edo North 

170 (33.4%)

227 (44.6%)

112 (22%)

Indigenous farmer    
(from Edo State)
Migrant farmer      
(outside Edo State)
Others
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More so, the domination of migrant farmers in the study 
is an indication that food security in Edo North is in the 
hands of non-indigenes. In event of mass withdrawal of 
services by this group of individuals to their roots or other 
places could result in grave food insecurity, hunger and 
starvation. In terms of type of crop(s) cultivated in the study 
area, multiple crops production (tuber/plantain/cereal/ 
vegetables) was mostly practiced with percentage value of 
28.4 %, while 26.6% exclusively cultivated tuber crops 
(cassava/yam/ cocoyam/ potato). Also, 84 (16.5 %)  
solely cultivated plantain/banana. Others focused on 
cereal crop (rice/bean/maize/corn) 73 (14.4 %), while 48 
(9.5 %) of the respondents only focused on vegetables 
(pumpkin/tomato/melon/okra) production (Figure 3). The 
practice of multiple cropping as seen in this study may not 

be unconnected the desire of farmers to boost food 
production and hence increase their food security. Mixed 
cropping also contributes in the reduction of farmers’ 
vulnerability to single crop failure induced by climate change. 

Furthermore, as seen in Figure 4, the modal class of 
farm size was 1 - 5 hectares with a total of 285 (55.9%) 
186 (36.5 %) of the sampled crop famers owned between 
6 - 10 hectares of farmland in the study area. Besides, the 
ownership of farmland ranging from 11 - 15 hectares 
centered around 36 (7.1 %) the respondents while 2(0.5 %) 
respondents owned between 16 - 20 hectares of farmland. 
The fact that more than half of the respondents owned at 
least 1 - 5 hectares of farmland portrays the pleasantness 
of crop production in southern Nigeria as reported by 
Oriakhi et al. [47]. 

 
Figure 3. Type of Crop(s) Cultivated by the Respondents in Edo North 

 
Figure 4. Size of Farmland Owned by the Respondents in Edo North 

Percent

Frequency0

100

200

300

1 – 5
6 – 10

11 – 15
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21 and Above

1 – 5 6 – 10 11 – 15 16 – 20 21 and Above

Percent 55.9 36.5 7.1 0.5 0
Frequency 285 186 36 2 0
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Other socio-economic profile of sampled respondents in 
Edo North is also presented in Table 2. As it could be seen, 
the modal monthly income category was N 31, 000.00 - N 
60, 000.00 with 25.2 (49.5 %). This was followed by 
income class of less than N30, 000.00 per month with 208 
(40.8 %) of the sampled crop farmers (SCF). On the other 
hand, 44 (8.7 %) of the sampled crop farmers in the study 
area earned between N61,000.00 - N90,000.00 monthly. 
On the contrary, 3 (0.6 %) of the sampled crop farmers in 
Edo North earned between N91, 000.00 - N120, 000.00 
while 2 (0.4 %) earned N121, 000.00 - N150, 000.00 
monthly. This finding is line with earlier assertion by 
Okoro et al. [48] that the monthly take home pay of many 
farmers in localities are still less than the N30, 000.00 
national minimum wage. 

Additionally, the result also showed that a greater 
number (n = 131; 25.8 %) of the sampled crop farmers 
had farming experience ranging from 1 - 10 years while 
114 (22.4 %) of the sampled crop farmers had farming 
experience varying between 11 - 20 years in Edo North. 
Equally, 100 (19.6 %) of the sampled crop farmers in the 
study area possessed farming experience varying between 
21 - 30 years even as 87 (17.1 %) had farming experience 
varying between 31 - 40 years. In contrast, 77 (15.1 %) of 
the sampled crop farmers had been farming for over 40 
years in Edo North. Again, the finding where majority of 
the sampled crop farmers having farming experience of 1 - 
10 years agrees with that of [47] who argued that the more 
the farmers are experienced, the higher their level of 
resilience to climate change impacts and ability to deploy 
appropriate adaptation strategies.  

Table 2. Other Socio-Economic Characteristics of Respondents in Edo North 

Socio-economic variables Frequency 
(N = 509) 

Percent 
(100%) 

Monthly Income 

Less than N30, 000.00 208 40.8 
N 31, 000.00 - N 60, 000.00 252 49.5 
N61, 000.00 -  N90, 000.00 44 8.7 
N91, 000.00 - N120, 000.00 3 0.6 
N121, 000.00 - N150, 000.00 2 0.4 
Above N150, 000. 00 0 0 

Farming Experience 

1 - 10 years 131 25.8 
11 - 20 years 114 22.4 
21 - 30 years 100 19.6 
31 - 40 years 87 17.1 
Above 40 years 77 15.1 

Other source(s) of livelihood 

None/nothing else 134 26.3 
Trading (buying and selling) 111 21.9 
Artisan/Driving/Cyclist 95 18.6 
Paid labour 77 15.1 
Hunting/Fishing 56 11 
Other (specify) 36 7.1 

Source: Field work, 2021. 

 
Figure 5. Most Notable Evidence of Climate Change in Edo North 
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Furthermore, the finding also indicates that 134 (26.3%) 
of the sampled crop farmers in the study area did 
none/nothing else. This means that farming was their only 
source of sustenance. On the other hand, 111 (21.9%) of 
the sampled crop farmers took part in trading (buying and 
selling) in addition to crop farming whereas 95 (18.6 %) 
respondents took to artisan/driving/cyclist as off-farm 
employment. Paid labour as an as off-farm source of 
livelihood was passively engaged by 77 (15.1 %),  
while 56 (11 %) of the sampled respondents depend on 
hunting/fishing as part-time occupation. Unstipulated 
(other) sources of livelihood were engaged by 36 (7.1 %) 
of sampled respondent farmers (SRF) in the study area. 
This finding corroborates that of NBS [49] who stated that 
agriculture supports up to 70% of rural dwellers in Nigeria. 
In Figure 5, the most notable evidence of climate change 
in Edo North was extreme hot temperature (n = 150; 
29.5%) in the day, while 120 (23.5%) respondents said it 
was extreme cold at night. Also, 97 (19.0%) of sampled 
crop farmers viewed increased rainfall as the most notable 
evidence of climate change in the study area, while 
another 69 (13.5%) linked strong wind to climate change. 
Others notable evidences were flooding (n = 48; 9.5%) 
and delayed, decreased and erratic rainfall with a total 
percentage of 5.0%.  

Similarly, the extent of effects of climate change on 
agricultural practices in Edo North is presented in Table 3. 
About 158 (31.1%) of the respondents stated that climate 
change exerted high effect during fertilizer and manure 
application, while 227 (44.6%) agreed that it was 
Moderate, 116 (22.7%) reported Low effect, while 8 
(1.5%) said they can’t tell whether climate change has any 
effect. Also, 88 (17.3%) of the sampled crop famers 
reported high, 225 (44.1%) stated moderate, 175 (34.4%) 
stated low effect of climate change during spraying of the 

farm against pest and disease control, whereas 21 (4.1%) 
could not tell if climate change has any effects  
on pest control.  On whether climate affects weeding of 
farm and late planting, 130 (25.5%) of the respondents 
reported high impact, moderate (n = 207; 40.6%), low  
(n = 149; 29.3%) while the remaining; 4.6% could  
not tell the difference. Similarly, 127 (25%) of the 
respondents stated that climate change exerted High  
effect during Seed planting and transplanting, 191 (37.5%) 
agreed that it was moderate, 157 (30.9%) reported low 
effect. In terms of effects on clearing and preparation  
of farmland, 106 (20.9%) of the sampled crop  
famers reported High, 217 (42.6%) stated Moderate,  
162 (31.9%) stated Low effect of climate change during 
clearing and preparation of farmland whereas 24 (4.6%) 
sampled crop farmers could not tell the difference.  
The respondents also reported high effect of climate 
change on Harvesting time/period, 94 (18.4%), Moderate 
(n = 231; 45.4%), Low (n = 151; 29.6%) and Can’t Tell  
(n = 33; 6.6%). 

Another agricultural practice that was reported to be 
adversely affected by climate change is ploughing/soil 
tillage operations. The extent of climate change effect on 
this practice is considered High (n = 96; 18.9%), Moderate 
(n = 212; 41.6%), Low (n = 178; 34.9%), while 4.6% of 
the respondents can tell if there is effect. On the extent of 
climate change effect on the frequency of farm 
inspection/crop pruning the respondents reported high (n = 
86; 16.8%), Moderate (n = 226; 44.4%) and Low (n = 166; 
32.7%). With respect to Postharvest operations, the extent 
of climate change effect on it were High (n = 99; 19.4%), 
Moderate (n = 214; 42.1%) and Low (n = 142; 27.8%)  
Regarding Crop storage and marketing, the extent of 
climate change effect on it were High (n = 100; 19.6%), 
Moderate (n = 198; 39%) and Low (n = 147; 28.8%). 

Table 3. Observed Effects of Climate Change on Agricultural Practices in Edo North 

Agricultural Practices 
Extent of Climate Change Effect Total/Percen

t 
WMS/ 
Rank High 

(4) 
Moderate 

(3) 
Low 
(2) Can’t Tell (1) 

Fertilizer and manure 
application 

Count (%) 158 (31.1) 227 (44.6) 116 (22.7) 8 (1.5) 509 (100) 3.05 
1st Weighted Count 632 681 232 8 1553 

Spraying of the farm for 
pest and disease control 

Count (%) 88 (17.3) 225 (44.1) 175 (34.4) 21 (4.1) 509 (100) 2.92 
2nd Weighted Count 352 765 350 21 1488 

Weeding of the farm and 
late planting 

Count (%) 130 (25.5) 207 (40.6) 149 (29.3) 23 (4.6) 509 (100) 2.87 
3rd Weighted Count 520 621 298 23 1462 

Seed planting and 
transplanting 

Count (%) 127 (25) 191 (37.5) 157 (30.9) 34 (6.6) 509 (100) 2.81 
4th Weighted Count 508 573 314 34 1429 

Clearing and preparation of 
farmland 

Count (%) 106 (20.9) 217 (42.6) 162 (31.9) 24 (4.6) 509 (100) 2.80         
5th Weighted Count 424 651 324 24 1423 

Harvesting time/period 
Count (%) 94 (18.4) 231 (45.4) 151 (29.6) 33 (6.6) 509 (100) 2.78        

6th Weighted Count 376 702 302 33 1413 

Ploughing/soil tillage 
operations 

Count (%) 96 (18.9) 212 (41.6) 178 (34.9) 23 (4.6) 509 (100) 2.75         
7th Weighted Count 384 636 356 23 1399 

Frequency of farm 
inspection/crop pruning 

Count (%) 86 (16.8) 226 (44.4) 166 (32.7) 31 (6.1) 509 (100) 2.72         
8th Weighted Count 344 678 332 31 1385 

Postharvest operations 
Count (%) 99 (19.4) 214 (42.1) 142 (27.8) 54 (10.7) 509 (100) 2.70          

9th Weighted Count 396 642 284 54 1376 

Crop storage and marketing 
Count (%) 100 (19.6) 198 (39) 147 (28.8) 64 (12.5) 509 (100) 2.66 

10th Weighted Count 400 594 294 64 1352 

Source: Field work, 2021. 
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Furthermore, fertilizer and manure application emerged 
as the agricultural practice that was mostly affected by 
climate change based on the weighted mean score (WMS) 
of 3.05 and ranked 1st. The 2nd most perceived 
agricultural practice based WMS of 2.92 was spraying of 
the farm against pest and disease control. Spraying of the 
farm for pest and disease control (WMS = 2.92) while 
weeding of the farm and late planting (WMS = 2.87) 
occupied the 3rd place in the continuum. Seed planting 
and transplanting ranked 4th based on the WMS of 2.81 
while, clearing and preparation of farmland ranked 5th 
position among other agricultural practice adversely 
affected by climate change. These findings show that 
nearly all the agricultural practices are adversely affected 
by observed changing climatic pattern in the study area. 
This finding is supported by some of the respondents who 
reported, during oral interaction, that no matter how 
healthy or strong they crops are, they normally get 
overstressed while applying fertilizer and manure or 
during routine farm inspection and crop pruning and 
attributed this to the scorching hot sun. Others also 
complained that it was always painful to see the fertilizer, 
manure, herbicides and pesticides in the farm watched 

away by heavy rainfall, erosion and flooding. This will 
eventually lead to reduced yield, discouragement of the 
individuals whose source of sustenance have been 
destroyed and subsequent urge to seek for other means of 
survival as reported by [50]. 

The extent of effects on their household is presented in 
Table 4. Reduction in farm income, was considered very 
high effect was experienced by 105 (20.7%), high effects 
was 183 (35.9%), moderate effect was experienced by  
121 (23.7%) S, while low effects was reported by  
93 (18.2%) of the studied participants. On whether  
climate change is responsible for increased disease 
outbreak/frequent pest attack, very high and high effects 
were perceived at 98 (19.2%) and 223 (43.9%) by 
respondents respectively, moderate effect was perceived 
by 69 (13.6%) while low and very low effects were 
perceived by 103 (20.2%) and 16 (3%) respectively. On 
the effects of climate change on poor quality and quantity 
of yield/output, very high and high effects were observed 
at 62 (12.1%) and 195 (38.4%) respectively, moderate 
effect was observed by 154 (30.3%), while low and very 
low effects were observed by 91 (17.7%) and 7 (1.5%) in 
that order. 

Table 4. Effects of Climate Change on Farming Families in Edo North 

Climate Change Effects 
Extent of Effects Total Mean Score/ 

Rank 

Very High High Moderate Low Very 
Low   

Reduction in farm income 
Count/(%) 105 (20.7) 183 (35.9) 121 (23.7) 93 (18.2) 7 (1.5) 509 (100) 

3.56          1st 
Weighted Count 525 732 363 186 7 1813 

Frequent Washing away of 
valuable nutrient 

Count/(%) 98 (19.2) 223 (43.9) 69 (13.6) 103 (20.2) 16 (3) 509 (100) 
3.56       1st 

Weighted Count 490 892 207 206 16 1811 

Poor quality and quantity 
of yield/output 

Count/(%) 62 (12.1) 195 (38.4) 154 (30.3) 91 (17.7) 7 (1.5) 509 (100) 
3.42       2nd 

Weighted Count 310 780 462 182 7 1741 

Washing away of 
fertilizers/agro-chemicals 

Count/(%) 81 (15.9) 175 (34.3) 135 (26.6) 92 (18.2) 26 (5.1) 509 (100) 
3.38      3rd 

Weighted Count 405 700 405 184 26 1720 

Increased disease outbreak 
Count/(%) 85 (16.7) 193 (37.9) 85 (16.7) 120 (23.7) 26 (5.1) 509 (100) 

3.38       3rd 
Weighted Count 425 772 255 240 26 1718 

Slow growth rate 
Count/(%) 100 (19.7) 154 (30.3) 72 (14.1) 167 (32.8) 16 (3) 509 (100) 

3.31       4th 
Weighted Count 500 616 216 334 16 1682 

Frequent pest attack 
Count/(%) 54 (10.6) 183 (35.9) 108 (21.2) 148 (29.3) 16 (3) 509 (100) 

3.22       5th 
Weighted Count 270 732 324 296 16 1638 

Increased heat stress 
Count/(%) 110 (21.7) 110 (21.7) 77 (15.2) 188 (36.9) 24 (4.5) 509 (100) 

3.18           6th 
Weighted Count 550 440 231 376 24 1621 

Increase in cost of 
production 

Count/(%) 80 (15.7) 134 (26.3) 103 (20.2) 169 (33.3) 23 (4.5) 509 (100) 
3.16      7th 

Weighted Count 400 536 309 338 23 1606 
Destruction of 
animal/farm 
buildings/houses 

Count/(%) 74 (14.6) 131 (25.8) 113 (22.2) 172 (33.8) 19 (3.5) 509 (100) 
3.14         7th 

Weighted Count 370 524 339 344 19 1596 

Loss of improved planting 
materials 

Count/(%) 74 (14.6) 162 (31.8) 62 (12.1) 177 (34.8) 34 (6.6) 509 (100) 
3.13       8th 

Weighted Count 370 648 186 354 34 1592 

Loss of improved breeds 
of farm animal 

Count/(%) 88 (17.2) 110 (21.7) 108 (21.2) 177 (34.8) 26 (5.1) 509 (100) 
3.11        9th 

Weighted Count 440 440 324 354 26 1584 

Post-harvest losses 
Count/(%) 61 (12.1) 157 (30.8) 98 (19.2) 157 (30.8) 36 (7.1) 509 (100) 

3.10          10th 
Weighted Count 305 628 294 314 36 1577 

Crop damage/breaking due 
to windstorm 

Count/(%) 64 (12.6) 144 (28.3) 93 (18.2) 169 (33.3) 39 (7.6) 509 (100) 
3.05          11th 

Weighted Count 320 576 279 338 39 1552 

Source: Field work, 2021. 
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In terms of washing away of valuable nutrient, 
fertilizers and agro-chemicals, very high and high effects 
were observed at 81 (15.9%) and 175 (34.3%) respectively, 
moderate effect was observed by 135 (26.6%) while low 
and very low effects were observed by 92 (18.2%) and 26 
(5.1%) in that order. On whether climate change causes 
retardation of growth rate/delayed maturity, very high and 
high effects were detected at 85 (16.7%) and 193 (37.9%) 
respectively, moderate effect was detected by 85 (16.7%) 
while low and very low effects were detected by 120 
(23.7%) and 26 (5.1%) in that order. On whether climate 
change is responsible for the destruction of animal/farm 
buildings/houses, very high and high effects were reported 
at 100 (19.7%) and 154 (30.3%) of sampled famers 
respectively, moderate effect was noticed by 72 (14.1%) 
while low and very low effects were noticed by 167 
(32.8%) and 16 (3%) in that order. On the effect of 
climate change on the loss of improved planting materials, 
very high and high effects were noticed at 54 (10.6%) and 
183 (35.9%) of the respondents respectively, moderate 
effect was noticed by 108 (21.2%) while low and very low 
effects were noticed by 148 (29.3%) and 16 (3%) in that 
order. On whether climate change affect the loss of 
improved/high yielding species of seedling, very high and 
high effects were perceived at 110 (21.7%) and 110 
(21.7%), moderate effect was perceived by 77 (15.2%) 
while low and very low effects were perceived by 188 
(36.9%) and 24 (4.5%) in that order. On the effect of 
climate change on post-harvest losses, very high and high 
effects were perceived by 80 (15.7%) and 134 (26.3%) 
sampled crop farmers respectively, moderate effect was 
perceived by 103 (20.2%) while low and very low effects 
were perceived by 169 (33.3%) and 23 (4.5%) in that 
order. The Coefficient of variation-induced effects on crop 
damage/breaking due to windstorm were also perceived as 
very high, high, moderate, low and very low by 
approximately 74 (14.6%), 131 (25.8%), 113 (22.2%), 172 
(33.8%) and 19 (3.5%) of the sampled crop famers 
respectively. Other effects of climate change on farming 
households can be seen in Table 4. 

In terms of WMS and rank, reduction in farm income 
and Frequent Washing away of valuable nutrient were the 
most reported climate change effect on farming household 
with the WMS of 3.56 each and was ranked 1st in the 
continuum. This was followed by poor quality and 
quantity of yield/output (WMS = 3.42; rank = 2nd). This 
finding corroborates that of [51] who established that 21% 
of cassava output, 19% of pepper output and 27% of 
tomatoes output were influenced by ACE mostly 
(variability in rainfall, temperature and relative humidity).  
In addition, washing away of fertilizers/agro-chemicals 
and increased disease outbreak with WMS of 3.38 each 
ranked 3rd in the continuum. Similarly, slow growth 
rate/delayed maturity (WMS = 3.31; rank = 4th), Frequent 
pest attack (WMS = 3.22; rank = 5th), increased heat 
stress (WMS = 3.18; rank = 6th), increase in cost of 
production (WMS = 3.16; rank = 7th) and destruction of 
animal/farm buildings/houses (WMS = 3.14; rank = 8th). 
Other perceived climate change effects on farming 
household were loss of improved planting materials 
(WMS = 3.11; rank = 9th), post-harvest losses (WMS = 
3.10; rank = 10th), Crop damage/breaking due to 
windstorm (WMS = 3.05; rank = 11th) as well as Increase 

in labour demand and cost on the farm (WMS = 2.97;  
rank = 12th). This above observations are in line with 
findings of [52]. For instance, 81%, 56%, 39%, 39%, 18% 
and 18% of the sampled respondents in [52] study link 
climate change impacts on food production, reduced water 
supply, and rise in cost of food crops, reduced rainfall to 
for crop irrigation as well as prevalence of hard and 
infertile soil. Recent study also showed that 66% and 19% 
of sampled respondents strongly agreed and agreed 
respectively, to the fact that climate change has made 
animal and crop disease and pest to increase. Also, 
reduction in yield were strongly agreed and agreed by  
56% and 32% of the rural farmers in Southern Benin 
Republic as climate change effect on their farming 
livelihood [53]. 

4. Conclusion and Recommendations 

Climate is one key factor that could directly or 
indirectly affect food security and key SDGs, especially as 
ongoing global warming and changing in the climate can 
impact on the physiological processes of crops. More so, it 
is very important to understanding the different ways 
climate is changing and how these changes are affecting 
farming operations. This necessitated the need for the 
present study. Sampled crop farmers of smallholder scale 
were sampled and it was found that majority of 
smallholder farmers in the study area were migrant 
farmers (outside Edo State) and this could be attributed to 
the rural-urban migration of indigenous population in 
search of better opportunities in the cities. These migrant 
famers are mostly from neighboring state and far northern 
Nigeria. The study revealed that multiple crops (tuber/ 
plantain/ cereal/ vegetables) was mostly practiced by 
smallholder famers in the study area. This was followed 
tuber crops (cassava/yam/ cocoyam/ potato), while 
vegetables (pumpkin/tomato/melon/okra) production was 
the least practiced in the study area. The most notable 
evidence of climate change in the study area was extreme 
hot temperature in the day, extreme cold at night increased 
rainfall, strong wind, increased flood frequency and 
delayed, decreased and erratic rainfall. Furthermore, 
fertilizer and manure application was mostly affected by 
climate change based on the weighted mean score (WMS). 
This was followed by effect of changing climate on 
pesticide spay and disease control, while, clearing and 
preparation of farmland ranked 5th position among other 
agricultural practice adversely affected by climate change 
in the study area. These findings show that nearly all the 
agricultural practices are adversely affected by the 
changing weather and climate pattern of the study area. 
On the impact of climate change on the farming  
families in the study area, reduction in farm income and 
frequent washing away of valuable nutrient were the 
mostly reported. This was followed by poor quality and 
quantity of yield/output. In addition, washing away of 
fertilizers/agro-chemicals and increased disease outbreak 
ranked 3rd in the continuum. In view of these findings, it 
is recommended that the government should initiate plans 
and policies to promote investment strategies which 
should be geared towards supporting improved extension 
service, providing on-farm demonstration training and 
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disseminating information about climate change adaptation 
strategies. There is also need for the government, 
stakeholders such as financial institutions, and donor 
agencies interventions to provide capacity-building 
innovations with focus on climate change information, 
communication technologies and training of smallholder 
farmers across the country. 
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