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ABSTRACT 

Crop farming is crucial to the livelihoods of communities living in the rural areas of Kenya. The 

sector largely depends on climatic variables such as rainfall for optimum crop output. This article 

presents the analysis, interpretation and discussion of the research findings based on the 

objective of assessing the climate variability of mean annual rainfall and its impact on crop 

farming (maize output) in Nyandarua County. To achieve this objective, the researcher sought to 

analyse rainfall amount and fluctuations in Nyandarua County for 21 years and correlate the 

variable with crop output (maize) over the same period. The variability of rainfall and maize 

output was analysed using descriptive statistics of mean, standard deviation and coefficient of 

variance. Simple line trends and scatter graphs were used to show this variation. The inferential 

statistics of regression and correlation analysis were used to establish the relationship between 

the rainfall factor and the selected crop output. The null hypothesis associated to this objective 

was tested using results of the correlation and regression analysis. Evidence of the study 

indicated that the annual average rainfall had increased from 1999 to 2006.  However, the last 

fifteen years preceding the study, the mean annual rainfall had significantly fluctuated between 

the peaks of 117 mm and off peaks of 67 mm. The utmost variation in the rainfall amount was 

experienced between the years 2013 and 2007. Referring to the 21-year period of annual crop 

output records, the output of maize greatly fluctuated between 2019 and 1999 with an average 

tonnes of 29,145.76. Rainfall variability was concluded to have greatly influenced the changes in 

maize output (r=0.688).  The regression line for rainfall variability and maize output produced a 

slope that was described by the equation y=463x - 11100 + έ. The regression value (R2 = 

0.47189 showed that 47.19% of the fluctuation in maize output was as a result of the disparity in 

rainfall amount and distribution. In conclusion, results of the study implied that rainfall amount 

and distribution was highly erratic and unpredictable.  Therefore this scenario exhibited much 

uncertainty to the small scale farmers in the region. For better planning of the effect of climate 

variability, the study recommended that policymakers and other relevant stakeholders should 

come up with awareness programs through the provision of useful information that assimilate the 

small holder farmer indigenous knowledge and perception and its effects on their livelihoods 

with the accurate meteorological scientific data.  

Keywords: Rainfall variability; logistic regression model; crop variability; adaptation strategies; 

1. INTRODUCTION 

Climate variability is the discrepancies in the averages, totals, and other data, like the standard 

error and coefficient of variation, of climate variables, like rainfall and temperature, recorded 
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over a shorter time period, like ten to twenty years (Luers and Moser, 2006). Variations in 

manmade factors or intrinsic natural processes of the climate system may be the cause of climate 

variability (Selvaraju and Baas, 2007). Climate variation, particularly owing to rainfall and 

temperature, is likely to reduce the production of the County's main crops. Small-scale farmers 

have used a variety of adaptive tactics to preserve and enhance essential crop yield in response to 

this detrimental impact. For these reasons, it's critical to comprehend how fluctuations in 

temperature and rainfall affect crop farming, to examine the adaptation techniques used in 

response to various climatic changes, and to evaluate the factors that influence the use of these 

techniques in crop farming. Globally, 24% of the gross world product is produced by agriculture, 

particularly agricultural production (Slater et al., 2007). About 60% of Africa's labour force 

makes their living through crop farming, which also contributes to 17% of the continent's overall 

GNP and 40% of its overseas earnings (Harsch, 2004).  

The economy of Kenya is heavily dependent on rain-fed agriculture, particularly through the 

production of crops that are particularly vulnerable to climate change (Mendelsohn et al., 2007). 

Since 2000, the average annual rainfall in Africa has been on a downward trend of 7mm (WHO, 

2018). More than ten times as much rainfall is being lost as compared to the Caribbean plus 

Latin America. Food security in Africa, where approximately 90% of agriculture depends on 

rainfall, is seriously threatened by the unpredictability and decline in rainfall (WHO, 2018). 

According to a 2011 report by IPCC, 25–42% of Africa's agricultural habitat may have become 

unusable by 2020, which would result in a decrease in food crops. Climate change is expected to 

lower cereal output in Nyandarua Region, Kenya, by roughly 16%, and to cause the loss of 

cultivable land by 11% within two decades (GoK, 2010).  

According to preliminary statistics as from Kenya Meteorological Department, the intensity and 

pattern of the country's Nyandarua County's rainfall have changed and are now exceedingly 

unreliable and unpredictable. The Agriculture Ministry and County government data also showed 

that some crops' agricultural output had been dropping. Additionally, Nyandarua County's 

cultivable land area had been declining, going from 80,331 hectares by 2012 down to 60,917 ha 

of land in 2016. Crop farming, which depends on climatic elements and is the primary economic 

sector and source of income in Nyandarua County, must be studied in connection to the area of 

cultivable land, crop yield, and meteorological variables such as temperature and rainfall. These 

variables' changing tendencies could result in decreased agricultural income for the county, the 

loss of livelihood for small-scale farmers, and a rise in food insecurity for Nyandarua County 

population. 

The area of study 

At the central Kenya, Nyandarua County lies between the counties of Laikipia in the north, 

Murang’a in the east, Kiambu to the south and Nakuru to the west. Nyandarua County with a 

surface area of 3,245km2 lies on latitudinal extent of 0°8' to the North and 00501 to the south. The 

county’s longitudes are between 35°13' East and 36°42' West (Muraya et al. 2016).  The five 

sub-counties that make Nyandarua County are Ndaragwa, Ol’kalou, Ol’joroOrok, Kinangop and 

Kipipiri.  Ndaragwa is the smallest while Kinangop is the largest with six divisions and 16 

locations. 
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The region experiences two bimodal rainfall seasons with long rains from March to May with a 

maximum of 1600mm and short rains happening from September to December with a maximum 

of 700mm (Omwoyo and Akivaga, 2015). The county is one of the food baskets in Kenya where 

major food crops such as maize, vegetables, Irish potatoes and wheat are grown. These food 

crops contribute to a substantial source of income for most households because they are not all 

used for subsistence (Kaguongo, et al., 2007). 

Referring to the figure 1 below, high precipitation of between 1500 to 1750mm on the other hand 

was experienced around the area bordering Murang’a and Nyeri to the East. The high rainfall is 

as a result of nearness to the massive Aberdare forest and effect of the wind ward side of Mt. 

Kenya. Areas such as South Kinangop, Tulaga, Ndunyu Njeru, Miharati and Ndondori are very 

rich in food crops output especially the vegetables and Irish potatoes.    

 

Figure 1: Precipitation in Nyandarua  

Source: County Climate Risk Profile in Kenya 2017 
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Trend in crop output 

The area bordering Nakuru County from the North to the South received less precipitation of 

500-700mm. Likewise, the area to the North which includes Leshau and Ndaragwa has bordered 

Laikipia County which is a bit dry. The arid and semi-arid conditions of the lee ward side of Mt 

Kenya have encroached substantial part of Nyandarua County especially to the North. Most parts 

of Ndaragwa Sub County have completely dried up evidenced by insufficient rainfall. This has 

contributed to failure of crops and drying up of rivers. The county government has proposed to 

the national government to declare Ndaragwa constituency an arid and semi-arid region and a 

hard ship area. This will increase the accessibility of funds to improve the marginal areas in 

terms of social and physical infrastructure and human capital development.   

Nyandarua County has enjoyed a favourable climatic condition supporting agriculture for many 

years. Small scale farmers have therefore depended on rainfall for various agricultural activities. 

The agricultural production has remained stable for many years. However from late 1990s the 

variations in crop out portrayed a declining trend. This erratic variation in crop output has to a 

larger extent been contributed to by changes in rainfall quantity and patterns. Temperatures have 

been extreme on both sides. The days are too hot and at nights too cold leading to frost bite 

especially in Irish potatoes and thus lowering the crop output. Crop farming being rain dependent 

in the study area has been negatively affected by deviations in rainfall patterns. Farmers have 

changed the planting calendar with uncertainties, crops have failed to germinate, crops have 

withered at the flowering stage and pests and diseases have increased. These effects have 

resulted to dramatic change in agricultural output. Other agronomical factors such as reduced soil 

fertility and poor methods of farming have also affected crop farming in this county. The high 

cost input for example certified seeds, chemicals and fertilizers have worsened the current 

situation of agriculture in the region. Many farmers cannot access affordable credit facilities and 

reliable agricultural extension services. A lot of research on this matter is needed in this area to 

avert the declining trend of crop output. 

2. MATERIALS AND METHODS 

The study utilized a descriptive survey methodology to observe and analyse the variation of 

rainfall and maize crop output. This design allowed the researcher to draw conclusions and 

inferences from the sample population where the independent and dependent variables were not 

under the researcher’s control. The climate and crop output secondary data was obtained from 

secondary sources in the ministry of environment, ministry of agriculture and the county 

government departments. The variations of these variables were assessed using measures of 

central tendency, standard deviations and coefficient of variance. The impact of variations in 

rainfall amount to the maize output was analyzed using correlation and regression statistical 

methods. These relationships were also collaborated with the answers obtained from the open 

ended questionnaires. The Microsoft offices excel and the version 17 of the statistical package 

software for social sciences made it easy to carry out these complex inferential analyses. 

Coefficient of variance and Mean Standard deviation  

The average annual rainfall is the mean of the totals of monthly rainfall for respective years 

divided by the twelve months. 



International Journal of Agriculture, Environment and Bioresearch 

Vol. 08, No. 01; 2023 

ISSN: 2456-8643 

www.ijaeb.org Page 90 

 

 

i)  

The average annual rainfall over the years was established by constructing a simple linear 

regression model. Using the regression equation, the magnitude of change was determined by the 

slope of the respective linear equation. The assessment of variations in rainfall amount may have 

been affected by seasonality and several missed monthly readings. Because of this inconsistency, 

the coefficient of variance (CoV) was figured out for annual mean rainfall in the entire period of 

investigation and then correlated with maize output figures in tonnes using the Pearson 

Correlation Coefficient model. The coefficient of variance was calculated by dividing the 

standard deviation with the mean annual rainfall as shown in the formula (ii) below. 

ii)  

The standard deviation compares data sets with the same mean but of different range by 

measuring the spread of the particular data from mean value (Karanja et al., 2013). The standard 

deviation for the rainfall variable was obtained by getting the mean annual rainfall which was 

then subtracted from each monthly rainfall amount. The summation of these results were then 

added for n months and then divided by twelve months. The square root of this value gave the 

standard deviation. 

The standard deviation formula used is given below. 

iii)  

Where: √ = Square root 

∑ = Sum total of individual values of   for i - n (i.e. January to February) 

 = Total number of variable  

 = Mean of variable  

n = 12 months (Total number of observations/values)  

Pearson Correlation Coefficient   

The individual climatic variable of rainfall and its relationship with output in tonnes for maize 

crop in the entire period of observation was measured by the Pearson correlation coefficient. 

This analysis technique identified the direction and magnitude of how the independent variable 

may have influenced the selected crop output variance. The Pearson's correlation coefficient (r) 

is the association between two variables (one dependent and one independent). This statistical 

technique is used to determine the correlation between the rainfall variation and amount variable 

and the maize output in tonnes for the same period of observation. 

The following correlation coefficient formula was used in the study. 



International Journal of Agriculture, Environment and Bioresearch 

Vol. 08, No. 01; 2023 

ISSN: 2456-8643 

www.ijaeb.org Page 91 

 

 

iv)    

Where: ∑= Summation of  

 = Total number of observations 

=Mean of variable  

=Total number of variable  

= Mean of variable  

= Total number of variable  

= The Pearson's correlation coefficient (r) 

3. FINDINGS AND DISCUSSION 

Mean annual rainfall trend in Nyandarua County (1999-2019) 

The maximum and minimum total annual rainfall was recorded at 1,572 mm and 672 mm 

respectively. The descriptive statistics results indicated that the twenty one year mean annual 

rainfall was 1042.8 mm with a standard deviation of 229.9. The mean annual range was 75 while 

the variance was 367.12.  

Table 1: Rainfall Descriptive in mm 

Descriptive Statistics Total annual rainfall Mean annual rainfall 

Mean 1,042.80 86.9 

Standard Deviation 229.92 19.16 

Maximum 1,572.00 131.0 

Minimum  672.00 56.0 

Variance 52,864.70 367.12 

N 21 21 

Source: 2020 Research 

The study's findings also showed an increase in annual mean rainfall from 1999 to 2006, as seen 

in table 4.7. The mean annual rainfall did, however, vary significantly between the years 2007 

and 2019 between peaks of 117.4 mm and off peaks of 67.1 mm. The research area had 

undergone a steady increase in mean annual rainfall during the previous three years (2017–

2019). However, between 1999 and 2019, there were a few years with extremely low mean 
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annual rainfall, which had an influence on Nyandarua County's agriculture production. These 

periods of low precipitation included those of 2000 (56.0 mm), 2009 (59.1 mm), and 1999. 

(65.5mm). Additionally, the scatter graph below shows that the period from 2007 to 2013 saw 

the greatest variation in rainfall amounts based on physical observations. These findings of the 

average annual rainfall between the years 2002 and 2007 backed with Jaetzold et al. (2007) claim 

that central Kenya's rainfall pattern and intensity were marginally erratic and unpredictable. 

However, between 1999 and 2019, there were a few years with extremely low mean annual 

rainfall, which had an influence on Nyandarua County's agriculture production. These periods of 

low precipitation included those of 2000 (56.0 mm), 2009 (59.1 mm), and 1999. (65.5mm). 

Additionally, the scatter graph below shows that the period from 2007 to 2013 saw the greatest 

variation in rainfall amounts based on physical observations. These findings of the average 

annual rainfall between the years 2002 and 2007 backed with Jaetzold et al. (2007) claim that 

central Kenya's rainfall pattern and intensity were marginally erratic and unpredictable. 

 

 
Figure 2: shows a scatter graph of the average annual rainfall trend (1999-2019) 

Source: 2020 Research 

Changes and trends in Nyandarua County's maize production 

The data provided by the County government of Nyandarua showed that between 1999 and 

2019, maize output averaged 29,145.76 tonnes, with a maximum output of 54,951 tonnes 

recorded in the year 2011 and a minimum output of 10,343 tonnes recorded in the year 2000. 

This information was based on 21-year annual crop output analyses. The production of maize fell 

significantly between the years 2013 (53,575 tonnes) and 2014 (10,343 tonnes). The highest 

annual rainfall total was similarly 131 mm in 2013, which was followed by a sharp decline in 

2014. (74.9 mm). This connection suggests that there was a link between the output of maize and 

the amount of rainfall during these two times. A complex analysis, however, showed that the 

maximum maize output of 54,951 tonnes occurred in 2011, when the amount of rainfall totalled 



International Journal of Agriculture, Environment and Bioresearch 

Vol. 08, No. 01; 2023 

ISSN: 2456-8643 

www.ijaeb.org Page 93 

 

 

1080 mm with just a mean of 90 mm. considering the other periods, 2011 wasn't the best, but it 

was the year with the biggest output of maize. This result demonstrated that highest rainfall did 

not always imply maximum crop yield. Perhaps the most efficient use of appropriate adaptation 

tactics could be attributed to for the highest productivity of maize. Adam et al. (2020) findings, 

which showed that climatic conditions cannot support high yields of crops alone in the absence 

of suitable adaptation methods, also made reference to this finding. Additionally, despite a 

decrease in rainfall, the small-scale farmers' adaption tactics during this time may have been 

successful in increasing crop output. This conclusion necessitates a careful evaluation of the 

adaptation mechanisms used by small-scale farmers to maintain crop productivity despite the 

observed climatic volatility. 

There were significant changes in maize production throughout a 21-year period, according to 

the scatter graph for this variable. Due to this output volatility, it was necessary to look into 

potential causes, such as the adaptation tactics currently being used, and to propose potential 

changes in order to keep maize output stable. 

 

Figure 3: A scatter diagram displaying the change in the tonnage of maize production 

(1999-2019) 

Source: 2020 Research 

Correlation between rainfall fluctuation and maize output 

In order to determine the association between rainfall variability and crop yield, the researcher 

used secondary rainfall and crop output data that were obtained from the KMD and county 

agricultural departments (Maize). This association was measured using the inferential statistics 

of Pearson correlation. The correlation coefficient (r), which was used to gauge how closely the 

two variables were related, was the analysis's outcome. On a scale from 0 to 1, the relationship's 

strength was evaluated. To put it in another way, a Pearson correlation value close to 1 indicates 

that there was a substantial relationship between the two variables and that the changes in one 

variable were closely correlated with changes in the other.  
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A weak connection between the two variables was present if Pearson's correlation value was near 

to 0. If the Pearson's correlation value was negative, it indicated a negative association and that it 

was likely that a positive change in one variable would result in a negative change in the other. 

The student t-test statistic was employed to determine whether the connection was significant at 

0.05 significance levels. The null hypothesis was rejected if the obtained correlation value was 

greater than the p value of 0.05. The null hypothesis failed rejection if the estimated correlation 

value was lower than the p-value. 

Table 2 shows the Pearson correlation coefficients with rainfall patterns and the yield of 

the chosen maize crop. 

Correlations Annual Mean Rainfall in 

mm 

Tonnes of maize produced. Pearson Correlation .687** 

Sig. (2-tailed) .001 

N 21 

**. The 0.05 level of significance for correlation (2-tailed) 

Source: Author's 2020 calculations 

Variability in rainfall and specific crop yield 

Comparative line graph analysis of these two groupings of variables identified some observable 

correlations between them. For instance, between the years 1999 and 2000, a drop in the average 

annual rainfall was linked to a drop in maize production. A considerable increase in the mean 

annual rainfall between 2000 and 2001 coincided with a significant increase in maize production. 

The average yearly rainfall between 2002 and 2005 was comparatively consistent, as was the 

yield of the maize crop. The mean annual rainfall decreased significantly from 131 millimetres to 

74.9 millimetres during the years 2013 and 2014, as did the amount of maize produced, which 

fell from 53,575 tonnes down to 14,017 tonnes during the same period. The rainfall amount had 

significantly increased over the three years before the study. As a result, there was a notable rise 

in agricultural output, particularly for maize. However, a deeper examination of the comparative 

figures revealed that maize had a considerably stronger relationship with rainfall variability than 

did other crops. To determine what causes this association, more study may be done. 
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Figure 4: A comparison line graph demonstrating the patterns in the average annual 

rainfall and the tonnes of maize production 

Source: 2020 Research 

In several of the 21 years depicted in the above graph, there was a positive association between 

the amount of rainfall and the yield of the maize crop. However, other agronomic factors, 

including a rise in the size of cultivable land, or possibly a decrease in pests and diseases, or even 

a decrease in post-harvest losses, could have contributed to the inverse relationship between 

rainwater and maize production in the years of 2007 and 2011, where rain increase did not 

correspond with a rise in maize output. Kenya Seed Company (2013) claims that successful 

maize production relies on both favourable climatic circumstances and other agronomic elements 

that have been tempered by appropriate adaptation tactics. In this situation, rainfall could not be 

enough to ensure optimal maize output. 

Again for 21 years (1999-2019), a Pearson correlation relating extreme rainfall and maize 

production was conducted. The value of r=0.687 for the Pearson's correlation coefficient 

between both the two variables was discovered. This Pearson correlation coefficient was near to 

1 and greater than the p-value of 0.05, indicating a significant positive link between the two 

parameters. This was understood to suggest that variations in rainfall had a significant impact on 

changes in maize production during a 21-year period. The null hypothesis (H0), that annual 

rainfall had not greatly affected crop farming (maize yield) was thus refuted. 

Views of the respondent regarding the most recent change in rainfall 

The researcher was interested in learning how small-scale farmers perceived and understood 

climate variability in relation to rainfall intensity. In order to do this, the researcher asked two 

closed-ended questions on the questionnaire: (1) whether participants had observed any changes 

in rainfall during the previous years preceding the study, and (2) how the amount of rainfall had 
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changed over the previous 10 years. Ninety-three percent of respondents stated they had seen 

variations in rainfall in the few years prior to the poll, while only six percent said they hadn't. 

Out of the 300 responders, 214 (71.3%) noticed that the amount of rainfall had reduced, 

according to further study, around 68 participants (22.7%), saw an increase in rainfall, whereas 

18 respondents (6%) saw no change in rainfall. The majority of the respondents made this 

observation, which was at odds with the secondary data's actual conclusion that yearly mean 

rainfall had risen over the three years before the survey. Further analysis of the survey results 

revealed that 251 (90%) of the 300 respondents agreed with the assertion that rainfall had 

recently become extremely erratic and challenging to anticipate. However, 6% of respondents 

disagreed with this assertion, and 4% were unsure.  

The inferential analysis of the secondary annual rainfall from the Kenyan meteorological agency, 

which also demonstrated the same trend, matched these results. The Nyandarua County 

Masterplan (2018) states that the county experiences two bimodal rainfall seasons; having short 

rains from September through December with maximum rainfall of 700 mm and longer rains 

from March to May with a maximum rainfall of 1600 mm. In recent years, prolonged downpours 

have pushed back the commencement date until April or early May. Crop planting, harvesting, 

and crop output have all been significantly impacted by this climatic trend. Farmers have 

changed the start time for preparation of the land and the dates for planting in response to this 

situation. A decrease in rainfall could have a negative impact on agricultural production, 

according to Hassan et al. (2008). Since approximately 90% of Africa's agriculture depends on 

rain, the unpredictability and decline in rainfall represent a serious danger to food security. 

 

Figure 5: Reactions from respondents to the most recent shift in rainfall amounts 

Source: 2020 Research 
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Respondent's perception of the variation in major crop output  

The researcher aimed to examine how small-scale farmers felt about perceived variations in crop 

yield during the previous years with regard to variations in major crop output. According to the 

questionnaire's analysis, the majority of small-scale farmers (89.7%) preferred maize, beans, and 

Irish potatoes as their main crops. However, it was discovered that the County also grew a 

variety of other crops, but not by many small-scale farmers. These crops included fruits, 

sorghum, green peas, millet, French beans, kales, cabbages, and wheat.  

When asked to characterize the changes in agricultural production or output over the previous ten 

years, the respondents gave a 77.7% response that they had not noticed any changes or that the 

output had stayed the same. However, 10.3% thought crop output had grown while 12% thought 

crop output had decreased. This wide range of responses suggested that farmers might not have 

kept good records of the amount of agricultural output per harvest, which would have prevented 

them from accurately determining changes in crop output. 

 

Figure 6 Respondents' perceptions of the changes in major crop yield  

Source: 2020 Research 

4. DISCUSSION OF RESULTS 

Nyandarua County has in fact undergone climate variability. For the past 21 years, fluctuations 

in the mean annual rainfall have served as a manifestation of this unpredictability (1999 to 2019). 

The participant's opinion of the variations in the chosen meteorological variable works in 

conjunction with the secondary data concerning changes in rainfall. 93% of respondents said 

they had noticed variations in rainfall in the years before the research. A reduction in rainfall was 

noted by 71.3%. According to Mendelsohn (2010), Kenya's economy is heavily reliant on rain-

fed agriculture, particularly the growing of crops that are especially vulnerable to climate 

change. 
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Table 3: Nyandarua County Weather Variables (Rainfall and Temperature) (1999-2000) 

Year Annual Average  

Minimum Temperature in 
0
c 

Annual Average  

Maximum Temperature in 
0
c 

Annual Average  

Rainfall in mm 

1999 9.4 23.4 65.5 

2000 10.6 24.6 56.0 

2001 11.4 23.7 98.9 

2002 11.6 23.9 80.1 

2003 7.7 21.0 75.5 

2004 7.5 21.6 75.6 

2005 7.6 22.1 74.2 

2006 7.9 21.6 89.3 

2007 8.3 21.0 117.4 

2008 7.6 21.6 83.4 

2009 7.6 22.7 59.1 

2010 8.7 21.4 109.9 

2011 7.7 22.0 90.0 

2012 8.3 21.9 103.5 

2013 8.1 21.6 131.0 

2014 7.9 22.1 74.9 

2015 8.5 20.4 88.1 

2016 8.1 22.1 98.0 

2017 8.0 23.0 67.1 

2018 8.0 22.1 87.1 

2019 8.4 22.7 100.3 

Kenya Meteorological Department is the source (2020) 
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The most significant staple crop in Kenya is maize, which is grown in practically all agro - 

ecological regions of the nation. In the nation, maize is both a commercial commodity and a food 

security crop, particularly in the rift valley as well as some areas of western and central Kenya 

(Schroeder et al., 2013). According to the poll, the majority of participants (89.7%) preferred to 

plant Irish potatoes, maize, and beans. This shows that among the small farmers in Nyandarua 

County, crop farming was the primary economic activity and a significant source of both food 

and revenue. 

The analysis also shows that there has been a significant variance in maize production over the 

past 20 years, from 1999 to 2019. In fact, a significant decline in maize production between 2013 

and 2014 was observed. Declining maize yield, according to Seo et al. (2010), should be handled 

carefully. This is due to the fact that as the population has grown, so has the demand for food. 

Additionally, the area that can be farmed has been shrinking, which has reduced the amount of 

maize produced. According to the report, Irish potato and maize production have experienced 

regular peaks then off peaks during the past 21 years. The peaks could be attributed to favourable 

meteorological conditions required for crop growth, successful adaption of improved varieties 

and allied technologies, and to some extent an expansion in the areas under cultivation. 

Likewise, the declines in production seen in some years may have been caused by a variety of 

factors, including unfavourable weather conditions, shrinking land areas, an increase in diseases 

and pests, soil degradation and dwindling soil fertility, high input costs, and significant post-

harvest setbacks (Ingram et al 2011). 

Final Thoughts and Policy Suggestions 

There are certain correlations between the amount of rainfall and maize production. With an 

average annual rainfall of only 56 mm, the year 2000 was judged to have the least quantity of 

rainfall. Similarly, maize had its lowest production that year (10,343 tonnes). The highest annual 

average rainfall occurred in 2012 and 2013, with 103 mm and 131 mm, respectively. The largest 

output was also recorded by maize (51,300 and 53,575 tonnes, respectively). 
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 Plate 1: The detrimental impact of torrential rain on crops in 2019 

Source: 2020 Research 

The trends curve and scatter plot of the variability of rainfall showed that these meteorological 

variables varied noticeably. These plots and trend lines also demonstrated that the variables 

remained highly unpredictable, which had an impact on how well-prepared farmers were for 

farming. In general, these findings concurred with questionnaire responses that were analyzed, 

showing that 55.7 percent of respondents saw climate-related issues as the main causes of the 

drop in agricultural output. Similar findings were reported by Mendelsohn et al. (2010), who 

found that many local farmers across eleven African nations thought that the temperature had 

risen but rainfall intensity had decreased. 

5. CONCLUSION 

Based on the aforementioned findings, it was determined that the climatic component taken into 

account in this study, namely mean annual rainfall, had an impact on the output of the maize 

crop during a 21-year period (1999-2019). In this instance, the hypothesis 1 that rainfall in 

Nyandarua County had no substantial impact on crop cultivation (maize output) was rejected. It 

was clear from the discussion of the results that rainfall was a significant predictor of crop 

output, particularly maize for Nyandarua County. Overall, the study's findings showed that the 

climatic parameters taken into consideration could not explain at least 50 percent of total of the 

variability in maize output. 
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