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ABSTRACT 

This study aimed at assessing the implications of climate change adaptation measures 

towards the control of pests and diseases in grapevines farming. The study was 

conducted in Dodoma in the villages of Mpunguzi, Hombolo, Veyula and Zuzu. 

These villages were selected due to the fact that they grow grapevines and are likely 

affected by climate change with implications on the occurrence of pests and diseases. 

The specific objectives were; to establish the trend of climate parameters in the study 

area for the past 30 years (1988 – 2018), to assess the perception of farmers on the 

adaptation measures in controlling pests and diseases and to examine the 

implications of controlling pests and diseases to the livelihood of grapevine farmers 

in the study area. The study adopted a cross-sectional explanatory research design 

incorporating purposive and systematic random sampling techniques. The study 

sample comprised 219 households of grapevine farmers. Primary data from 

households and key informants were collected through household survey, Focus 

Group Discussion (FGD), interview, and field observation, while secondary data 

were collected through documentary reviews including annual reports from the 

DAICO and weather reports of Dodoma City for the past 30 years from TMA. Times 

Series Analysis were used to establish the trend of climate parameters and 

descriptive statistics such as mean, frequency and percentages were computed to 

examine the farmers’ perception on climate change adaptation measures in 

controlling pests and diseases and assessing the implications of controlling pests and 

diseases to the livelihood of grapevine farmers in the study area. Moreover, pairwise 

ranking was used during FGD to screen out some factors out of many contradicting 

factors under considerations. The results show that for the past 30 years (1988-2018) 

climate variables in Dodoma region have been changing in fluctuating patterns. The 

results show that mean annual temperatures and wind speed have been increasing 

respectively, while mean annual rainfall have been decreasing. The impacts of 

climate change have been observed through the outbreak of pests and diseases. 

Grapevine farmers have adopted different adaptation measures such as spraying of 

pesticides, and insecticides, pruning and maintaining farm cleanliness to control 

pests and diseases. It is recommended that, the government should subsidies inputs 

used in controlling pests and diseases and emphasis on the adoption of Integrated 

Pest Management System. 
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CHAPTER ONE 

INTRODUCTION 

1.1 General Information 

Grapevine “Vitis vinifera” is an important economic fruit crop which is grown 

worldwide (Kumar, 2010; Senthil et al., 2011). According to FAO and OIV (2016), 

approximately 50% of the grapevines production in the world is used for wine 

making, 33% is consumed as fresh fruits and 17% is consumed as dried fruits. Dried 

fruits are sources of sugar, majority of which are antioxidants and sources of fructose 

and its juice is used in making cosmetics to bleach and soften skin (Glen & Leroy, 

2009 as cited in Kulwijila et al., 2018). Peels of grapevines are crucial source of oil 

and are used for making of cattle forage and in preparation of candles (Kumar, 

2010). Furthermore, grapevines are useful in fighting several human diseases like 

haemorrhoids, dyspepsia, removing stones in the urinary tract and bile ducts (Kumar, 

2010). It is also more useful to stimulate functions of the liver, affluence digestion, 

reduce blood cholesterol level and eradicate uric acid (Kumar, 2010). 

Globally, grapevine farming has been one of the commercial agricultural activities 

carried out in different climate conditions based on Mediterranean, temperate as well 

as sub-tropical regions of the world (Kumar, 2010 as cited in Kulwijila et al., 2018). 

Grapevine farming has been practised in Italy, Spain, England and France in Europe, 

China and Iran in Asia, USA and Chile in America (FAO, 2012). In particular, China 

is the largest producer of grapevines, accounting for 12.9% of the global production, 

while Italy comes the second at 11.6%, followed by the United States at 9.2% (FAO, 

2012). 

In Africa, grapevine is grown in South Africa, Morocco, Egypt, Algeria and 

Tanzania (Boris et al., 2006). Tanzanian grapevine farming is the second leading in 

Sub-Saharan Africa preceded by South Africa, while in East Africa; grapevine 

farming is mostly practised in Tanzania (Kulwijila et al., 2018). In Tanzania, 

grapevine farming is practiced in Dodoma where it was introduced by the European 

missionaries in the 1940’s (MAFS, 2006). Dodoma region has a sub-tropical climatic 

condition with moderate rains and high temperatures (Kalimang'asi & Majura, 2014). 

With such climatic conditions, there are two seasons of harvesting grapevines in a 

year, which are March and September (Mrosso, 2007).  
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The districts which practise grapevine farming include Bahi, Chamwino and Dodoma 

City (Mrosso, 2007). The common grapevine varieties cultivated in Dodoma are 

Chenin Blanc, Syrah, and a type branded for a sub-region Dodoma, Makutupora, 

which is a dry red native grape that grows in dry earth, sandy soil with low humidity 

(Mrosso, 2007). 

As an agricultural farming activity, grapevine has been a unique farming practice in 

Dodoma as it is a major fruit crop of economic importance harvested twice a year 

(Mrosso, 2007). Grapevine farming has helped farmers to improve their livelihood 

economically and socially as they get income from selling the grapevines which has 

also been playing a role in creating employment opportunities to the individuals 

residing in the district by working in various activities related to grapevine farming 

(Mrosso, 2007; Safari et al., 2015). 

Grapevines have no difference with other crop farming activities which 

unquestionably depend upon and inherently specified to weather and climate (Mozell 

& Thach, 2014). Climate plays an essential task in the growth of grapevines. The 

amounts of rainfall per year, day and night temperatures, and severity of winter, are 

all important factors to consider. As explained by Sturman (2018), grapevines require 

a hot and dry climate, where temperatures should range from 60-105 ˚F (15-40 ˚C) 

and experience mild winters, little humidity and limited annual rainfall (Sturman, 

2018). However grapevines require adequate rainfall during the growing season and 

low rainfall during the flowering, fruit setting and ripening seasons, also prefer 

rocky, sandy soil with a pH between 5 and 7 (Johnson, 2005; Sturman, 2018). 

Grapevines grow well in climates with temperate conditions which allow long and 

warm environments during the crucial flowering of the plant, fruit set and during 

fruit ripening (Johnson, 2005).  

Though grapevines are grown throughout the world, exceptional grapevine farming 

occurs within limited climate ranges (Mozell & Thach, 2014). “Individual grape 

varieties have even narrower climate range for optimum quality and production 

putting the cultivation of grapevines at greater risk from both short-term climate 

variability and long- term climate changes than other crops” (Jones & Webb, 2010). 

Changes in climate and weather conditions, make grapevines at risk and any shift in 
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climatic parameters like rainfall, temperature, and wind may potentially affect 

grapevine farming (Mozell & Thach, 2014). 

A change in climatic parameters determines the prevalence of drought, floods and 

pests and diseases that affect the agricultural sector particularly grapevines farming 

(FAO, 2016). A study by FAO outlined that increase in temperature encourages 

moths, Japanese beetles, and leafhoppers in grapevines in Europe (FAO, 2016). It 

also provides conditions to foster the growth of mildew and black rot, both of which 

affect grapevines. Grape growers must be aware of other factors such as soil 

composition which has a role in influencing the availability of pests and diseases 

which affect grapevine farming. However, climate change effects are claimed to be 

locational and societal specific because of the vulnerability and capacity to adjust to 

changes by the particular society (Yanda & Mubaya, 2011). 

Tanzania like other part of the World is also experiencing the occurrences of pests 

and diseases in the farming of grapevines as a result of climate change (Hamman et 

al., 1998). The occurrence of pests and diseases in the grapevine farms has made the 

farmers to incur a high production cost and great loss as grapevine yields, thus 

leading to low household income (Maclean, 2009).  

It has been acknowledge by various scholars that, in response to the effects of 

climate change specifically pests and diseases, grapevine farmers in different parts 

have adopted adaptation measures such as pruning, uprooting, improved varieties, 

selection of resistant crops, spraying pesticides and insecticides to keep harvests 

within desired level (Eriksen & O'Brien, 2008; Hamman et al., 1998; Pietersen, et 

al., 2013). However, field experiences show that climate change adaptation measures 

on pests and diseases vary within societies and agriculture practices as they are 

established on the basis of location and social capacity to adapt (Hamman et al., 

1998; IPCC, 2001). Moreover, still there is a debate on the implications of these 

adaptation measures in combating the grapevine pests and diseases as well as to 

grapevine farmer’s livelihood.  
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1.2 Statement of the Problem 

Grapevine farming is one among important farming activities conducted in Dodoma 

region, largely in Dodoma City (Mrosso, 2007). Although, grapevine farming in 

Dodoma City plays a significant role in income generation, creating employment 

opportunities, and guaranteeing food security (James et al., 2015), still it is managed 

by small scale farmers with small farms size, using poor farming methods and who 

depend much on rainfall and weather conditions which lead to relatively low 

productivity (James et al., 2015;  Kalimang'asi & Majura, 2014). All these factors 

make grapevine farmers be vulnerable to the impacts of climate change (Bryan et al., 

2009). 

Studies and field experiences indicate that, grapevines are highly affected by 

incidences of pests and diseases as the result of a changing climate (James et al, 

2015; Jones & Davis, 2000). These changes have impacted grapevine farmers 

through decrease in grapevine yields, lowering of income, and increased costs of 

production and food insecurity (Liwenga, 2003).  

Studies indicated that in response to the effects of climate change, grapevine farmers 

have adapted different adaptation strategies such as spraying of insecticides and 

pesticides, pruning, management of farming activities and uprooting affected plants 

to combat pests and diseases (IPCC, 2007;  Nail, 2007). These adaptation measures 

cannot be generalized into different societal and geographical locations (Pietersen et 

al., 2013). This is due to the fact that communities in different farming systems 

experience climate change effects differently and have devised various climate 

change adaptation measures which best suit their biophysical and social economic 

circumstances (Hamman et al., 1998). 

Likewise, very little is known on the implications of these adaptation measures in 

controlling pest and diseases as well as to the improvement of grapevine farmer’s 

livelihood. Hence, make the necessity to investigate the implication of climate 

change adaptation measures in controlling pest and diseases in grapevine farming in 

Dodoma City.   
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1.3 Objectives of the Study 

1.3.1 General Objective 

This study sought to assess the implications of climate change adaptation measures 

on grapevine pests and diseases control. 

1.3.2 Specific Objectives 

i. To establish the trend of climate parameters in the study area for the past 30 

years (1988- 2018). 

ii. To examine the climate change adaptation measures for controlling pests and 

diseases in grapevine farming. 

iii. To determine the implications of controlling pests and diseases to the 

livelihood of grapevine farmers in the study area.  

1.4 Significance of the Study 

The study findings add knowledge on the existing literature and debate relating to the 

implication of adaptation measures towards the control of pests and diseases in 

grapevine farming. This knowledge help farmers, policy makers, researchers, as well 

as agricultural extension officers to be familiar with the causes and impacts of the 

changing climate especially on the occurrences of pests and diseases on grapevine 

farming. This would help to take necessary actions in developing adaptation 

measures which suit socio-economic and geographical location of the societies 

towards the control of pests and diseases affecting grapevines. This study also 

benefits the farmers as they use the knowledge from the study to select effective 

adaptation measures towards the control of pests and diseases so as to increase 

yields, income, employment opportunities, food security as well as reduce the cost of 

production at the household level. 
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1.5 Research Questions 

i. To what extent have the climate parameters changed in the study area over 

the past 30 years from 1988-2018? 

ii. How does climate change influences the occurrence of grapevine’s pests and 

diseases? 

iii. What are the adaptations measures undertaken by grapevine farmers towards 

controlling pests and diseases? 

iv. What are the factors that determine the choice of climate change adaptation 

measures towards controlling pests and diseases? 

v. What are the implications of controlling pests and diseases to the livelihood 

of grapevine farmers in the study area? 
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CHAPTER TWO 

LITERATURE REVIEW 

2.1 Definition of Key Terms 

2.1.1 Weather 

Weather is defined by Baede, et al. (2007) as the fluctuating state of the atmosphere 

distinguished by changes in wind, rainfall, humidity and temperature. Weather is 

influenced by a fast emerging and decomposing of weather systems such as mid 

latitude low and high pressure systems with their accompanying showers, frontal 

zones and tropical cyclones (Baede, et al., 2007). However, in this study, weather is 

focused on the period of occurrence as pointed out by IPCC (2014) that weather 

conditions occur for a short period of time within an hour, days or weeks, but its 

average condition for a lengthy period of time is what leads to occurrence of climate. 

2.1.2 Climate 

IPCC (2014) defined the term climate as the atmospheric weather conditions of a 

particular area in terms of temperature, wind, humidity, cloudiness and rainfall for a 

lengthy of 30 years. It is a long-term summary of the conditions of weather, taking 

the account of the average conditions as well as the variability of these conditions 

(ISDR, 2008).In this study the meaning of climate is based on the definition of 

climate as stated by IPCC, that is to say, is the average conditions of the atmosphere 

over space for a long period of time over 30 years. 

2.1.3 Climate Variability 

According to IPCC (2013) climate variability is defined as the alterations in the mean 

state and other statistics like standard deviations and the occurrence of extremes, of 

the climate on all spatial and temporal scales beyond that of individual weather 

events. These extremes include prolonged droughts, floods, persistence of pests and 

diseases and the conditions that result from periodic events like El Niño and La Niña 

events (USAID, 2007). In addition, climatic variability is claimed to be caused by 

either natural internal forcing within the climate system (internal variability), or 

variations in anthropogenic forcing (external variability) (IPCC, 2013). Therefore, 

this definition of climate variability by the IPCC (2013) is adopted in this study.  
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2.1.4 Climate Change Vulnerability 

The term climate change vulnerability has been defined as the extent to which a 

system is disposed to, or not capable of coping with the impacts of climate change 

(IPCC, 2001). This includes climate variability and extremes. An individual is 

vulnerable to a risk related to climate change if the risk will cause a damage of well-

being that moves the individual below a threshold level of well-being (IPCC, 2001). 

Thus, vulnerability is a function of the risks, sensitivity and exposure to risks and its 

adaptive capacity (Heltberg, 2008; IPCC, 2001).Therefore in this study the definition 

of climate change vulnerability is adopted from that of IPCC (2001) which highlights 

that vulnerability occurs when a system has failed to deal with the influences of 

climate change. 

2.1.5 Climate Change 

Climate change as used by IPCC, denotes to an alteration in the condition of the 

climate that can be recognized by using statistical tests by changes in the mean or 

variability of its properties and that persists for a lengthy of time, usually decades 

(IPCC, 2007). It is thus attributed to by either natural variability or as a result of 

human activity (IPCC, 2007). UNFCCC identified the causes of climate change as 

being a change in the composition of the global atmosphere which is associated 

directly or indirectly with anthropological activity over comparable time periods 

(IPCC, 2007).These two definitions differ in exploring the causes of climate change. 

While IPCC identifies anthropological and non-human factors to be the main factors 

for climate change, the UNFCCC claims that change in climate is attributed to 

anthropological activity either directly or indirectly (Levina & Tirpak, 2006). 

However this study adopts the definition by IPCC (2007) which claims that a change 

in climate over time is attributed to either by natural variability or anthropological 

activity.  

2.1.6 Adaptation 

The term “Adaptation” has been stated in different scopes due to the complication 

lying to the concept, who is adapting what and where (UNDP, 2005; UNFCCC, 

2006). According to IPCC (2001) adaptation is defined as a change in processes, 

practices or structures to moderate or offset possible damages or to take advantages 

of opportunities associated with changes in climate. This term also means an 
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adjustment in ecological, social, or economic structures in reaction to actual or 

expected climatic stimuli and their impacts (IPCC, 2001). The definition of 

adaptation adopted by this study is that of IPCC (2001) which consider adaptation as 

a change in process or practice or structure to balance or offset possible costs or to 

take benefits of opportunities associated with changes in climate. 

2.2 Empirical Literature Review 

2.2.1 Climate Change as a Global Challenge 

Climate change has emerged as one of the 21
st
 century global challenge which affects 

every community. It is claimed that the origins of climate changes have been a 

thoughtful subject of international debates (IPCC, 2007). There is an agreement that 

both natural events like variation in solar output and human activities like burning of 

the fossil fuel, clearing and burning of forests are held to be responsible for an 

increase in the average earth’s temperatures thus resulting into climate change 

(Shemsanga et al., 2010). 

So far, the IPCC has shown convincing evidence that the climate is absolutely 

changing (IPCC, 2007). It is documented that inconsistent rainfall, and frequent 

drought and floods have been affecting smallholder farmers’ household crops 

production. In addition, the current statistics show that the earth’s temperature has 

risen by average of 0.74 °C since 1950 (Stern et al., 2006). Following these statistics, 

scientists predicted that the global average temperatures will continue to rise by the 

average from 1.4 °C to 5.6 °C by 2040’s, which will tremendously affect agricultural 

sector and the natural resources where most of the poor communities depend on 

(Eriksen & O'Brien, 2008).  

Furthermore, it is observed that climate change has effects on weather events, 

economy, water resources, ecosystems, desertification, sea level rise and health 

issues (IPCC, 2001). Again, studies indicate that farmers in different regions 

perceive that climate is changing and also are adapting to various measures that 

lessen the impacts of the changing climate (Deressa et al., 2011). As such, adaptation 

to climate change impacts has become a necessity globally and communities are 

embarking on addressing the negative effects (Eisenack & Rebecca, 2011). 
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Tanzania alone has been experiencing major changes in climate especially in rainfall 

and temperature variability in the current decades. The most detectable evidences for 

a stable change in climatic related hazards, including droughts, floods and severity of 

pests and diseases that have substantial effects on crop farming have been 

increasingly observed (OECD, 2003). Moreover, Nkomo et al. (2006) and 

Thompson, et al. (2002) reported that climate projections indicate that, majority of 

the glaciers on Mount Kilimanjaro could disappear in the next 15 years if the 

recession of the icecap continues, drying of water bodies and increased seasonality, 

shifting in agricultural cultivation zones for particular growing zones are occurring, 

the rising of the sea level as well as increasing of food insecurities are occurring 

evidences for climate change. 

In addition, the amount of precipitation in the country shows substantial inter-annual 

inconsistency, which may have a considerable influence on crop farming by 

increasing the threat of floods, prolonged drought, incidences of pests and diseases 

on crops hence deprived harvests. Rainfall has been fluctuating from time to time 

with a general decreasing trend (OECD, 2003). Temperature, an essential element of 

weather conditions, has also displayed an inter-annual inconsistency with a 

significant increase in the past decades. Its unpredictability directly influences the 

amount of rainfall in the region and therefore limiting crop growth and well-being of 

smallholder farmers who depend on weather conditions particularly rainfall (IPCC, 

2001). However as IPCC reported that the effects of climate change on crops farming 

are locational and societal specific, it is difficult to generalize information from all 

locations and societies based on climate change effects, hence a need to deal with 

effects based on specific location and social capacity (IPCC, 2001).  

2.2.3 The Impacts of Climate Change on Grapevines 

The African continent has been pinpointed as the world’s most vulnerable region to 

the impacts of climate change (IPCC, 2014). The Fourth IPCC Assessment 2 Report 

indicates that Africa is warming faster than the global average and this is expected to 

continue (IPCC, 2007). So far more serious impacts of climate change are being 

experienced in crop farming as fluctuations in the climate over the past years have 

shrunken the global crop production by 1–5% per decade compared to a reference 

without climate change (Dinesh, et al., 2015). In addition, the impacts are more 
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serious in the sector considering that the risky weather events are expected to spread 

crop pests and diseases to new areas (AGRA, 2014).  

Furthermore, potential risks on the changing climatic conditions have been evidenced 

and have many impacts to the agricultural sector including grapevines farming. It is 

reported that pests and diseases of grapevine are influenced by changes in climatic 

variables such as rainfall, wind and temperature (Gadoury et al., 2001; Hamman et 

al., 1998). Studies also indicate that pests and diseases cause considerable damage to 

grapevines including effects on growth, yield and quality of grapevines (Fraga, 2013; 

Gadoury et al., 2001). Important pests mentioned are grasshoppers, caterpillar, 

beetles and sucking insects and major diseases are powdery and downy mildew 

respectively (Gadoury et al., 2001).  

In Tanzania, the outbreak of such pests and diseases is of high concern especially in 

Dodoma where grapevines are grown. However, pests and diseases are increasingly 

becoming common (Hamman et al., 1998). Change in climate parameters such as 

temperature, rainfall, wind and humidity is likely to increase pests and diseases 

incidences on grapevines with decreases in their productivity (Hamman et al., 1998). 

The increasing incidences of pests and diseases, occurrence of floods and drought 

demonstrate that the climate is changing, therefore; creating awareness of adaptation 

measures to grapevine farming likely to alleviate the effects (Meena & Sharif, 2008).  

2.2.4 Adaptation to Climate Change on Grapevine’s Pests and Diseases Control 

Climate change adaptation is considered as the process of preparing for, and 

adjusting proactively to climate change impacts as well as potential opportunities 

(IPCC, 2007).  According to Reilly and Schimmelpfennig (2000), in order to deal 

with drought, floods, inconsistent rainfall, severity of pests and diseases in crops, 

farmers should choose appropriate adaptation measures to climate change to increase 

farm productivity. Grapevine farming seems to be among the most sensitive crop 

farming. This is because; early sensitive response to the impacts of climate change 

and unique farming practices that are characterized by exceptional climate impacts 

are required and must  be location specific and tailored to local circumstances. 
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Most of the adapted measures that have been implemented in dealing with impacts of 

climate change particularly the persistence of pests and diseases in grapevine farming 

in Dodoma include: spraying of pesticides and insecticides as soon as it is needed 

before the attacks, clearing of unwanted plants and grasses in the grapevine yards 

(ensuring cleanness), uprooting of the most affected crops,  and timed pruning of 

leaves. 

2.2.5 Factors Influencing Grapevine Farming 

There are factors which influence farming of grapevine in Dodoma and in other areas 

where grapevine farming is practised. Such factors influence the sustainability of 

grapevine farming as they assure farmers of high productivity and sometimes if 

conditions are not met they lead to low productivity (Jones, 1997). The factors which 

influence grapevine farming ranges from climatic factors like rainfall, temperature 

and humidity, soil characteristics like pH, management practices like treatment of 

diseases and pests as well as accessibility to markets and extension services (Jones, 

1997). These factors when they are favourable they increase productivity but when 

they are not favourable they reduce productivity (Jones & Davis, 2000). 

2.3 Theoretical Literature Review 

The Action Theory of Adaptation 

This study is guided by action theory of adaptation which was adopted by Eisenack 

and Rebecca (2011). The action perspective emphasises on the determined actions 

(“adaptations”) that control damage from the changing climate. In this regard, 

“adaptation is concerned with actors, actions and agency” (Nelson et al., 2007). 

Adaptation is defined as a reaction to climate change in the kind of environmental 

alteration or anthropological action (Eisenack & Rebecca, 2011). Both features of 

climate disruption and of the affected system are relevant for adaptation. In this 

theory of action, adaptation is referred to only human individuals and as collective 

actors (Nelson et al., 2007). 

The action theory of adaptation assumes that for adaptation to be successful, it needs 

actors and an intention which is directed towards an impact of climate change 

(Eisenack & Rebecca, 2011). Also, adaptations require the application of resources 

as means to achieve the projected ends (Nelson et al., 2007). In addition, there 
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should be an interaction of social and biophysical processes within an entire system 

which affect the actions for climate change”. The theory also suggests that adaptation 

should involve a set of elements that interact together. The set of elements for a 

successful adaptation include the presence of a stimuli (climate change), the 

exposure unit (pests and diseases), and receptor of adaptation (grapevines), the 

means for adaptation (technology, resources, knowledge, and information) and 

operators (farmers, stakeholders)”. When all these elements interact together then 

adaptation is said to be achieved. 

The term stimulus in the theory is considered as the alteration in biophysical (mainly 

meteorological) variables related with climate change and is only appropriate for 

adaptation when it has an effect on an exposure unit (OECD, 2003). The exposure 

unit broadly refers to all actors, social, technical or non-human structures that depend 

on climatic conditions, and therefore are exposed to stimuli (IPCC, 2001). Impact of 

climate change implies a combination of a stimulus and an exposure unit (O’Brien, 

2007). For example, the occurrence of pests and diseases is a combination of global 

warming and its impact which is rainfall or temperature.  

In this theory, the individual or collective actor that makes the response to work is 

called the operator which can be a private household, a firm or a government 

(Eisenack & Rebecca, 2011). But in all cases it is a social entity, therefore, machines, 

artefacts and natural systems are ruled out as operators (OECD, 2003). The actor or 

system that is the target of an adaptation (the drive) is called the receptor which can 

be both biophysical things (crops of a farmer) and social systems (the farmer 

household), depending on the objective of analysis (Nelson et al., 2007). 

To carry out the adaptation, the operator needs resources, here called means such as 

access to financial or other material resources, legal power, social networks, 

knowledge, or availability of information (O’Brien, 2007). With regard to the action 

theory of adaptation, climate change will influence the occurrence of pests and 

diseases in grapevines of which yields will be reduced. As a result, the farmers and 

other stakeholders will opt for the adaptation measures to control pests and diseases 

so as to increase yields to the grapevine farmers. 
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Therefore, the action theory of adaptation is used in this study because it explains the 

relationship between relevant variables of the study including climate change, effects 

of climate change and adaptation measures to reduce the effects. The theory also 

stresses on the factors which influence the farming of grapevine such as 

governmental and institutional factors for helping farmers to adapt to climate change 

through the infusion of knowledge, technology, resources and information. The 

explained relationship between the variables influences the control of climate effects 

like pests and diseases in grapevines.. 

2.4 Conceptual Framework 

2.4.1 Independent Variables 

In this study, the independent variable is the climate change which is explained 

through its parameters which are temperature, rainfall, and wind, which lead to the 

occurrences of drought, floods and pests and diseases.  

2.4.2 Intermediate Variable 

In this study, intervening variables are the climate change adaptation measures such 

as pruning and spraying of pesticides and insecticides. All these measures work when 

farmers and grapevine stakeholders have information and knowledge on issues 

related to grapevine farming and marketing, have proper resources like labour and 

capital to finance grapevine farming and good government policies, programmes 

such as NAPA and regulations related to climate change adaptation measures.  

2.4.3 Dependent Variables 

The dependent variable in this study is the status of pests and diseases on grapevines. 

The variable is influenced by adaptation measures such as spraying of pesticides and 

insecticides, pruning, maintaining farm management and cleanliness and uprooting 

of affected plants contributing to control of grapevine pests and diseases which result 

to changes in cost of production, food security, employment opportunities, income 

generation and yields. 
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2.5 Conceptual Framework 

 

Figure 2. 1: A Conceptual Framework  

Source: The Researcher’s Conceptualisation (2020) 
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From a designed conceptual framework, the position of global warming in causing 

climate change should not be ignored because the global warming factors that is, 

burning of fossil fuels and changes in solar variability lead to changes in the climatic 

parameters such as temperature, rainfall, and wind. As these climate parameters 

change, there occurs drought, floods, as well as occurrence of pests and diseases. The 

occurrences of pests and diseases have impacts on the grapevine farming as they  

increases the cost of production since farmers will use their income to buy pesticides,  

therefore, there  will  be low yields per acreage, low income generation thus  

resulting to poor livelihood of the farmers. As such, the government policies and 

programmes should be integrated to support adaptation processes. Also farmers 

should be provided with information, knowledge and possess resources to invest in 

the adaptation processes so as to achieve such desired objectives. Also, the control of 

pests and diseases will have significant implication to the livelihood of the grapevine 

farmers in terms of income, cost of production, employment, yields, and food 

security. 

2.6 Research Gap 

The study by IPCC (2007) predicted significant impacts from climate change to 

grapevine farming. Several studies have also been carried out on the occurrences and 

the impacts of pests and diseases on grapevine farming as caused by climate change 

(Fraga, 2013; Hamman et al., 1998; O’Brien, 2007). Nail (2007) has indicated 

various adaptation measures to climate change on grapevines that have been used by 

grapevine farmers such as pruning and spraying of pesticides and insecticides. 

However, little effort has been made to assess the implications of climate change 

adaptation measures on pest and diseases control, especially on grapevine farming. 

This implies that little is known on the extent to which adapted climate change 

measures have been effective in producing desired results that can be scaled up in 

supporting grapevine farmers. This study intended to fill in the knowledge gap and 

contribute to the existing debates on the implications of climate change adaptation 

measures on pest and diseases control using grapevines farming in Dodoma as a case 

study. 
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CHAPTER THREE 

RESEARCH METHODOLOGY 

3.1 The Study Area 

This study was carried out in Dodoma City, specifically in Veyula, Hombolo, Zuzu, 

and Mpunguzi villages. Dodoma City lies between latitude -6° 9' 35.028"N and 

longitude 35° 47' 52.8"E with a total area of 2,969 km
2
 (276,500 ha) (URT, 2013). 

According to the national population census as conducted by the NBS in 2012, the 

Dodoma City had a total of 410,956 residents of whom 211,469 (51.5%) were 

females and 199,487 (48.5%) were males (URT, 2013). 

The study area is semi-arid dominated by a short single rain season beginning in 

early December to mid-April and a long dry season starting late April to early 

December (Mrosso, 2007). The average rainfall is 500 mm annually, and 85% of this 

falls in the four months between December and March (URT, 2005). The study area 

supports a number of both food and cash crops farming including maize, sorghum, 

finger millet, sunflower, groundnuts and grapevines (URT, 2005). The grapevine 

varieties grown in the district include Makutupora red, Chenin Blanc, and Black rose 

(James et al., 2015). The two harvesting seasons for grapevines are the rainy season 

from March, April to May and another season which has the highest harvests is the 

dry season from August, September to October (James et al., 2015.  

Dodoma City was purposely selected mainly due to the facts that it is the only area in 

Tanzania that grows grapevines. It also leads in the production of grapevines in East 

Africa (DMC, 2014). Another factor for selecting Dodoma City was due to the 

reason that it is within semi-arid climatic condition, likely to be affected by climate 

change with implications on the occurrence of pests and diseases (Gadoury et al., 

2001).  
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Figure 3. 1: Geographical Location of the Study Area 

Source: Author (2020) 
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3.2 Research Design 

This study employed a cross sectional explanatory research design where the 

research data were collected once in the field in time and best used for a descriptive 

study (Babbie, 1999). The rationale for using this design include ability to collects 

data and make inferences about a population of interest at one point in time, yield 

maximal information and provides an opportunity for considering many different 

aspects of issues at hand  (Rubin & Babbie, 2007). The design offers a combination 

of qualitative and quantitative approaches in data collection (Berg, 2009; Creswell, 

2009; Yoshikawa et al., 2008). In addition, it is cost effective for the limited time and 

resources available (Casley & Kumar, 1988). 

3.3 Sampling Unit 

According to Rwegoshora (2006), sample unit refers to an element or a collection of 

elements subjected to data analysis in the sample. It can also mean an individual or 

collection of individuals from the population, which can be selected for the study 

(Kothari, 2004). The sampling unit for this study was the household of grapevine 

farms. The lists of household engage in grapevine farming were obtained from the 

local government authorities at the village level in respective study villages. 

3.4 Sample Size 

This study employed a total sample of 219 household heads engaged in grapevine 

farming. The sample was obtained from the distribution of household grapevine 

farmers in the study area whereby Mpunguzi had 258 grapevine farmers, Hombolo 

210, Veyula 12 and Zuzu 4, making the total of 484 and by applying the Yamane 

formula (Neuman, 2006) as indicated in equation 1, a sample of 219 was obtained. 

The number of household involved in grapevine farming from each village in the 

study area were obtained from Dodoma Municipal Profile (DMP, 2013) and updated 

number crosschecked in the respective villages during household survey. Likewise a 

total number of 11 key informants including village agricultural extension officers, 

ward and district agricultural officers, officers from the Makutupora Viticulture 

Research Institute/TARI Makutupora Centre, and TMA Dodoma sub office officers, 

and 32 FGD participants were selected to make a total of 262 participants.  
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The Yamane formula for determining the sample size is given by:    

  ……….equation 1 

Where n= Sample size, N = Population size,  and e = 0.05 Margin of Error 

(MoE) based on the research condition.  

The Israel formula for proportional sampling (Israel, 2013 as cited in Sané et al, 

2016), was applied to obtain the proportional sample size for the 4 villages as shown 

in equation below;  

  ……….equation 2 

Where   

n - Sample contribution/ proportion;  N - Sample size;  p – Population of grape 

farmers within a village, and P - Total population grape farmers in 4 villages.  

Table 3. 1: Sample Size and Distribution  

Respondents Mpunguzi Zuzu Hombolo Veyula Total 

Household grapevine farmers 117 2 95 5 219 

WAO 1 1 1 1 4 

MVRI/TARI    1 1 

DAICO     1 

TMAO     1 

FGD 8 8 8 8 32 

TOTAL     262 

Source: Author (2020) 

3.5 Sampling Procedures 

A systematic random sampling procedure based on proportionate of the sample was 

used to select the households from each village by using a list (sampling frame) of all 

grapevine farmers. The first sample was selected randomly whereby the second was 

selected systematically from the first randomly selected sample in the length of the 

3
rd

 person in the list without replacement. 

Purposive sampling is the non-probability sampling procedure used in this study for 

selecting the villages, FGD participants from each village, ward executive officers, 
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ward and DAICO, MVRI/TARI and TMA officers who were known and present. 

The sample was chosen based on who would be suitable for the study (Adam & 

Kamuzora, 2008). The main aim of purposive sampling is to arrive at a sample that 

can effectively answer the research objectives (Adam & Kamuzora, 2008). The 

choice of a purposive sample is often achieved by applying expert knowledge of the 

target population to select in a non-random manner a sample that represents a cross-

section of the population (Adam & Kamuzora, 2008). 

3.6 Data Collection Methods 

This research employed different ways of data collection such as;  

3.6.1 Secondary Data 

In this study, secondary data were collected by using documentary reviews. 

Documentary reviews on issues concerning the recorded information on climatic 

parameters of the area was done  by using readily available documents such as 

annual reports of climate data for 30 years from 1988 to 2018 of the study area from 

Tanzania Meteorological Agency (TMA), text books, journal articles as well as 

published research papers. Documentary reviews were employed due to the fact that 

they had information which had been accessed thoroughly and are always cheap and 

available (Kabir, 2016). 

3.6.2 Primary Data 

The following ways were used to collect primary data in this study; 

3.6.2.1 Observation 

The observation process was done in grapevine farms in July during the fruit setting 

(growth stage) to observe the types of pests and diseases affecting grapevines, the 

physical condition of grapevines which were affected and the adaptation measures 

employed by farmers. The method was employed because it is relatively free of 

observer bias (Kabir, 2016). Observation checklist was employed as a tool to guide 

the observation process. 
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3.6.2.2 Household Survey 

A household survey was included in collecting data. It is a research tool consisting of 

a series of questions and other prompts for the aim of gathering information from the 

respondents (Kabir, 2016). A structured questionnaire with closed and open ended 

questions was prepared and given to the farmers to obtain information from them. 

Questionnaires are cheap ways of getting information, do not require much effort 

from the interviewer, and often have standardized answers that make it simple to 

compile data (Kabir, 2016). 

3.6.2.3 Focus Group Discussion 

This method was conducted to gain knowledge of the grapevine farmers concerning 

the objectives of the study through the use of FGD guide as tools for collecting data. 

One FGD with 8 participants both males and females were organized in each village. 

The reason for combining the gender was to gain the ideas from both sexes during 

the discussions also to check for perceptions from both sexes.  The aim of this 

method was to get in-depth information on concepts, ideas and perceptions of the 

group (Kabir, 2016).  

3.6.2.4 Interview 

Interviews with key informants such as government officials were conducted to 

obtain more insight on issues concerning the climate change adaptation measures on 

controlling pests and diseases affecting grapevines by using interview guide. 

Interviews are important to be used because they give consistent data which can be 

compared across a number of respondents (Kabir, 2016). 

3.7 Methods of Data Analysis 

Various ways of data analysis were employed in this study to analyse quantitative 

and qualitative data in relation to the objectives of the research. Detailed explanation 

for methods used during data analysis provided in the following subsections  

3.7.1 Times Series Analysis 

Times Series Analysis was used in this study as a method of data analysis to establish 

the trend of climate parameters for collected data related to temperature, rainfall and 

wind from 1988 to 2018. R-Software was used as a tool during analysis. 
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3.7.2 Descriptive Statistics 

Descriptive statistics was employed to obtain frequencies and percentage of data 

related to farmer’s perceptions on the trend of climate parameters in the occurrence 

of pests and diseases in the study area. In Addition, descriptive statistics were used to 

obtain frequencies and percentages of climate change adaptation measures employed 

by grapevine farmers in controlling pests and diseases. Moreover, descriptive 

statistics specifically cross tabulation was used to obtain percentages of the 

implications of climate change adaptation measures toward the control of pests and 

diseases for the improvement of farmer’s livelihood.  

3.7.3 Content Analysis 

Content analysis was used to analyse qualitative data collected from focus group 

discussion and interviews. This method of data analysis followed the steps namely; 

Categorization of words “Code”, development of themes and concepts from a pool of 

collected data “texts”, examine the themes and concepts patterns and lastly to draw 

conclusion in response to the research questions of the study 

3.7.4 Pairwise ranking  

Pairwise ranking was employed during the FGD conducted in the study villages to 

help in deciding on the following; the major impact of climate change, major 

adaptation measures in controlling pests and diseases, major factors influencing the 

choice of adaptation measures. Pair wise ranking is Participatory Rural Appraisal 

(PRA) method widely used in social sciences as a means of prioritizing or ranking 

lists prepared by communities (Birtha, 2005; Kumar, 2002; Lelo, 2004).  

This method was used due to the fact that it is not time consuming and it helps to 

collect and analyse data at the same time. Moreover, it is a participatory method by 

which discussants (farmers) themselves are involved in preparing the list of factors 

and ranking based on the most important factors. The following steps were adopted 

during FGDs conducted in the study villages. 

(1) Using the guidance provided by the researcher, discussants listed all the 

factors 
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(2) With the help of the researcher, pair wise matrix table with listed factors were 

prepared by discussants during FGDs in each village 

(3)  Pair wise ranking was done by members of each group during FGDs in each 

village by comparing each factor on the list in a systematic way. Each factor 

was compared in turn with other factors based on their importance/influence. 

This was repeated until all the factors have been compared and the matrix 

completed 

(4) The number of times (score) a factor had been found to be more important 

was measured by counting the number of times it appeared in the matrix. 

(5) Discussants ranked each factor from the most important factor to the least 

important factor basing on the scores of each factor in the matrix.  

(6) The major reasons associated with the ranking of listed factors were gathered 

during open discussion as part of FGDs in each village.   

3.8 Validity and Reliability of Data Collection Tools 

3.8.1 Validity 

Kothari (2004) defines validity as the extent to which a research tool measures what 

it is supposed to measure. In this study, pilot survey was done to identify the quality 

of the area under study and identify the truly representative samples to be used in the 

study.  

3.8.2 Reliability 

According to Carmines and Zeller (1979), reliability is defined as the extent to which 

a measurement tool or procedure yields the same results on repeated trials. The 

research reliability for this study was achieved by using mixed respondents, different 

types of data to be collected which complemented the methods of data collection 

used. Also, data collection instruments were pre tested. 

3.9 Ethics 

Ethics as defined by Leed and Ormrod (2001) is the legitimate or moral research 

practices and conducts. On every occasion when the focus of investigations is on 

human being, ethical implications of what is proposed must be carefully considered 

(Leed & Ormrod, 2001). Therefore any individual involved in research need to be 

knowledgeable about the general agreements of what is proper and improper in 
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scientific research. For that reason in planning and conducting research, and 

reporting research findings, the researcher has to meet several commitments in order 

to meet the ethical standards.  

To undertake this study, the researcher had to seek permission from the Director of 

Postgraduate Studies (The University of Dodoma). While in the field; the researcher 

also had to seek permission from relevant authorities of the Dodoma region. These 

included the office of the Dodoma Region Administrative Secretary, the Dodoma 

City Council authorities, Mpunguzi, Hombolo, Zuzu and Makutupora wards 

authorities respectively. Furthermore authorities from the selected villages within the 

named wards and institutions were consulted. During data collection, the researcher 

ensured that participants voluntarily agree to participate in the study and their 

privacy were protected, and avoid any harm of the respondent.  The researcher asked 

respondent’s consent for data related to tape recording and photograph. Data and 

information collected during the study were strictly confidential and solely used for 

academic purposes. 
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CHAPTER FOUR 

FINDINGS AND DISCUSSION 

4.1 Introduction 

This chapter presents and discusses the results of the study concerning the 

implications of climate change adaptation measures on controlling pests and diseases 

affecting grapevines. It is divided into four sections: the first section presents and 

discusses the results on socio-economic information of the grapevine farmers, the 

second section presents and discusses the study results on the trend of climate 

parameters in the study area for the past 30 years (1988-2018), the third section 

presents and discusses the results on farmer’s adaptation measures in controlling 

pests and diseases in grapevines, and the last section of this chapter presents and 

discusses the implications of climate change adaptation measures for controlling 

pests and diseases on the management of pests and diseases as well as to the 

livelihood of grapevine farmers in the study area. The detailed discussions of this 

chapter are provided in the following sections. 

4.2 Socio-Economic Characteristics of the Respondents 

This section describes the socio-economic characteristics of the respondents involved 

in the study. The socio-economic characteristics of the respondents considered in this 

study include: sex, marital status, age, education level, major economic activities, 

duration of staying in the study area, size of the household, years spent in grapevine 

farming, the type of crops that farmers were engaged, types of grapevines, and the 

farm size under grapevines that respondents in this study area owned. The rationale 

behind including socio-economic characteristics in the study was that, they helped to 

identify the nature of the respondents. The socio-economic characteristics of the 

respondents have implications to the farming process as they influence the farmers’ 

decisions on the management of grapevine farms specifically on the adaptation to 

climate change for the control of pests and diseases in the study area. The details of 

each characteristic are provided in the following subsections. 

4.2.1 Gender  

The results in Table 4.1 shows that large proportion (74%) of the households were 

male and very few (26%) were female. Males were more involved than female in this 

study possibly because of the African culture that male are the heads of household 
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and owners of resources including farms (Nombo et al., 2013). During the field 

survey, it was found that in most cases males spoke for the household as the head. 

This was also noted during interview with the ward agricultural officer of Mpunguzi 

who commented that; 

“In the Gogo ethnic group, males are the owners of household resources and 

usually they speak for the household. This is our culture”. 

The results imply that, it is likely male dominated the grapevine farming in decisions 

including the aspects of adaptation to climate change and pests and diseases control 

at household level. The results are in agreement with the findings by Ngeywo et al. 

(2015) and Ntabo, (2011) who found that men were the ones who control the farming 

process from planting to the selling of products and plan for the expenditure of 

income obtained from farming activities in many East African societies. 

4.2.2 Marital Status 

The results in Table 4.1 show that more than half (63%) of respondents were 

married, about 14% were single, about 13% were widow and very few (10%) were 

divorced. The marital status represented in this study show that, in the entire study 

villages, the number of married respondents was many compared to unmarried. This 

could be due to the existence of strong bondage between the partners in the study 

area.  During a FGD in Mpunguzi village it was revealed that; 

 “Large proportion of respondents were married and engaged more in 

farming activities compared to the other type of marital status because they 

have more responsibilities of meeting family requirements and maintaining 

food security for the family”.  

The implications is that majority of the respondents were married individuals; it is 

also interpreted to mean they have the family to take care of, so the impacts of pests 

and diseases would compromise the livelihood of such families. The study by Kiriti 

and Tisdell, (2003) and URT, (2012) highlighted that in most cases, married couples 

in Africa, spend much time on agricultural activities for meeting family requirements  

compared to single, widow and divorced individuals who spend much of their time 

for non-agricultural activities. 
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4.2.3 Age of the Respondents 

The results in Table 4.1 shows that about 32.4% of respondents were aged between 

50-59 years, about 31% were aged between 40-49 years, about 24% were aged 

between 30-39 years, about 9% were aged from 60 years and above and about 4% 

were aged between 20-29 years. Generally, the results indicated that more than half 

(59%) of the respondents were aged between 20-49 years and few (41%) were aged 

between 50 years and above. The reason for these findings to have majority of 

individuals aged 20-49 years was due to the fact that the youth engaged in grapevine 

farming because they are energetic, matured adults and have the knowledge to deal 

with climate change (James et al., 2015). This has the implication that a large 

proportion of youth, represented a working class which has the ability to manage 

grapevine farming activities by applying adaptation measures to control the impacts 

of pests and diseases in the study area. These results were in agreement with NBS 

(2013) which identified the age group of active working force to be those from 18-50 

years old, while those above 50 years old were categorized as less active age group 

in the farming activities.  
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Table 4. 1: Socio-Economic Characteristics of the Respondents 

Variable  Description  Respondent (%) Total 

(%) 

Average 

  Mpunguzi 

117 

Hombolo 

95 

Veyula 5 Zuzu 2    

Gender Male 38.8 31.5 2.3 0.9 73.5 18.4 

 Female 14.6 11.9 0.0 0.0 26.5 6.6  

Marital status Married 34.2 26.5 1.8 0.5 63.0 15.8 

 Single 8.7 5.0 0.5 0.0 14.2 3.6 

 Divorced 4.6 4.6 0.0 0.5 9.6 2.4 

 Widow 5.9 7.3 0.0 0.0 13.2 3.3 

Age 20-29 3.2 0.5 0.0 0.0 3.7 0.9 

 30-39 12.3 11.0 0.5 0.0 23.7 5.9 

 40-49 18.3 11.4 0.9 0.5 31.1 7.8 

 50-59 14.2 16.9 0.9 0.5 32.4 8.1 

 60-69 5.5 3.7 0.0 0.0 9.1 2.3 

Level of education  Informal 

education 

15.5 7.8 0.5 0.5 24.2 

6.1 

 Primary 

education 

21.9 20.5 0.9 0.5 43.8 

10.9 

 Secondary 

education 

11.4 12.3 0.5 
0.0 

24.2 

6.1 

 College 

education 

4.6 2.7 0.5 
0.0 

7.8 

1.9 

Household size 1-5 24.2 25.6 1.8 0.5 52.1 13.0 

 6-10 26.5 16.0 0.5 0.5 43.4 10.9 

 11-15 2.3 1.8 0.0 0.0 4.1 1.0 

 16-20 0.5 0.0 0.0 0.0 0.5 0.1 

Years of staying 4-14 6.4 0.9 0.0 0.0 7.3 1.8 

 15-25 10.0 5.9 0.9 0.5 17.4 4.3 

 26-36 11.9 12.3 0.5 0.0 24.7 6.2 

 37-47 15.5 15.1 0.9 0.0 31.5 7.9 

 48-58 9.1 6.4 0.0 0.5 16.0 4 

59-69 0.5 2.7 0.0 0.0 3.2 0.8 

Major 

Activities/Farming 

Yes 53.0 43.4 2.3 0.9 99.5 

24.9 

 No 0.5 0.0 0.0 0.0 0.5 0.1 

Livestock keeping Yes 12.3 11.0 0.5 0.5 24.2 6.1 

 No 41.1 32.4 1.8 0.5 75.8 18.9 

Business Yes 20.1 7.3 0.5 0.0 27.9 6.9 

 No 33.3 36.1 1.8 0.9 72.1 18.0 

Employed Yes 4.6 3.2 0.5 0.0 8.2 2.1 

 No 48.9 40.2 1.8 0.9 91.8 22.9 

Years of farming 1-10 7.3 6.8 0.5 0.5 15.1 3.8 

 11-20 33.3 25.6 1.4 0.0 60.3 15.1 

 21-30 11.0 10.0 0.5 0.5 21.9 5.5 

 31-40 1.8 0.9 0.0 0.0 2.7 0.7 

Source: Field data (2020) 
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4.2.4 Level of Education 

The results in Table 4.1 shows that about 43.8% of respondents had primary 

education, about 24.2% had secondary education, about 7.8% had college education 

and about 24.2% had informal education. Generally the results indicated that large 

proportion (75.8%) of respondents was educated in the formal system of education 

and few (24.2%) had informal education. The reasons for having large proportion of 

educated individuals in the formal system could be attributed to by the accessibility 

of education institutions within the study area. The presence of education institutions 

especially primary and secondary schools was facilitated by the government’s policy 

on education which demands primary and secondary education to be achieved by all 

individuals in the country. The large proportion of respondents with formal education 

in this study implies that, the respondents were aware of the challenges facing 

grapevine farming as well as the measures taken specifically on the adaptation prior 

to the occurrence of climate change. The study by Kalimang'asi and Majura (2014) 

pointed out that, in many developing countries education system has been improved, 

so the improvement in farming technologies also has been applied by farmers. The 

study also points that, educated people value grapevine farming because of its 

financial returns. 

4.2.5 Size of the Household 

The results in Table 4.1 shows that, more than half (52.1%) of households in the 

study area had household size of 1 to 5 members, about 43.4% had 6 to 10 family 

members, and about 4.5% had 11 to 20 family members. The results indicate that 

majority of the households had household size consistent to the Dodoma regional 

average of 4.6 according to the national census of 2012 (NBS, 2013).  The results 

imply that, since, farming is labour intensive in the African context; therefore those 

with large household size are likely to cultivate large farm size as compared to their 

counterpart households. These findings are consistent with the NBS (2013) which 

mentioned the size of household to the average of 4.8 people per household national 

wise.  
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4.2.6 Years of Staying in the Study Area 

The results  in Table 4.1 shows that; 76% of the respondents had been living in the 

study area for the period ranging from 26 to 69 years (more than 3 decades) and a 

very few had lived for less than 25 years. This means that large proportion of 

respondents had lived for more than 3 decades and have adequate knowledge of the 

area therefore they could tell better about changes that had occurred in the area in 

terms of climate. This was also noted during the interview with the Hombolo ward 

agricultural officer who commented that; 

“In this study area, large proportion of grapevine farmers has stayed for 

more than 3 decades likely due to their capacity to deal with unfavourable 

environmental conditions and availability of various opportunities including 

farming of grapevines”. 

This results imply that majority of respondents had stayed longer enough in the study 

area to gain knowledge on how to face environmental and climate change challenges. 

This made it easy for them to use various measures to control pest and diseases. 

These findings are in agreement with the findings of Parker (1995) that the longer 

one stays in the particular area, the better one understands the environment and deals 

better with the challenges that occur. 

4.2.7 Major Economic Activities 

The results in Table 4.1 shows that about 46% of respondents engaged in crop 

cultivation, about 34% engaged in business, about 10% engaged in livestock keeping 

and about 10% others were employed. Generally the results revealed that, majority of 

respondents were depending on cultivation as their major source of livelihood. 

However, during off-farm season they were also engaging in other activities to 

support their lives and their households. The implications of respondents to engage in 

various economic activities could be to get income which is invested as capital to 

control the impacts of climate change in grapevine farming. The study findings are in 

agreement with the results of the Dodoma Regional Report (2007) that crop 

production, business, and livestock keeping are the major source of income in 

Dodoma region as they contribute in improving the livelihood of the people. 
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4.2.8 Years Spent in Grapevine Farming 

The results in Table 4.1 shows that more than half (60%) of respondents had spent  

between 11 to 20 years in the farming of grapevines, about 22%  had spent  21 to 30 

years, about 15%  had spent 1 to 10 years and about 3% had spent between 31 to 40 

years in the farming of grapevines in the study area. The study results indicated that 

majority of the respondents had spent a long time in the grapevine farming and this 

translated that they had acquired a lot of knowledge and experiences regarding the 

grapevine farming and it challenges. These results were supported by the comments 

of the District Agricultural Officer (DAICO) that: 

” Majority of the grapevine farmers in the study area have spent more than 

10 years engaged with grapevine farming as they  have stayed in the study 

area for many years, hence they have got the knowledge of the environment 

better”. 

This finding has the implication that, the knowledge and experiences acquired by 

grapevine farmers, is likely to help them to adopt well to the impacts of climate 

change such as pests and diseases. The results of this study are in agreement with the 

study by Kalimang'asi and Majura, (2014) that the longer years the farmers spend in 

farming activities, the more experienced they become and more successful they 

become in controlling farming processes as they know methods of addressing 

challenges facing them. 

4.2.9 Major Crops Grown 

The results in Table 4.2 show that more than half (60%) of the respondents were  

growing  grapevine as their major crops, about 22% were  growing  maize, about 

15%  were growing  millet and a very few (3%) were growing  groundnuts as their 

major crops. During the FGD, it was also revealed that, majority of the farmers were  

growing  grapevines as their major crops because these  were helping  them get  high 

income that in turn  allowed them to  meet household expenditure such as payment of 

school fees.  These results indicate that farmers liked to engage in grapevine possibly 

because it has good investment return compared to other crops. This has the 

implication that the income earned from grapevine production helps farmers support 

their household expenditure. These findings are in agreement with the study of 
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Kilima et al. (2010) that the major crops grown by in Dodoma region for improving 

farmers’ livelihood were grapevine, maize, millet, sorghum, sunflower and 

groundnuts. 

4.2.10 Types of Grapevines Grown in the Study Area 

The results in Table 4.2 show that majority (81%)  of respondents  were  growing  

Makutupora red which is used for red wine production, about 15% were  growing  

Chenin blank which is  used for white wine production and about 8% were growing  

Syrah which is used as table grapes. Makutupora red variety is mostly grown in the 

area possibly because it can tolerate hard climatic condition and also it produces high 

yields compared to other varieties. Also the variety could produce high quality 

products which are needed for making wine. However, Syrah variety is lowly grown 

in the area possibly because of many reasons including market factors (such as low 

demand) in the area which is likely to discourage farmers to invest in the variety that 

produces low income. Similarly, during an interview with the research officer at 

TARI Makutupora office (Figure 4.1) it was revealed that Makutupora red was the 

most preferred grapevine variety by farmers in the area. He commented that: 

“In most of the grapevine growing zones, grapevine farmers prefer 

Makutupora red to other types due to its tolerance to the impacts of climate 

change that has been occurring in the study area”. 

These results imply that, it is likely that farmers would be willing to invest and grow  

a grapevine variety that could tolerate climate change impacts (such as drought and 

pests) in order to reduce vulnerability and risks of loss.  The results of this study are 

in agreement with the results of the study conducted by Kulwijila et al. (2018) that 

Makutupora red, Chenin Blank and Syrah are the most common grapevine varieties 

which grow better in Dodoma.  
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Figure 4. 1: Interview with the TARI Officer at Makutupora Research Institute 

Source: Photo by Author (July, 2020) 

4.2.11 Farm Size of Grapevines (Acres) 

The results in Table 4.2 shows that, large proportion (78%) of respondents were  

cultivating a  farm size of between 1 to 2.9 acres, about 20% of the respondents were 

cultivating between 3 to 4.9 acres and 2% were cultivating between 5 to 10 acres of 

grapevine farms.  The study results found out that majority of the grapevine farmers 

were small scale holders who owned small sized farms possibly of one to two acres. 

The possible reason for this could be lack of capital to invest in large scale 

commercial farming. However, a small proportion of the farmers managed to 

cultivate large farms likely because they had big capital. This was also revealed 

during FGD where discussants commented that: 

 “We own small farms due to lack of capital to invest on grapevine farming 

since the investment of grapevine farms need big capital”.  

These results imply that, lack of capital to invest in large scale production makes 

farmers continue to rely on small scale and subsistence farming. In this regard, 

farmers’ adaptive capacity is likely to be affected and they become less capable of 
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fighting against the impacts of climate change (such as pests and diseases). Similarly, 

they are likely to get low quantity and quality yield in particular growing season. 

These findings are in agreement with the findings by Tittonell (2007) which pointed 

out that, many Sub-Saharan farmers are characterised by small sized farms of 1 acre 

per smallholder.  

Table 4. 2: Major Crops in the Study Area  

Variable Description Respondent (%) Total 

(%) 

Average 

Mpunguzi 

117 

Hombolo 

95 

Veyula 

5 

Zuzu 

2 

 

Major crops Millet 7.3 6.8 0.5 0.5 15.1 3.8 

Grapevine 33.3 25.6 1.4 0.0 60.3 15.1 

 Maize 11.0 10.0 0.5 0.5 21.9 5.5 

 Groundnuts 1.8 0.9 0.0 0.0 2.7 0.7 

Type of 

grapevines 

Makutupora 

red 

43.4 35.2 1.8 0.9 81.3 

20.3 

 Chenin blanc 8.7 5.9 0.5 0.0 15.1 3.8 

 Syrah 1.4 2.3 0.0 0.0 3.7 0.9 

Farm size 1-2.9 35.2 39.7 2.3 0.9 78.1 19.5 

 3-4.9 17.4 2.7 0.0 0.0 20.1 5.0 

 5-6.9 0.9 0.0 0.0 0.0 0.9 0.2 

 7-8.9 0.0 0.5 0.0 0.0 0.5 0.1 

 9-10.9 0.0 0.5 0.0 0.0 0.5 0.1 

Source: Field data (2020). 

4.3 The Trend of Climate Parameters in the Study Area (1988- 2018) 

This section presents and discusses results on the trend of climate parameters in the 

study area for the past 30 years (1988–2018). The section is divided into six 

subsections; the first subsection is about farmer’s awareness on climate change, the 

second is about farmer’s perceptions on the trend of climate parameters, the third is 

about  the evidence of climate change in the study area, the fourth is about farmer’s 

perception on the impacts of climate change in the study area, the fifth is about 

farmer’s awareness on the occurrence of pests and diseases in grapevine farming, the 

last is about farmer’s awareness on the effects of pests and diseases in grapevine 

farming. The detailed information of these sections is provided in the following 

subsections; 
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4.3.1 Farmers Awareness on Climate Change 

The results in Figure 4.2 shows that, almost all (95%) of respondents were aware of 

climate change, and very few (5%) were not aware of climate change. These results 

indicate that almost all of the respondents were aware of climate change possibly due 

to climate change challenges they were facing in grapevine farming and the changes 

occurring in their areas as many had stayed in the study area for many years hence 

they had witnessed the climate challenges and changes. This suggests that majority 

of the respondents were aware of climate change therefore they were likely to take 

some measures for addressing the challenges of climate change including its effects 

on the occurrences of pests and diseases in grapevine crops.   

 

 

Figure 4. 2: Farmer’s Awareness on Climate Change 

Source: Field data (2020) 

Moreover the results in Table 4.3 show the sources for grapevine farmers to access 

climate change information in the study area. The results show that, majority of the 

respondents had got climate change information through mass media like TVs, radios 

and newspapers and individual past experiences with the environment of the area. 

The reasons for many respondents to be based on mass media and past experiences 

could be due to the large coverage and the various programmes concerning climate 

change broadcasted by mass media.  Furthermore, many years of staying in the study 
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area and involvement in grapevine farming had made grapevine farmers know well 

the environment hence being able to understand the climate of the area. These results 

imply that, as farmers become aware of the climate change, they are able to apply 

adaptation measures to address the challenges facing them hence improving their 

farming management processes and household livelihood. The study by Phillipo et 

al. (2015) pointed out that, smallholder farmers require different types of climate 

information during each stage of the agricultural production process in order to adapt 

to climate change. 

Table 4. 3: Farmer’s Awareness on Climate Change  

Variable  Description  Respondent (%) Total 

(%) 

 

Average 

Mpunguzi 

117 

Hombolo

95 

Veyula 

5 

Zuzu 

2 

TV/radio Yes 38.8 26.0 2.3 0.5 67.6 16.9 

No 14.6 17.4 0.0 0.5 32.4 10.8 

Village meetings Yes 15.1 16.9 0.5 0.0 32.4 10.8 

 No 38.4 26.5 1.8 0.9 67.6 16.9 

Neighbours and 

friends 

Yes 44.7 40.2 2.3 0.9 88.1 

22.0 

 No 8.7 3.2 0.0 0.0 11.9 5.9 

Trainings and 

seminars 

Yes 14.2 17.4 0.9 
0.0 

32.4 

10.8 

 No 39.3 26.0 1.4 0.9 67.6 16.9 

News papers Yes 5.0 6.8 0.5 0.0 12.3 4.1 

 No 48.4 36.5 1.8 0.9 87.7 21.9 

Past experiences Yes 48.4 32.9 2.3 0.9 84.5 21.1 

 No 5.0 10.5 0.0 0.0 15.5 7.8 

Source: Field data (2020) 

4.3.2 Farmer’s Perception on the Trend of Climate Parameters for the Past 10 

Years 

The results in Table 4.4 show that, large proportion (80%) of respondents perceived 

increase in temperature, more than half (64%) perceived decrease in rainfall, and few 

(40%) perceived increase in wind speed in the study area due to climate change. 
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These results were also revealed during the interview with the Mpunguzi Ward 

Agricultural Officer (WAO) who commented that;  

“In most cases, temperature and wind speed in the area have increased, but 

rainfall has decreased these days compared to how they were in the 1970’s”. 

The agricultural officer further commented that, 

 “This increase could be due to change in climate. It has contributed to the 

increase in pests and diseases, drought and loss in soil moisture which as a 

result have contributed to the decline in grapevine yields”.  

The results of these findings are in agreement with Mahenge (2016) who found that 

in most cases, the trend of climate parameters including temperature, precipitation 

and wind in Dodoma region have changed thus leading to occurrence of crops pests 

and diseases and a prolonged drought. 

Table 4. 4: Farmer’s Perceptions on the Trend of Climate Parameters for the 

Past 10 Years  

Variable  Description  Respondent (%) Total 

(%) 

Average 

Mpunguzi 

117 

Hombolo

95 

Veyula 

5 

Zuzu 

2 

Rainfall Increased 5.9 2.3 0.9 0.5 9.6 2.4 

Same 6.8 19.2 00 00 26.0 6.5 

 Decreased 40.6 21.9 1.4 0.5 64.4 16.1 

Temperature Increased 38.4 39.7 1.4 0.9 80.4 20.1 

 Same 12.3 1.8 00 00 14.2 3.6 

 Decreased 2.7 1.8 0.9 00 5.5 1.4 

Wind speed Increased 11.9 26.5 1.8 0.5 40.6 10.2 

 Same 22.4 8.2 00 00 30.6 7.7 

 Decreased 19.2 8.7 0.5 0.5 28.8 7.2 

Source: Field data (2020) 

4.3.3 Evidence of Climate Change in the Study Area from 1988-2018 

 To complement the farmer’s perception on the trend of climate parameters in the 

study area, climate change information was gathered from TMA Dodoma office to 
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evidence the trend of climate change in the study area. The detailed information on 

the trend of climate parameters are presented and discussed as follows;   

4.3.3.1 The Trend of Rainfall   

The results in Figure 4.3 show that, the highest mean annual rainfall was about 2 mm 

in 2002 and the lowest data were about 0.4 mm in 2014. Despite the notable variation 

of mean annual rainfall in the area, which found that high rainfall and low rainfall 

were recorded in some years, the trend of rainfall from 1988 to 2018 was decreasing.  

The declining trend of rainfall in the study area could be caused by changes in 

climate (Shemsanga, 2010). The results were also revealed during an interview with 

the research officer from TARI Makutupora who commented that;  

“The trend of rainfall has been declining over the years and this has led to 

stunted growth of grapevines thus causing low yield to farmers”.  

The declining trend of rainfall in Dodoma was also obtained in the study findings 

conducted by Mayaya et al. (2015) and Swai et al. (2012). The implication of low 

rainfall to the farming of grapevine is that, the low rainfall cause stunted growth of 

grapevines thus resulting in low yield harvests. These findings results are in 

agreement with the study findings by Chang'a et al. (2017) that there has been a 

declining trend of rainfall in the central part of the country including the study area 

for many decades which has led   to low harvests for agricultural crops. 
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Figure 4. 3: Trend Analysis Plot for Mean Annual Precipitation (mm) 

Source: TMA Dodoma (2020). 

4.3.3.2 The Trend of Maximum Temperature 

The results in Figure 4.4 show that, the highest maximum temperature (33.7 C°) was 

recorded in 2017, and the lowest maximum temperature (28.9 °C) was recorded in 

2013. Though the records indicate the variation in maximum temperature records 

from 1988 to 2018, still, the trend of maximum temperature for the study area was 

increasing. This increase in the trend of mean maximum temperature is likely caused 

by the increase in global temperature which is a result of climate changes over the 

years (Shemsanga et al., 2017). The increasing trend of maximum temperature in 

Dodoma region was also obtained by the findings of Mayaya et al. (2015) and Swai 

et al. (2012).  

The results imply that, the increase of maximum temperature over the years has been 

influencing the occurrence of pests and diseases in the study area thus affecting 

grapevine farming as pests and diseases reduce the grapevine yields. Past studies by 

Bale et al. (2002) and Boudon-padieu & Maixner, (2007) have reported that increase 

of temperatures is the key climate parameter that influence the occurrence and the 

density of insect vectors and diseases that affect grapevines.  
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Figure 4. 4: Trend Analysis Plot for Mean Annual Maximum Temperature (°C) 

Source: TMA Dodoma (2020). 

4.3.3.3 The Trend of Minimum Temperature 

The results in Figure 4.5 shows that, the highest mean annual minimum temperature 

were 20 °C from 2016 to 2018, and the lowest mean annual minimum temperature 

17.2 °C was recorded in 2010. Despite the variations recorded in minimum 

temperature in different years, the trend of mean annual minimum temperature was 

increasing.  

The reasons for the increase is likely associated with the increase in global warming 

which is a result of climate change. The results that annual mean minimum 

temperature has an increasing trend were also revealed in Dodoma region by the 

findings of Mayaya et al. (2015) and Swai et al. (2012). 

The results imply that, the increase in minimum temperature, create a conducive 

environment for vectors that cause pests and diseases in grapevines to strive hence 

affecting the growth and quality of grapevines in the study area. These findings are 

also in agreement with the findings by Boudon-padieu & Maixner, (2007) that 
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autumn and minimum winter temperatures are key factors for the establishment of 

field populations of Mediterranean mealy bug species while rising summer 

temperatures are likely to favour the development and population density of endemic 

potential vectors”.  

 

Figure 4. 5: Trend Analysis Plot for Mean Annual Minimum Temperature (°C)  

Source: TMA Dodoma (2020). 

4.3.3.4 The Trend of Wind Speed 

The results in Figure 4.6 show the trend of annul mean wind speed in the study area 

from 1988 to 2018. The results suggest that there is an increasing trend of wind 

speed for the past 30 years (1988 to 2018) in the study area with several variations 

from year to year. The fluctuating wind speed over time has revealed that the 

minimum wind speed (2.1 m/s) occurred in 2013 and the maximum wind speed (2.8 

m/s) occurred in 2017.  

The variation in wind speed is linked to both atmospheric circulation changes and 

ground surface variations that have effect on wind speed stability (Amadi, 2015). 

The results on the increasing trend of wind speed in the study area are similar to the 

study done by Swai et al. (2012). 
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The increase trend of wind speed in the study area implies that the incidence of pests 

and diseases spreading out from farm to farm is increasing, hence high rate of pests 

and diseases affecting grapevines. Moreover, the increasing trend of wind speed over 

long periods is likely to cause effect on pollination process for the grapevines. The 

studies by Ribereau-Gayon (2000) and Thomas (1988) pointed out that, moderate 

wind speed (below 3 m/s) is required for grapevine production as it influences 

pollination and reduces accumulation of moisture which can encourage grapevine 

fungal diseases. However, extreme high wind speed (above 3 m/s) is destructive to 

the grapevine production as it causes shading of leaves and flowers, enhanced 

evaporation and it can spread pathogens of diseases.        

 

Figure 4. 6: Trend Analysis Plot for Mean Annual Wind Speed (m/s) 

Source: TMA Dodoma (2020). 

Findings from the analysis of meteorological data have matched well with farmers’ 

perceptions on the trend of climate change for the past 30 years in the study area 

Thus, farmers’ perceptions about climate change are consistent with reality and 
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therefore, a pro-adaptation response to their perceptions would be appropriate and 

helpful to government efforts to avoid potential grapevines losses.  

4.3.4 Farmer’s Perception on the Impacts of Climate Change on Grapevines 

The results in Figure 4.7 show that large  proportion (75%) of respondents perceived 

the persistence of pests and diseases as  the main impact of climate change  affecting 

grapevine farming in the study area, about 15% of the respondents perceived  the 

occurrence of high rainfall as the impact of climate change in the study area, about 

7% perceived  drought which was  inhibiting  the growth of grapevines as the impact 

of climate change, and very few (3%) of the respondents perceived that the variations 

in temperature which  has been  altering  the cycles of growing grapevine as the 

impact of climate change in the study area. These results were also confirmed during 

pairwise ranking of the impacts of climate change by the FGD members in the study 

villages. For example during FDG at Mpunguzi Village (Figure 4.8), the discussants 

pointed out that;  

“In our farms, there are pests like meal bugs, termites, sting bars and 

butterflies which affect our crops directly. Also our farms have been attacked 

by diseases like powdery mildew, downry mildew, anthracnose, ripe rot and 

rust. The persistence of pests and diseases are the main impacts of climate 

change in our area as they cause severe loss in grapevine yields”.  

Based on the results, this study argues that the respondents in the study area were 

knowledgeable of the climate change impacts in the study area and they were also 

able to link its effects to the grapevine production. The implication of these results is 

that the farmers are likely to choose and apply effective climate change adaptation to 

control the spread and effects of pests and diseases in order to reduce risk of crop 

loss and vulnerability. These findings are in line with the findings by Gadoury et al. 

(2001) and James et al. (2015) that the occurrence of pests and diseases has 

significant effects on growth, yield and quality of grapevines.  
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Figure 4. 7: Impacts of Climate Change on Grapevine Farming 

Source: Field data (2020). 

 

Figure 4. 8: A FGD with Grapevine Farmers at Mpunguzi Village 

Source: Photo by Author (July, 2020) 

4.3.5 Farmers Perception on Influence of Climate Change on the Occurrence of 

Pests and Diseases 

The detailed information on the awareness of farmers on the occurrence of pests and 

diseases as influenced by climate change are presented and discussed below;  

4.3.5.1 Farmers Awareness on the Occurrence of Pests and Diseases. 

The results in Figure 4.9 show that, almost all (96%) of respondents were able to link 

climate change and the occurrence of pests and diseases in the study area and very 

few (4%) failed to make the linkage. Generally, it was found out that, the level of 
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awareness of the linkage of pest and diseases, and climate change was consistent in 

all study villages and could have been attributed to by individual’s experience which 

they got through engaging themselves in grapevine farming for a long time and 

acquisition of information through mass media. The results were also revealed during 

a FGD when the discussants claimed that increase in temperatures had caused high 

prevalence of pests and diseases that were affecting grapevine in the study area. 

These results imply that, grapevine farmers had good knowledge and understanding 

of how climate change impacts have influenced the occurrence of pests and diseases 

that affect grapevine (Mahenge, 2020).   

 

Figure 4. 9: Farmer’s Awareness on the Occurrence of Pests and Diseases 

Source: Field data (2020) 

4.3.5.2 Persistence of Pests and Diseases in the Study Area  

The results in Table 4.5 shows that, large proportion (70.8%) of respondents 

perceived that mealy bugs were highly affecting grapevines in the study area, more 

than half (52%) perceived termites as highly affecting, about 42.9% perceived sting 

bars as highly affecting and about 41.9% perceived mosquitoes as highly affecting 

pests of grapevines in the study area. The discussion with the discussants in FGD, 

revealed that, mealy bugs, termites, sting bars and mosquitoes were considered as 

highly affecting pests due to large impacts they were causing on grapevines (Figure 

4.10). This implies that the persistence of pests in grapevine farming lead to the 
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destruction of grapevine hence reducing yields and the quality of grapevines. The 

results of these findings are in line with the findings by Hamman et al. (1998) by 

pointing out the pests and diseases affect grapevine farming thus reducing the 

quantity and quality of grapevines. 

 

Figure 4. 10: Persistence of Mealy bugs in Grapevines 

Source: Photo by Author (July, 2020). 
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Table 4. 5: Pests Observed in the Study Area 

Variable  Description  Respondent (%) Total 

(%) 

Average 

Mpunguzi 

117 

Hombolo

95 

Veyula 

5 

Zuzu 

2 

Mealy bugs 

 

Highly affecting 33.8 34.7 1.8 0.5 70.8 17.7 

Moderately 

affecting 

15.1 7.3 0.5 0.5 23.3 5.8 

 Slightly affecting 

Not affecting 

4.6 

0.0 

1.4 

0.0 

0.0 

0.0 

0.0 

0.0 

5.9 

0.0 

1.5 

0.0 

Butterflies Highly affecting 13.2 1.8 0.0 0.0 15.1 3.8 

 Moderately 

affecting 

21.9 6.8 0.5 0.0 29.2 7.3 

 Slightly affecting 13.7 19.6 1.4 0.5 35.2 8.8 

 Not affecting 4.6 15.1 0.5 0.5 20.5 5.1 

Mosquitoes Highly affecting 22.4 18.3 0.9 0.0 41.6 10.4 

 Moderately 

affecting 

14.6 17.4 1.4 0.9 34.2 8.6 

 Slightly affecting 11.9 7.3 0.0 0.0 19.2 4.8 

 Not affecting 4.6 0.5 0.0 0.0 5.0 1.3 

Sting bars Highly affecting 17.8 22.4 2.3 0.5 42.9 10.7 

 Moderately 

affecting 

17.4 10.0 0.0 0.5 27.9 6.9 

 Slightly affecting 14.6 5.0 0.0 0.0 19.6 4.9 

 Not affecting 3.7 5.9 0.0 0.0 9.6 2.4 

Leaf 

hoppers 

Highly affecting 13.7 5.9 0.0 0.0 19.6 4.9 

 Moderately 

affecting 

16.0 5.0 0.0 0.0 21.0 5.3 

 

 

Termites 

Slightly affecting 18.3 17.4 1.4 0.5 37.4 9.4 

Not affecting 5.5 15.1 0.9 0.5 21.9 5.5 

Highly affecting 29.2 21.0 0.9 0.9 52 13.0 

 Moderately 

affecting 

16.9 16.4 0.9 0.0 34.2 8.6 

 Slightly affecting 5.5 5.9 0.0 0.0 11.4 2.9 

 Not affecting 1.8 0.0 0.5 0.0 2.3 0.6 

Source: Field data (2020). 

Moreover, the results in Table 4.6 shows that, large proportion (78.1%) of 

respondents were affected by powdery mildew, about 73.5% were affected by 

downry mildew as, about 69.9% were affected by rust, and few (47.5%) were 

affected by anthracnose. Generally large proportion of respondents perceived 

powdery mildew as the highly affecting disease of grapevines in the study area due 

to large negative impacts it was causing on grapevines. These results were also 

commented during interview with the DAICO that; 
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“Powdery mildew has caused large destruction to grapevines in the study 

area therefore leading to reduction in grapevine yields over the years”.  

The implications of the above findings show that diseases persistence on grapevine 

farming has been causing the decline in the grapevine yields hence making farmers 

vulnerable to the impacts of pests and diseases. These findings are in agreement with 

the study findings of Hamman et al. (1998) that the persistence of pests and diseases 

affect grapevine farming and reduce the quantity and quality of grapevine yields. 
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Table 4. 6: Diseases Observed in the Study Area 

Variable  Description  Respondent (%) Total 

(%) 

Average 

Mpunguzi 

117 

Hombolo 

95 

Veyula 

5 

Zuzu  

2 

Powdery 

mildew 

Highly affecting 42.9 32 2.3 0.9 78.1 19.5 

Moderately affecting 

Slightly affecting 

Not affecting 

10.5 

0.0 

0.0 

11.4 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

21.9 

0.0 

0.0 

5.5 

0.0 

0.0 

Anthracnose Highly affecting 17.8 26.5 2.3 0.9 47.5 11.9 

 Moderately affecting 23.7 11.4 0 0 35.2 8.8 

 Slightly affecting 11.4 5 0 0 16.4 4.1 

 Not affecting 0.5 0.5 0 0 0.9 0.2 

Rust Highly affecting 36.5 30.6 1.8 0.9 69.9 17.5 

 Moderately affecting 7.3 5 0.5 0 12.8 3.2 

 Slightly affecting 9.6 5.9 0 0 15.5 3.9 

 Not affecting 0.0 1.8 0 0 1.8 0.5 

Ripe rot Highly affecting 11.4 15.1 0 0 26.5 6.6 

 Moderately affecting 17.8 10 0.5 0 28.3 7.1 

 Slightly affecting 21 15.1 1.8 0.9 38.8 9.7 

 Not affecting 3.2 3.2 0 0 6.4 1.6 

Leaf spot Highly affecting 9.1 3.7 0 0 12.8 3.2 

 Moderately affecting 14.6 6.8 0 0 21.5 5.4 

 Slightly affecting 26.9 27.4 1.8 0.9 57.1 14.3 

 Not affecting 2.7 5.5 0.5 0 8.7 2.2 

Downry 

mildew 
Highly affecting 37.9 32.4 2.3 0.9 73.5 18.4 

 Moderately affecting 7.3 7.3 0 0 14.6 3.7 

 Slightly affecting 7.3 3.2 0 0 10.5 2.6 

  Not affecting 0.9 0.5 0 0 1.4 0.4 

Source: Field data (2020). 

4.3.5.3 Farmer’s Awareness on the Effects of Pests and Diseases  

The results in Figure 4.11 shows that, almost all (93 %) of respondents were aware of 

the effects and very few (7%) were not aware of the effects of pests and diseases on 

grapevines in the study area. These results were also revealed during FGD in the 

study villages where by majority of the discussants showed to be aware of the 

impacts of pests and diseases on grapevines by associating the incidences of pests 

and diseases and the decrease in the quality and quantity of yields. The implications 

for this is that the farmers are likely employ adaptation measures to control pests and 

diseases and increase the quantity and quality of yields. The study by Nail (2007) 

pointed out that the effects of pests and diseases in many grapevine growing zones 

have been devastating thus increasing the cost of production to the farmers. 
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Figure 4. 11: Farmer’s Awareness on the Effects of Pests and Diseases 

Source: Field data (2020) 

4.3.5.4 The Effects of Pests and Diseases on Grapevines 

The results in Table 4.7 shows that, more than half (59%) of respondents revealed 

that pests and diseases were reducing yields of grapevine in the study area, and few 

(41.1%) of the respondents said that pests and diseases were stunting the growth of 

grapevines thus making the quality of grapevines to be low. Table 4.8 also shows the 

results of other effects of pests and diseases on grapevines in the study area.  

Generally, majority of the respondents revealed the effects of pests and diseases on 

grapevines as stunting the growth of grapevines, reducing yields thus leading to low 

quality of grapevines (Figure 4.12). During the interview with the Makutupora ward 

agricultural officer, it was revealed that, pests and diseases were causing great loss to 

the grapevine farmers as yields were being reduced. These findings suggest that the 

impacts of pests and diseases on grapevines have been leading to low yields of 

grapevines thus making grapevine farmers incur high cost in managing farming 

activities in reducing the impacts.  These   findings are supported by some studies on 

the effects of pests and diseases in grapevine farming (Boudon-padieu & Maixner, 

2007; Fraga, 2013) who pointed out that if not controlled, pests and diseases reduce 

yields of grapevines. 
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Table 4. 7: Effects of Pests and Diseases on Grapevine  

Variable  Description  Respondent (%) Total 

(%) 

Average 

Mpunguzi 

117 

Hombolo

95 

Veyula 

5 

Zuzu 

2 

Effects  Reduce yield 30.1 26.5 1.4 0.9 58.9 14.7 

Downgrade  

grapevine’s 

quality 

12.3 10.5 0.5 0 23.3 5.8 

 Stunt the growth 

of grapevines 
11 6.4 0.5 0 17.8 4.5 

Source: Field data (2020). 

Table 4. 8: Other Effects of Pests and Diseases on Grapevine  

Variable  Description  Respondent (%) Total 

(%) 

Average 

Mpunguzi 

117 

Hombolo

95 

Veyula 

5 

Zuzu 

2 

Cracks on grape 

fruits 

Yes 51.1 41.1 2.3 0.9 95.4 23.9 

No 2.3 2.3 0 0 4.6 1.2 

Rough skin on 

grape fruits 

Yes 

45.2 35.6 2.3 0.9 84 21 

 No 8.2 7.8 0 0 16 4 

Drying up of fruits  Yes 41.6 33.3 1.4 0.9 77.2 19.3 

 No 11.9 10 0.9 0 22.8 5.7 

Whitish powdery 

fungus 

Yes 

45.2 28.3 1.4 0 74.9 18.7 

 No 8.2 15.1 0.9 0.9 25.1 6.3 

Black dots on 

grapes 

Yes 

34.2 26.5 1.4 0.5 62.6 15.7 

 No 19.2 16.9 0.9 0.5 37.4 9.4 

Falling of grapes a Yes 41.6 32 0.9 0.5 74.9 18.8 

 No 11.9 11.4 1.4 0.5 25.1 6.3 

Source: Field data (2020). 

 

Figure 4. 12: Effects of Anthracnose Diseases (Causing Cracks in Grapevines)  

Source: Photo by Author (July, 2020) 
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4.4 Climate Change Adaptation Measures on Controlling Pests and Diseases 

in Grapevine Farming 

This section presents and discusses the results on the farmer’s perception on 

adaptation measures to control pests and diseases affecting grapevine farming in the 

study area. The section is divided into the five subsections; the first is about 

awareness of farmers on climate change adaptation measures in controlling pests and 

diseases, the second is about the sources of information that farmers use to know the 

measures, the third is about  adaptation measures that farmers use to control pests 

and diseases, the fourth is about the factors influencing the farmer’s choice of 

adaptation measures, and the fifth  subsection is about the challenges that farmers 

face when applying adaptation measures. The following are the detailed information 

of each subsection; 

4.4.1 Farmer’s Awareness on Climate Change Adaptation Measures 

The results in Figure 4.13 shows that, almost all (95%) of respondents were aware of 

the measures for controlling pests and diseases affecting grapevines while 5% were 

not aware. These results indicate that farmers in the study area were highly aware of 

pests and diseases affecting grapevine as well as the measures needed for their 

management and control. The interview with the DAICO revealed that farmers had 

better knowledge of measures to control pests and diseases; 

 “We got the fund from the central government to train grapevine farmers on 

the measures to control pests and diseases” 

The implication is that, the level of awareness on climate adaptation is likely to help 

farmers adapt to climate change impacts and therefore enhancing their productivity 

and livelihood. On the same regard, the study by IPCC (2007) and Kilima (2010) 

pointed out that farmer’s awareness on the adaptation measures in least developing 

countries, were influenced by the farmer’s experience in farm management, level of 

education, the spread of adaptation information and technological advancement.  
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Figure 4. 13: Farmer’s Awareness on Climate Change Adaptation Measures 

Source: Field data (2020) 

Moreover, the study investigated on the source of information for climate change 

adaptation measures. The results in Table 4.9 shows that about 31.5% of respondents 

had acquired adaptation information from neighbours and friends, about 24.7% had 

acquired the information from their past experiences, about 23% had acquired 

information through village meetings, trainings and seminars and about 20.7% had 

acquired the information via mass media like TV, radios and newspapers.  

The result indicates that farmers were much more interested in getting information 

from their neighbours and friends than from other sources because they trusted and 

had confidence in their peers. This implies that farmers were likely to use adaption 

measures that they perceive to have worked for their neighbours or friends. Similar 

findings were found by Mahenge (2016) that the means for accessing adaptation 

information were radio, friends and indigenous knowledge, television, agricultural 

extension officers, and speeches from political and government leaders.  
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Table 4. 9: Farmer’s Sources of Adaptation Information 

Variable  Description  Respondent (%) Total 

(%) 

Rank 

Mpunguzi 

117 

Hombolo

95 

Veyula 

5 

Zuzu 

2 

Adaptation 

information 

Neighbours/

friends 15.5 15.1 0.9 0 31.5 1 

Past 

experience 11.9 12.3 0.5 0 24.7 2 

TV/radio 10 5.9 0.9 0.5 17.4 3 

Village 

meetings 9.1 6.4 0 0.5 16 4 

Trainings/se

minars 6.4 0.9 0 0 7.3 5 

Newspapers 0.5 2.7 0 0 3.2 6 

Source: Field data, (2020). 

4.4.2 Adaptation Measures in Controlling Pests and Diseases 

The results in Table 4.10 shows that, majority (89%) of respondents preferred the use 

of pesticides, about 82%, preferred the use of insecticides, and more than half (52%) 

preferred the use of fungicides in controlling pests and diseases. Generally, majority 

of the grapevine farmers were revealed to have been using chemical reagents as the 

most effective measure to control pests and diseases. These results were also 

revealed during the pairwise ranking exercise in FGD conducted in the study 

villages. Large proportional of the discussants claimed that;  

“In responding to the increasing impacts of climate change in particular 

occurrence of pests and diseases in grapevine farming, most of we small 

holder grapevine farmers are likely to apply various adaptation measures but 

mainly the use of chemical and traditional measures due to their effectiveness 

in controlling pests and diseases thus ensuring that grapevine farmers get 

increase in grapevine yields and quality”.  

The  finding  above  suggest   that the measures given  by  farmers  were  likely  to  

reduce vulnerability to climate change by making them  better able to adjust to 

impacts of climate change, moderating potential damages, and helping them to cope 

with adverse implications (Figure 4.14). These findings are in agreement with the 

findings by Deressa (2009), see also Kadigi (2003) and Trærup and Halsnæs (2009) 

that the integration of adaptation measures into the planning process of the 
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agricultural season, can alleviate the impacts of climate change during the growing 

season which leads to improved crop yields. 

Table 4. 10: Adaptation Measures towards the Control of Pests and Diseases  

Variable  Description  Respondent (%) Total 

(%) 

Rank 

Mpunguzi 

117 

Hombolo

95 

Veyula 

5 

Zuzu 

2 

 

Pruning Yes 30.1 19.6 1.8 0.9 52.5 4 

No 23.3 23.7 0.5 0.0 47.5  

Spraying of 

pesticides 

Yes 45.7 39.7 2.3 0.9 88.6 1 

No 7.8 3.7 0.0 0.0 11.4  

Farm cleanliness 

and management 

Yes 33.3 16.9 2.3 0.9 53.4 3 

No 20.1 26.5 0.0 0.0 46.6  

Uprooting of 

affected plants 

Yes 5.0 5.0 0.5 0.0 10.5 5 

No 48.4 38.4 1.8 0.9 89.5  

Spraying of 

insecticides 

Yes 46.1 32.9 1.8 0.9 81.7 2 

No 7.3 10.5 0.5 0.0 18.3  

Source: Field data, (2020).  

 

Figure 4. 14: Spraying Chemicals in Controlling Pests and Diseases.  

Source: Photo by Author (July, 2020) 

4.4.3 Factors Influencing the Choice of Adaptation Measures 

The study results in Table 4.11 shows that about 24% of respondents, their choice 

was influenced by the effectiveness of the particular adaptation measures, about 22% 

were influenced by the availability of the particular adaptation measures, about 20% 

reported to be influenced by the price of the agricultural inputs, about 20% were 

influenced by the availability of capital and about 7% were influenced by the 

accessibility of extension services. These results indicate how best the measure 
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chosen was playing an overall big role in the farmers’ decision regarding the 

measures to use. Thus, it can be argued here that farmers are likely to choose and use 

the measure that works well and gives best outcomes or results in managing and 

controlling pests and diseases. Also, accessibility and affordability of the measure 

plays a significant role regarding its choice because farmers would prefer measures 

that are locally available and cheap to use or purchase. The pairwise ranking of the 

factors during FGD conducted in the study area revealed similar results on the factors 

influencing the choice of adaptation measures. 

These results were supported by the comments of one of the discussants in a FGD 

that; 

“Our success in grapevine farming particularly in increasing yields could be 

linked with the choice we make on the measures which play a significant role 

in controlling pest and diseases”.  

The results above imply that, farmers were choosing the best adaptation measures 

which would control pests and diseases therefore   ensuring the increase in grapevine 

yields and quality. These findings are in agreement with the findings by Phillipo et 

al. (2015) that availability of extension services, climate change information and 

membership to social networks were the factors that influenced smallholder farmers’ 

choice of adaptation strategies to climate variability and change.  
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Table 4. 11: Factors Influencing the Choice of Climate Change Adaptation 

Measures 

Variable Description Respondent (%) Total 

(%) 

Rank 

Mpunguzi 

117 

Hombolo 

95 

Veyula 

5 

Zuzu 

2 

 

Factors 

influencing the 

choice of 

adaptation 

measures on 

controlling 

grape vine’s 

pests and 

diseases. 

Price of 

agricultural 

inputs 14.2 6.4 0 0 20.5 3.5 

Availability 

of capital 14.2 5.9 0.5 0 20.5 3.5 

Accessibility 

of extension 

services 4.6 2.7 0.5 0 7.8 5 

Accessibility 

of subsidies 

on agricultural 

inputs 3.7 1.4 0 0 5 6 

Availability 

of adaptation 

measures 11 9.6 0.9 0.5 21.9 2 

Effectiveness 

of the 

adaptation 

measures 5.9 17.4 0.5 0.5 24.2 1 

Source: Field data (2020).  

4.4.4 Challenges Facing Farmers in Applying Adaptation Measures 

The results in Table 4.12 shows that about 45% of respondents mentioned high price 

of agricultural inputs as a challenge hindering adaptation to climate change for the 

control of pests and disease across the study villages, about 28% mentioned 

inaccessibility of extension services, about 24% mentioned lack of capital to invest 

on adaptation measures and about 3% mentioned lack of trainings and seminars.   

These results were supported by the comments of discussants during the FGD that; 

 “The reasons that make us farmers fail to apply adaptation measures could 

be attributed by lack of clear adaptation framework standing point which 

contribute to the government failure to support the agricultural sector 

specifically the grapevine farming in terms of ensuring reliable markets of 

products, providing financial services to farmers as well as providing 



59 

subsidies which in turn reduce the price of agricultural inputs required for 

adaptation”.  

These results indicate that, high price of inputs was a major challenge facing  farmers  

in their  bid to climate change adaptation because it was denying them  of  the 

affordability and accessibility to high quality agricultural inputs that could make 

them adapt better to the impacts of  the  climate change impacts (such as pests and 

diseases). The results imply that, if famers would not afford and access high quality 

inputs, vulnerability and risk to climate change impacts  would increase more thus  

making  them  produce low quantity and poor quality grapevine that would  

consequently  reduce their ability to improve their livelihoods. Similar results were 

revealed by Mahenge (2016) and Phillipo et al. (2015) that lack of capital, high price 

of agricultural inputs and inaccessibility of extension services are the challenges that 

farmers facing in adapting to climate change in most of the Sub-Saharan Africa. 

Table 4. 12: Challenges Farmers Face in Adopting Climate Change Adaptation 

Measures 

Variable Description Respondent (%) Total 

(%) 

Rank 

Mpunguzi 

117 

Hombolo

95 

Veyula 

5 

Zuzu  

2 
 

 

Challenge

s towards 

adaptation 

measures 

Inaccessibility of 

extension services 13.7 13.2 0.9 0.5 28.3 2 

High price of 

agricultural inputs 24.7 18.3 1.4 0.5 44.7 1 
 

Lack of capital for 

investing on 

adaptation 

measures 12.8 11 0 0 23.7 3 

 Lack of trainings 

and seminars 2.3 0.9 0 0 3.2 4 

Source: Field data (2020). 
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4.5 The Implications of Controlling Pests and Diseases to the Livelihood of 

Grapevine Farmers 

This section of the study presents and discusses the results on the implications of 

controlling pests and diseases to the livelihood of the grapevine farmers in the study 

area. Understanding the implications of controlling pests and diseases is important in 

determining the implications of such adaptation measures to the increase in 

grapevine yields. The results on the implications of controlling pests and diseases to 

the livelihood of grapevine farmers are presented and discussed into 5 subsections; 

the first subsection is about the implications of adaptation measures to the control of 

pests and diseases, the second subsection is about the implications of adaptation 

measures to the increase in grapevine yields, the third subsection is about the 

increase in household income, the fourth subsection is about ensuring household 

food security and the fifth subsection is about the  improvement of household level 

of consumption expenditure. The detailed information on each subsections are 

presented and discussed as follows; 

4.5.1 Farmer’s Perception on the Implications of Climate Change Adaptation 

Measures in Controlling Pests and Diseases 

The results in Table 4.13 shows that, majority (83.6%) of respondents perceived 

pesticides as highly effective in controlling pests and diseases, large proportion 

(72%) perceived farm cleanliness and good management practices as highly effective 

means in controlling pests and diseases, about 69.9% perceived spraying of 

insecticides  as highly effective means of controlling pests and diseases. Generally, 

the results show that, chemical reagents were highly effective in controlling pests and 

diseases. During the interview with the DAICO, it was commented that,  

“Most of farmers preferred the use of chemical reagents which are effective 

in controlling pests and diseases throughout the study area and this could be 

due to their ability to control pests and diseases in a very fast rate thus 

allowing a proper growth of the grapevines”.  

In addition, the ranking of the adaptation measures for combating pests and diseases 

during FGD in the study village’s similar results were observed. However, for many 
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grapevine farmers the concern was the high cost associated during buying of these 

chemicals and the proper use of the chemicals is still a challenge for some farmers. 

The results imply that, grapevine farmers in the study area increase the grapevine 

yields by using adaptation measures which are effective in controlling pests and 

diseases. These findings are in agreement with the findings of Mahenge (2016), Nail, 

(2007) and Pietersen, et al. (2013), that chemical, traditional and biological measures 

are effective means in controlling pests and diseases affecting grapevines. 

Table 4. 13: Farmer’s Perceptions on the Implications of Climate Change 

Adaptation Measures in Controlling Pests and Diseases 

Variable  Description  Respondent n (%) Total 

(%) 

Rank 

Mpunguzi 

117 

Hombolo 

95 

Veyula 

5 

Zuzu 

2 

Spray of 

pesticides 

Highly effective 45.7 34.7 2.3 0.9 83.6 1 

Moderately 

affective 

7.3 8.7 0.0 0.0 16.0 
 

Slightly effective 

Not effective 

0.5 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.5 

0.0 
 

Spray of 

insecticides 

Highly effective 35.2 31.5 2.3 0.9 69.9 3 

Moderately 

effective 

13.2 8.2 0.0 0.0 21.5 
 

Slightly effective 

Not effective 

5.0 

0.0 

3.7 

0.0 

0.0 

0.0 

0.0 

0.0 

8.7 

0.0 
 

Uprooting 

affected 

plants 

Highly effective 2.3 0.9 0.0 0.0 3.2 5 

Moderately 

effective 

1.4 0.5 0.0 0.0 1.8 
 

Slightly effective 13.7 5.0 0.0 0.0 18.7  

Not effective 36.1 37.0 2.3 0.9 76.3  

Pruning Highly effective 10.5 5.5 0.0 0.0 16.0 4 

Moderately 

effective 

9.1 12.3 0.0 0.0 21.5 
 

Slightly effective 14.2 14.6 2.3 0.9 32.0  

Not effective 19.6 11.0 0.0 0.0 30.6  

Managing 

farm 

cleanliness 

Highly effective 34.4 34.4 2.3 0.9 72.0 2 

Moderately 

effective 

16.5 5.5 0.0 0.0 22.0 
 

Slightly effective 

Not effective 

2.3 

0.0 

3.7 

0.0 

0.0 

0.0 

0.0 

0.0 

6.0 

0.0 
 

Source: Field data (2020). 
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4.5.2 The implications of Adaptation Measures to the Increase in Grapevine 

Yields 

Farmers reported the increase of yield in the study area after applying adaptation 

measures to control pests and diseases. Results in Table 4.14 shows that, large 

proportion (78.1%) of respondents reported to harvest an average of up to 4900 

kg/acre of grapevine in a year, about 18.2% reported to harvest high amount of yield 

of an average of 5000 to 8900 kg/acre of grapevine, and about 3.6% reported to 

harvest an average of more than 9000 kg/acre. These results show that, there was a 

variation in the average yield of grapevines per year in the study area. On this 

particular regard, during a FGD in Hombolo one discussant pointed that;  

“The variation in the amount of yields per year could be due to the variation 

in size of farms that grapevine farmers have”.  

Table 4. 14: Average Yield per Year  

Variable Description Respondent (%) Total (%) Rank 

Mpunguzi 

117 

Hombolo

95 

Veyula 

5 

Zuzu 

2 

 

Average 

yield (kg) 

1000-4900 41.1 35.2 0.9 0.9 78.1 1 

5000-8900 10.0 6.8 1.4 0.0 18.2 2 

9000+ 2.3 1.3 0.0 0.0 3.6 3 

Source: Field data (2020). 

However, the analysis of secondary data on grapevine yield in the study area shows 

an increase in grapevine yield in different years. The results in Figure 4.15 show that 

the trend of grapevine yield from 2012 to 2018 in the study area was increasing 

though there were few variations. The results show that the trend of grapevine yield 

was increasing from 6408 to 6413 tons in 2012 and 2013 respectively, but decreased 

in 2014 and started then to increase from 6106 to 9360 tons in 2015 to 2018. 

Generally, the trend shows the increase in grapevine yield in the study area this is 

likely to be associated by many factors including pests and diseases control. 
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Table 4. 15: The Trend of Grapevine Yield From 2012 – 2018 

Source: Dodoma City Council (2018).  

According to Mahenge (2016), the study findings revealed that there was an increase 

in average grapevine yield in the same study area for the past 20 years. The findings 

imply that, the trend of crop yield after adaptation measures has been increasing 

gradually. This tremendous progress has been acknowledged by FAO (2011) that 

climate change adaptation measures contribute much to increase in crop yields due to 

control of pests and diseases. 

4.5.3 The Implications of Improved Grapevine Yields to the Increase in 

Household Income 

The results in Table 4.15 shows that, large proportion (75.4%) of respondents were 

earning income up to 5,000,000 realised  after  selling  grapevines and very few 

(24.7%) were  earning  a high income of more than 5,000,000. The results of having 

a large proportion of respondents earning income up to 5 million could be linked 

with the size of farms that a large proportion of the respondents were  possessing 

small sizes of  farms  less than 2 acres. These results imply that, by controlling pests 

and diseases in the study area, the grapevine farmers were getting good income due 

to increases in quantity and quality of yields. These findings align with the study by 

James, John, and Patrick (2015) which pointed out that grape farming contributes to 

more than one third (35.6%) of the total household income and plays an important 

role in household welfare to the grapevine farmers.  
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Table 4. 16: Average Household Income (Tsh) per Year After Adaptation 

Measures  

Variable Description Respondent (%) Total (%) Rank 

Mpunguzi 

117 

Hombolo 

95 

Veyula  

5 

Zuzu  

2 

   

Income 100000-5000000 40.2 33.8 0.9 0.5 75.4 1 

5100000-10000000 11.4 9.1 1.4 0.5 22.4 
      2 

 

10100000-15000000 1.8 0.5 0.0 0.0 2.3 3 

Source: Field data, (2020). 

4.5.4 The Implications of Improved Grapevine Yields in Ensuring Food Security 

The results in Figure 4.16 show that, majority (87%) of the respondents perceived 

that, the control of pests and diseases ensured farmers of food security in the study 

area, and few (13%) perceived that, the control of pests and diseases did not ensure 

farmers of food security. The reasons for the majority of the respondents’ reporting  

to have food security  could be  linked with the income that farmers were  getting 

from selling grapes which was used to buy food for the family. This implies that, the 

level of household food security for the grapevine farmers is determined by the 

income obtained from the selling of grapevines which is used for household 

consumption. These findings are in agreement with the findings by Mwandosya et al. 

(1998) that in most parts of Tanzania, cash crops including grapevine are a major 

source of food security in Tanzania as they are sold and income obtained is used to 

buy food for the household. 
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Figure 4. 15: Ensuring Food Security 

Source: Field data (2020) 

4.5.5 The Implications of Improved Grapevine Yields to the Improvement in 

Household Level of Expenditure 

Respondents reported that income from grapevine has helped to improve their 

household expenditures as well as their livelihood. The results in Table 4.16 show 

that, about 34% of respondents managed to buy food, about 24% managed to paying 

school fees for their children in schools and colleges, about 20% managed to build 

and repair houses, about 14% managed to start new business and improve old 

business, and about 9% spent their income for managing their farming activities. 

Generally the income obtained from grapevine farming was spent by majority in 

improving the livelihood of the household of grapevine farmers. The results were 

also commented by the DAICO during the interview that;  

“Majority of grapevine farmers have managed to improve their household 

expenditures and livelihood through the income obtained from grapevine 

farming”.  
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This implies that, the households which were engaged in grapevine farming were 

earning a high income and this income was helping the household in its expenditure. 

The findings of this study echo the findings of other studies such as Hossain et al. 

(2011) see also James et al. (2015) and Sigh (2013) who indicated that grapevine 

farmers had higher average household consumption expenditure per adult equivalent 

per year than non-grapevine farmers in developing countries. 

Table 4. 17: Household Level of Consumption Expenditure 

Variable Description Respondent (%) Rank 

Mpunguzi 

117 

Hombolo 

95 

Veyula 

5 

Zuzu 

2 

Household 

consumpti

on 

expenditur

e 

Buying food 8.45 8.45 8.45 8.45 1 

Building and 

repairing houses 

5.05 5.05 5.05 5.05 3 

Starting and 

improving 

business 

3.55 3.55 3.55 3.55 4 

Paying school 

fees 

6.05 6.05 6.05 6.05 2 

Managing farm 

activities 

1.95 1.95 1.95 1.95 5 

Source: Field data (2020). 
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CHAPTER FIVE 

SUMMARY, CONCLUSION AND RECOMMENDATIONS 

5.1 Summary 

This study aimed at assessing the implications of climate change adaptation measures 

on grapevine pests and diseases control. The study examined the way grapevine 

farmers in Dodoma City were affected by climate change and the way they had 

developed and applied effective adaptation measures to control pests and diseases 

affecting grapevines. To assess the implications of climate change adaptation 

measures on controlling pests and diseases affecting grapevines in the study area, 

thorough investigation was done by estimating the trend of climate change 

parameters in the occurrence of pests and diseases on grapevines for 30 years from 

1988-2018, assessing the climate change adaptation measures for controlling pests 

and diseases in grapevine farming and determining the implications of adaptation 

measures on the control of pests and diseases to the improvement of livelihood of 

grapevine farmers in the study area. The findings from the study based on the 

research’s specific objectives and their corresponding study questions. The findings 

emanating from such objectives are hereby summarized. 

5.1.1 The Trend of Climate Parameters in the Occurrence of Pests and Diseases 

on Grapevines  

The findings on the trends of climate parameters in the occurrence of pests and 

diseases on grapevines in the study area answered the following study question:  

“To what extent have the climate parameters changed in the study area 

over the past 30 years (1988-2018)?”  

It was shown that a large proportion (80%) of the respondents perceived the increase 

in temperature while about 64% and 40% perceived a decrease in rainfall and wind 

respectively. The results from farmers’ perception were linked with the results from 

the analysis of TMA data for the past 30 years which also yielded the same results.   

The analysis of the results from TMA show that; over the past 30 years (1988-2018), 

both the annual mean minimum temperature and annual mean maximum temperature 

have  been increasing.  
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Further, the results show that, the highest mean annual minimum temperature (20 °C) 

was recorded from 2016 to 2018, and the lowest mean annual minimum temperature 

(17.2 °C) was recorded in 2010. Furthermore, the results show the records of annual 

mean maximum temperature of the study area. The highest annual mean temperature 

(33.7 °C) was recorded in 2017, and the lowest maximum temperature (28.9 °C) was 

recorded in 2013. In addition, the results show that the trend of rainfall has been 

decreasing in the study area for the past 30 years. The results show that, the highest 

rainfall was 2 mm in 2002 and the lowest data was about 0.4 mm in 2014.  

Moreover, the results show that, the trend of wind was decreasing from 1988 to 2018 

though there were variations for some years with increase and some years with a 

decrease. The results show that, the minimum wind speed (2.1 m/s) occurred in 2013 

and the maximum wind speed (2.8 m/s) occurred in 2017. The variation in wind 

speed could be linked to both atmospheric circulation changes and ground surface 

variations (such as aerosol emissions, greenhouse gas concentrations and surface 

temperatures) that have effect on wind speed stability. 

However, it was found that the change in climate parameters impacted the grapevine 

farmers by reducing the quantity and quality of grapevines through increasing the 

persistence of pests and diseases in grapevine farming, and increasing drought. 

Moreover, it was found that grapevine farmers in the study area were aware of the 

changes in climate parameters mainly due to their past experience on climatic 

conditions and from different sources such as radio, friends, and agricultural 

extension officers. 

5.1.2 The Climate Change Adaptation Measures in Controlling Pests and 

Diseases on Grapevine Farming 

The findings on examining farmers’ adaptation measures to climate change in 

controlling pests and diseases affecting grapevine farming in the study area answered 

the following study question:  

“What are the adaptations measures undertaken by grapevine farmers 

for the control of pests and diseases?” 
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The results showed that, almost all (95%) of the respondents were aware of the 

climate change adaptation measures for controlling pests and diseases affecting 

grapevines. The level of awareness was consistent across the study and this could be 

due the fact that farmers were well informed of  the adaptation measures through  the 

efforts of the government  which  had   imparted  awareness  to  farmers by using the 

agricultural officers in each ward who were  giving  necessary assistance to the 

farmers regarding  the impacts of climate change.   

Further, the results showed the adaptation measures that farmers were using in the 

control of pests and diseases. It was found out that majority (89%) of the respondents 

opted for the use of pesticides, about 82% liked insecticides and about 52% opted for 

the use of fungicides in terms of different types of chemical reagents. Also the study 

further pointed out that, more than half  (52.5%) and 53.4% of the  respondents opted  

for  pruning and farm cleanliness respectively as traditional adaptation measures to 

control pests and diseases.   

Moreover, the study results on the factors influencing the farmers’ choice of 

adaptation measures showed that, about 24% of the  respondents were influenced by 

the effectiveness of the particular adaptation measures, about 22% were influenced 

by the availability of the particular adaptation measures, about 20% reported to be 

influenced by the price of the agricultural inputs, about 20% were influenced by the 

availability of capital and very few (7%) were influenced by the accessibility of 

extension services.  All these factors, determined the farmer’s level of successfulness 

in controlling pests and diseases.  

However, the results showed the challenges that grapevine farmers were facing when 

applying adaptation measures in controlling pests and diseases. The results show that 

about 45% of  the respondents failed to apply adaptation measures likely due to  high 

price of agricultural inputs , about 28% of  the respondents failed due to 

inaccessibility of extension services, about 24% failed due to lack of capital to invest 

on adaptation measures  and  very few (3%) argued that lack of trainings and 

seminars were the main causes  behind  the farmers’ failure  to apply adaptation 

measures to control  pests and diseases on grapevines.  
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Regardless of the challenges that grapevine farmers were facing, they were able to 

identify and apply adaptation measures which controlled pests and diseases affecting 

grapevines. The results further  show that, chemical reagents such as pesticides, 

insecticides and fungicides were favoured as the most effective adaptation measures 

in controlling pests and diseases.  

5.1.3 The Implications of Controlling Pests and Diseases in Grapevines to the 

Livelihood of Grapevine Farmers 

The findings on the implications of controlling pests and diseases in grapevines to 

the livelihood of grapevine farmers in the study area answered the following 

question:  

“What are the implications of controlling pests and diseases to the livelihood 

of grapevine farmers in the study area?”   

Understanding the implications of adaptation measures to the control of pests and 

diseases is important in determining the implications of such adaptation measures to 

the increase in grapevine yields. The results show that majority (89%) of the 

respondents observed the increase in grapevine yields due to control of pests and 

diseases and very few (11%) did not observe any increase in grapevine yield after the 

control of pests and diseases. Generally, majority of the respondents acknowledged 

the changes in grapevine yield and quality that were observed after the use of 

adaptation measures to control pests and diseases.  

Moreover, the study showed the results on the farmers’ perceptions on the trend of 

yields obtained after the application of adaptation measures. It was found that, 

majority of the respondents perceived that, grapevine quality and yields increased 

due to the control of pests and diseases.  

However, the study showed the results on the implications of adaptation measures on 

the average yield harvested a year. It was found out that, a large proportion (78%) of 

the respondents were harvesting a low yield of an average below 4900 kg/acre of 

grapevine in a year, about 18% were harvesting a high yield of an average of 5000-

8900 kg/acre of grapevine, and very few (4%) were  getting an average of more than 

9000 kg/acre. Generally, it was found that the large proportion (78%) of the 
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respondents were harvesting  an average of yields below 5000 kg/acre in a year and 

this was associated with small farm size of below 3 acres that smallholder grapevine 

farmers owned in the study area. It was also observed that very few were getting an 

average of more than 5000 kg/acre and this was associated with a large farm size that 

grapevine farmers owned.  

Despite the variation in the average yield per year, the results found out that there 

was an increase in grapevine yields in the study area due to the control of pests and 

diseases and this led to the improvement of household grapevine farmers as yields 

were sold to get income which was used for household expenditure. Furthermore, the 

results showed the implications of adaptation measures to the increase in household 

income of grapevine farmers in the study area. The results found that  the large 

proportion (75%) of the  respondents were earning  income below 5 Tsh million a 

year, and this was also linked to the size of farms that grapevine smallholder farmers 

owned and the level of adaptation to impacts of climate change also determined the 

amount of yield and the income that farmers were  earning . Generally, the income 

for the household grapevine farmers had increased due to the control of pests and 

diseases and this led to the improvement of their livelihood.  

The study also showed the results of the implications of adaptation measures in 

ensuring food security in the study area. It was found that, majority (87%) of the 

respondents perceived that, the control of pests and diseases ensured farmers of food 

security in the study area. The reasons given for ensuring of food security was the 

income obtained from selling grapevines which was then used for buying food for 

the family. Generally, it was found that, the level of household food security for the 

grapevine farmers was determined by the income obtained from the selling of 

grapevines. 

5.2 Conclusion 

Based on the overall objectives of this study, the findings demonstrate that, the 

climate has been changing. The change in climate in the area has been evidenced by 

the secondary data obtained from TMA which show a clear increase in both 

temperature and wind speed, and a decrease in precipitation in the study area. If the 
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trend continues to change like this, the future of grapevine farming in this study area 

will be uncertain.  

It was also revealed from the study that grapevine farmers were aware of change in 

climate conditions and the likely impacts on grapevine yields. Furthermore, it was 

noted that farmers had developed awareness on the impacts of pests and diseases on 

grapevine yields as influenced by climate change. The notable pests influenced by 

climate change which were affecting grapevines were meal bugs, sting bars, termites 

as well as mosquitoes and butterflies. The notable diseases which were influenced by 

climate change which were affecting grapevines in the study area were powdery 

mildew, downry mildew, rust, anthracnose and ripe rot. All these pests and diseases 

as influenced by climate change, were leading to the decrease in grapevine yields. 

In addition, it was revealed that, due to the impacts of climate change specifically the 

persistence of pests and diseases in reducing grapevine yields, grapevine farmers 

were forced to make use of adaptation measures to reduce or eliminate the impacts of 

pests and diseases on grapevines in the study area. The adaptation measures which 

were  being used by grapevine farmers to control pests and diseases in the study area 

included: spraying of chemical reagents like pesticides, insecticides and fungicides, 

pruning grapevines  to control pests and diseases and allowing  proper growth of 

grapevines, maintaining farm cleanliness and uprooting of critically  affected plants. 

However, it was noticed that, the spraying of chemical reagents/ reactants was more 

effective and the most favoured measure of controlling pests and diseases in the 

study area. 

Despite the efforts made by farmers in controlling pests and diseases there were 

some factors which were   hindering   the farmers’ choice of effective adaptation 

measure for the control of pests and diseases in the study area. Such factors ranged 

from high price of agricultural inputs used in adaptation measures, lack of capital to 

invest in adaptation measures, unavailability of agricultural inputs and inaccessibility 

of extension services. These factors were affecting their efforts in their bid to apply 

adaptation measures to control pests and diseases in the study area. 
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However, the study revealed the implications of adaptation measures in the control of 

pests and diseases on grapevines by increasing grapevine quality, yields and income 

which was improving the livelihood of grapevine farmers. 

5.3 Recommendations 

Based on the findings from this study, the researcher recommends the following: 

5.3.1 The Government Should Introduce the Integrated Pest-Disease 

Management System (IPM) 

Integrated Pest-Disease Management System (IPM) is an effective and 

environmentally sensitive approach to pest and disease management . It relies on a 

combination of biological, cultural and chemical practices to control insect pests in 

agricultural production. This method of adaptation has to be introduced by the 

government to the farmers since it has proven a track record of significantly 

controlling pests and diseases, reducing the risks related to pesticides, while 

improving quality, health and welfare of the plants and the environment (Fernández-

González et al., 2013).  

5.3.2 The Government Should Improve Subsidies on Agricultural Inputs 

The government has to improve subsidies if there are any in grapevine farming 

sectors specifically for the industries and companies which supply agricultural inputs 

needed for adaptation measures. This will help to reduce price which is too high on 

agricultural inputs used in adaptation measures hence preparing a room for the 

farmers to buy the inputs at cheaper price hence making them be able to successfully 

apply adaptation measures and control pests and diseases. 

5.3.3 The Government Should Improve Extension Services 

Despite the presence of agricultural extension officer in each ward, the services they 

were   providing, as  it  was  noted  in this  study were  poor due to lack of 

knowledge and information on grapevine farming and its associated challenges as 

well as lack of inputs for addressing  the arising challenges facing  farmers. The 

government should improve the extension services by providing the extension 

officers with information on grapevine farming and technical know-how to deal with 

the challenges facing the practice. Also the government should strengthen the 
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relationship between research centres, extension services, and farmers so as to ensure 

farming activities including application of adaptation measures run smoothly. The 

research centres should play a role in conducting research to solve problems that 

farmers face. In addition; agricultural extension officers should be encouraged to 

make field visits to help farmers at the farm sites. 

5.3.4 Establishment of Farmer Based Organizations (FBOs) 

The local governments should play a role in encouraging grapevine farmers to form 

Farmers Based Organizations (FBOs), and in places where these organizations exist, 

the farmers should be advised to join and strengthen them so as to achieve the 

intended objectives.  The role of the FBOs is to make farmers get a platform for 

raising their voices and channelling their needs to the government. They also enable 

farmers increase their ability to respond to climate change risks by strengthening and 

expanding social networks and links with other supporting institutions such as local 

government authorities, agricultural research institutions, agro-marketing institutions 

and agro-processing industries. Also through these organizations, farmers will to 

improve access to extension services, and access to reliable market. All these will 

improve their ability to deal with the impact of climate change. 

5.3.5 Increasing Farmers’ Access to Capital 

Both the government and the private sectors should create a user friendly 

environment for the grapevine farmers to have access and control of financial 

services.  The access and control to financial services will help the farmers invest on 

grapevine farming specifically in buying agricultural inputs and different 

technological options necessary for adaptation measures. Example of financial 

services near the farmers include: various forms of SACCOS, FBOs and various 

banking systems which support farmers. The investment on adaptation measures will 

help farmers reduce the effects of climate change in their areas. 
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5.4 Areas for Further Studies 

The following areas are suggested to be studied in order to understand the 

implications of climate change adaptation measures in the control of grapevine pests 

and diseases: 

i. The local knowledge used by grapevine farmers on controlling grapevine 

pests and disease should be assessed to measure its effectiveness since there 

is no empirical evidence of its effectiveness.  

ii. Research should be done to determine the effectiveness of Integrated Pest 

Management for pests and diseases control as an adaptation measure for 

ensuring health plants and environmental sustainability. 

iii. Assessment on Research-Extension-Grapevine farmer communication 

mechanism in enhancing adaptation measures should be carried out.  

iv. The performance of existing grapevine farmers based organizations (FBOs) 

should be examined. 

 



76 

REFERENCES 

Adam, J., & Kamuzora, F. (2008). Research Methods for Business and Social 

Studies. Morogoro, Tanzania: Mzumbe University Book Project. 

Adger, W. N., Arnell, N. W., & Tompkins, E. L. (2005). Successful Adaptation to 

Climate Change Across Scales. Global Environmental Change, 15, 77 – 86. 

AGRA. (2014). Africa Agriculture Status Report: Climate Change and Smallholder 

Agriculture in Sub-Saharan Africa. Pretoria, South Africa: AGRA. 

Amadi, S. O., & Udo, S. (2015). Analysis of Trends and Variations of Monthly Mean 

Wind Speed Data in Nigeria. IOSR Journal of Applied Physics, 7(4), 31-41. 

Babbie, E. R. (1999). Survey Research Methods. Belmount, Califonia: Wards Worth 

Publishing Co. 

Baede, A. P., Ahlonsou, E., Ding, Y., Schimel, D., Bolin, B., & Pollonais, S. (2007). 

The Climate System: An Overview. Cambridge, Uk: Cambridge University 

Press. Retrieved 11 03, 2019, from http://www.grida.no 

Bale, J. S., Masters, G. J., Hodkinson, I. D., Awmack, C., & Bezemer, T. M. (2002). 

Herbivory in Global Climate Change Research: Direct Effects of Rising 

Temperature on Insect Herbivores. Global Change Biology, 8, 1-16. 

Berkes, F., & Jolly, D. (2001). Adapting to Climate Change: Social-ecological 

Resilience in A Canadian Western Arctic Community. A Journal of 

Conservation Ecology, 5(2), 3-13. 

Bhattacherjee, A. (2012). Social Science Research: Principles, Methods, and 

Practices Textbooks Collection Book 3. California: USF Tampa Library Open 

Access Collections. 

Boris, H., Brunke, H., & Kreith, M. (2006). Commodity Profile: Table Grapes. The 

University of Califonia, Agriculture Marketing Resource Center, New York. 



77 

Boudon-padieu, É., & Maixner, M. (2007). Potential Effects of Climate Change on 

Distribution and Activity of Insect Vectors of Grapevine Pathogens. Global 

Warming, Which Potential Impacts on the Vineyards?  

Bryan, E., Tegesten, T. D., Glwadys, A. G., & Claudia, R. (2009). Adaptation to 

Climate Change in Ethiopia and South Africa:Options and Constraints. 

Environmental Science and Policy, 12, 413-426. 

Budig, M., & Jones, K. C. (2008). Encyclopedia of Social Problems. United State: 

Sage Publications. 

Carmines, E. G., & Zeller, R. A. (1979). Reliability and Varidity Assessment. 

Beverly Hills, CA: SAGE. 

Casley, D. J., & Kumar, K. (1988). The Collection Analysis and Use of Monitoring 

and Evaluation of Data. Washington, DC.: The International Bank for 

Reconstruction and Development. 

Chang'a, L. B., Kijazi, A. L., Luhunga, P. M., Ng'ongolo, H. K., & Mtongori, H. I. 

(2017). Spatial and Temporal Analysis of Rainfall and Temperature Extreme 

Indices in Tanzania. Atmospheric and Climate Sciences, 525-539. 

Daud, A. Z. (2015). Challenges Facing Women Informal Sector Operators in 

Balancing Child Caring and Productive Roles: A Case of Women Food 

Vendors in Ilala Municipality. The Open University of Tanzania. (MSW 

Dissertation). PDF. Dar-es-Salaam. 

Deressa, T. T., Hassan, R. M., Ringler, C., Alemu, T., & Yesuf, M. (2009). 

Dertaminants of Farmers’ Choice of Adaptation Methods to Climate Change 

in the Nile Basin of Ethiopia. Global Environmental Change, 19, 248-255. 

Deressa, T., Hassan, R., & Ringler, C. (2011). Perception and Adaptation to Climate 

Change by Farmers in the Nile Basin of Ethiopia. The Journal of Agricultural 

Science, 149, 23-31. 



78 

Dinesh, D., Bett, B., Boone, R., Grace, D., Kinyagi, J., Lindohl, J., . . . Thornton, P. 

(2015). The Impact of Climate Change on African Agriculture:Focus on Pests 

and Disease. Working Paper No. 116, Copenhagen, Denmark. 

Dinshaw, A., Fisher, S., McGray, H., Rai, N., & Schaar, J. (2014). Mornitoring and 

Evaluation of Climate Change Adaptation: Methedological Approaches. 

OECD Environment Working Papers, No. 74.  

Dodoma City Council (DCC). (2016). Grape Vine Farmers Profile 2015/2016. 

Dodoma, Tanzania: Dodoma City Council. 

Dodoma Municipal Council (DMC). (2014). General Report of the Year 2014/2015. 

Dodoma: DMC. 

Dodoma Municipal Profile. (2013). Dodoma Urban Farmers Profile. Dodoma: 

Dodoma Municipal Council. 

Dodoma Urban District. (2014). Annual Report of Agriculture. Dodoma: Dodoma 

Urban District. 

Eisenack, K., & Rebecca, S. (2011). An Action Theory of Adaptation to Climate 

Change. Earth System Governance Working Pape No 13. Lund and 

Amsterdam: Earth System Governance Project. 

Eriksen, S., & O'Brien, K. (2008). Climate Change in Eastern and Southern Africa: 

Impacts, Vulnerability and Adaptation. Journal of Global Environment 

Change, 5(3), 2-17. 

FAO- 0IV FOCUS . (2016). Table and Dried Grapes: Non-alcoholic products of the 

viticultural sector intended for human consumption. Rome, Italy.: FAO and 

the International Organization of Vine and Wine. 



79 

Fernández-González, M., Rodríguez-Rajo, F. J., Escuredo, O., & Aira, M. J. (2013). 

Optimization of Integrated Pest Management for Powdery Mildew (Unincula 

necator) Control in a Vineyard Based on a Combination of Phenological, 

Meteorological and Aerobiological Data. Journal of Agricultural Science, 

151, 648–658. 

Food and Agriculture Organisation (FAO). (2011). Climate Change Water and Food 

Security Report. Rome Italy: FAO. 

Food and Agriculture Organisation (FAO). (2016). Climate Change and Food 

Security: Risks and Responses. Rome, Italy. 

Food and Agriculture Organisation. (2012). Major Fruits and Vegetables Producing 

Countries in the World (2010-2011). Rome, Italy. 

Food and Agriculture Organisation and International Organisation of Vine and Wine 

(FAO and OIV Focus). (2016). Table and Dried Grapes. Food and 

Agriculture Organisation of the United Nations and the International 

Organization of Vine and Wine. 

Fraga, H., Malheiro, A. C., Mountinho-Pereira, J., & Santos, J. A. (2013). An 

Overview Of Climate Change Impacts On European Viticulture. Food and 

Energy Security 2012, 1(2), 94–110. 

Gadoury, D. M., Seem, R. C., Pearson, R. C., Wilcox, W. F., & Dunst, R. M. (2001). 

Effects of Powdery Mildew on Vine Growth, Yield, and Quality of Concord 

Grapes. Journal of Plant Diseases, 85(2), 137-140. 

Galbraith, J. (2007). Global Inequality and Global Macroeconomics. Journal of 

Policy Modeling, 29(4), 587-607. 

Glen, L. C., & Leroy, L. C. (2009). Grapes (Vol. 16). Wallingford, Uk.: CABI. 

Goetz, J. P., & leCompte, M. D. (1984). Ethnography and Qualitative Design in 

Educational Research. Harcourt Brace Jovanovich, San Diego. 



80 

Große-Rüschkamp, K., & Seelige, A. (2010). Analysis of the Cashew Value Chain in 

Mozambique. Accra, GHANA: African Cashew initiative (Aci). 

Hamman, R. A., Steven, J., Savage, D., & Larsen, H. J. (1998). "The Colorado 

Grape Grower's Guide". 974 E. Clinton Way, Suite 123, Fresno: Munford 

Publication, Inc. 

Heltberg, R., Jorgensen, S. L., & Siegel, P. B. (2008). Climate Change, Human 

Vulnerability and Social Risk management. A Paper Presented in the 

Workshop on Social Aspects of Climate change, World Bank headquarters,, 

Washington D.C. 

Henry, G. T. (1990). Practical Sampling (Vol. 21). Newbury Park: SAGE 

Publications Ltd. 

Hossain, M., & Jaim, W. M. (2011). Empowering Women to Become Farmer 

Entrepreneur. In Paper presented at the IFAD Conference on New Directions 

for Smallholder Agriculture., 24, p. 25. 

Intergovermental Panel on Climate Change (IPCC). (2001). Impacts, Adaptation and 

Vulnerability Contribution of Working Group II to the Third Assessment 

Report of the Intergovernmental Panel on Climate Change. IPCC. 

Cambridge, UK: Cambridge University Press. 

Intergovernmental Panel on Climate Change (IPCC). (2007). Climate Change 2007: 

Impacts, Adaptation and Vulnerability. Cambridge, UK: Cambridge 

University Press. 

Intergovernmental Panel on Climate Change (IPCC). (2013). The Physical Science 

Basis. IPCC, The Contribution of Working Group I to the Fifth Assessment 

Report of the Intergovernmental Panel on Climate Change. United Kingdom: 

Cambridge University Press. 



81 

Intergovernmental Panel on Climate Change (IPCC). (2014). Contribution of 

Working Groups I, II and III to the Fifth Assessment Report of the 

Intergovernmental Panel on Climate Change. Synthesis Report, IPCC, Core 

Writing Team, Pachauri RK, Meyer LA (eds), Geneva, Swetzland. 

International Labour Organisation (ILO). (2015). Synthesis Review of ILO 

Experience in Youth & Women emploment in the Mena Region. Sudan & 

South Sudan. 

ISDR. (2008). Climate Change and Disaster Risk Reduction. Briefing Note 1, 

Geneva, United Nations. 

Israel, G. D. (2013). Determining Sample Size. Florida: Institute of Food and 

Agricultural Sciences (IFAS),University of Florida. 

James, L., John, S., & Patrick, W. (2015). Grapevine Farming and its Contribution to 

Household Income and Welfare Among Smallholder Farmers in Dodoma 

Urban District, Tanzania. American Journal of Agriculture and Forestry, 

3(3), 73-79. 

Johnson, H., & Robnson, J. (2005). The World Atlas of Wine. Mitchell Beazley 

Publishing. 

Jones, G. V. (1997). A Synoptic Climatological Assessment of Viticultural 

Phenology. University of Virginia. Virginia: Department of Environmental 

Sciences. 

Jones, G. V., & Davis, R. E. (2000). Climate Influences on Grape vine Phenology, 

Grape Composition and Wine Production and Quality for Bordeaux, France. 

Bordeaux, France: Am. J. Enol. Vitic. 

Jones, G. V., & Webb, L. B. (2010). Climate Change, Viticulture and 

Wine:Challanges and opportunities.  

Jones, G. V., & Webb, L. B. (2010). 'Climate Change, Viticulture, and Wine: 

Challenges and Opportunities'. Journal of Wine Research, 21(2), 103-106. 



82 

Kabir, S. S. (2016). Basic Guidelines for Research: An Introductory Approach for 

All Disciplines. Chittagong-4203, Bangladesh: Book Zone Publication. 

Kadigi, R. M. (2003). Rice Production Economics at Local and National Levels: The 

Case Study of Usangu Plains in Tanzania. Morogoro, Tanzania: Sokonine 

University of Agriculture. 

Kalimang'asi, N., & Majura, R. A. (2014). The Economic Analysis of the 

Smallholders Grape Production and Marketing in Dodoma Municipal A case 

of Hombolo. International Journal of Scientific and Research, 4: 2250 – 

3153. 

Kanupriya, C. (2012). Sampling Methods. Nairobi, Kenya: Kenya Projects 

Organization. 

Kilima, F. T., Mbiha, E. R., Erbaugh, J. M., & Larson, D. W. (2010). Adoption of 

Improved Agricultural Technologies by Smallholders Maize and Sorghum 

Farmers in Central Tanzania. Eastern and Southern Africa Journal of 

Agricultural Economic and Development, 7, 24-54. 

Kiriti, T., & Tisdell, C. (2003). Marital Status, Farm Size and Other Influences on the 

Extent of Cash Cropping in Kenya: A Household Case Stufy. Working Paper 

No 34 on Social Economics, Policy and Development. Brisbane, Australia: 

The University of Queensland. 

Kombo, K. D., & Tromp, L. D. (2006). Proposal and Thesis Writting :An 

Introduction. Nairobi, Kenya: Pauline Publications Africa. 

Kothari, C. R. (2004). Research Methodology Methods and Techniques (2nd ed.). 

New Delhi: New Age International Publishers. 

Kulwijila, M., Jeremia, M., & Henry, L. (2018). Grape Value Chain Mapping In 

Dodoma Region, Tanzania. Journal of Economics and Sustainable 

Development, 9(2). 



83 

Kumar, R. T. (2010). Post-harvest Profile of Grapes. Nagpur, India: Ministry of 

Agriculture, Department of Agriculture and Cooperation, Directorate of 

Marketing and Inspection, MPDC. 

Leed, P., & Ormrod, J. (2001). Practical Research: Planning and Design (7 ed.). 

Upper Saddle River, NJ and Thousand Oaks, CA: Merrill Prentice Hall and 

SAGE Publications. 

Levina, E., & Tirpak, D. (2006). "Adaptation to Climate Change:Key Terms", 

Organisation for Economic Co-operation and Development. Paris, France. 

Liwenga, E. (2003). Food Insecurity and Coping Strategies in Semiarid Areas: A 

Case of Mvumi in Central Tanzania. Stockholm: Stockholm University. 

Maclean, R. (2009). Environmental Management Policy and Planning. Journal of 

Environmental Quality, 18(4), 101-106. 

MAFS. (2006). Strengthening the Viticulture Sub-sector for Economic Growth. 

Proceedings of the National Viticulture Stakeholders Workshop. Dodoma, 

Tanzania. 

Mahenge, F. (2016). Dryland Community Resilience to Climate Change: A Case of 

Grapevine Farmers in Chamwino District and Dodoma Municipality. 

Dodoma: The University of Dodoma. 

Mahenge, F. Y. (2020). The Determinants of Grapevine Farmers’ Adaptive Capacity 

to Climate Change in Dodoma-Tanzania. The East African Journal of Social 

Sciences and Humanities (EAJSSH), 1(2), 86-96. 

Mayaya, H. K., Opata, G., & Kipkorir, E. C. (2015). Understanding Climate Change 

and Manifestation of its Driven Impacts in the Semi Arid Areas of Dodoma 

Region, Tanzania. Ethiopian Journal of Environmental Studies & 

Management, 8(4), 364 – 376. 



84 

McNabb, D. E. (2002). Research Methods in Public Administaration and Nonprofit 

Management; Quantitative and Qualitative Approaches. New York: E Sharp 

Inc,. 

Meena, E. H., & Sharif, S. Z. (2008). Gender, Poverty and Food Security in Relation 

to Climate Change Impact and Adaptation, a Case of Kilimanjaro Region. 

Dar es Salaam Tanzania. 

Micheloni, C. (2017). EIP-AGRI Focus Group Diseases and Pests in Viticulture. 

EIP-AGRI Service Point. 

mileswinecellars. (2013, September 03). How Different Climates Affect Grape 

Growing. Retrieved November 02, 2019, from Blog, Wine Blog : 

http://www.mileswine.com 

Mozell, M. R., & Thach, E. (2014). The Impact of Climate Change on the Global 

Wine Industry:Challenges and Solutions. The Jouranl of Wine Economics 

and Policy, 3, 81-86. 

Mrosso, L. (2007). Development of Vineyard Cultivation in Dodoma. Proceedings of 

Central Zone Agricultural Research Steering Committee Meeting, (p. 14). 

Dodoma, Tanzania. 

Mrosso, L. (2007). Development of Vineyard Cultivation in Dodoma. Proceedings of 

Central Zone Agricultural Research Steering Committee Meeting, (p. 14). 

Dodoma, Tanzania.  

Mubaya, C. P., Nyuki, J., Liwenga, E., Mutsavangwa, E. P., & Mugabe, F. T. (2010). 

Perceived Impacts of Climate Change Related Parameters. Journal of 

Sustainable Development in Africa, 12(5), 170-186. 

Muhumuza, M., Sanders, M., & Balkwill, K. (2013). A Theoretical Framework for 

Investigating Ecological Problems Associated with Biodiversity Conservation 

in National Parks: A Case of the Rwenzori Mountains National Park, Uganda. 

Open Journal of Ecology, 3(2). 



85 

Mwandosya, M. J., Nyenzi, B. S., & Luhanga, M. L. (1998). “The Assessment of 

Vulnerability and Adaptation to Climate Change Impacts in Tanzania.”. Dar 

es Salaam, Tanzania: Center for Energy, Environment, Science and 

Technology (CEEST). 

Nail, W. R. (2007). Grape Vine Cultivation in Connecticut. New Haven: The 

Connecticut Agricultural Experiment Station. 

National Bureau of Statistics (NBS). (2013). 2012 Population and Housing Census 

(PHC): Population Distribution by Age and Sex Report. Dar es Salaam: 

Ministry of Finance. 

National Bureau of Statistics. (2006). Tanzania Census 2002. Dar es Salaam: 

Ministry of Planning, Economy and Empowerment. 

National Bureau of Statistics. (2007). National Sample Census of Agriculture 

2002/2003; Volume V-a: Regional Report: Dodoma Region. Dar es Salaam: 

Ministry of Agriculture. 

National Bureau of Statistics. (2020). 2019 Tanzania in Figures. Dodoma. 

Neuman, W. L. (2006). Social Research Method Qualitative and Quantitative 

Approach (6th ed.). Boston: Pearson. 

Ngeywo, J., Basweti, E., & Shitandi, A. (2015). Influence of Gender, Age, Marital 

Status and Farm Size on Coffee Production: A Case of Kisii County, Kenya. 

Asian Journal of Agricultural Extension, Economics & Sociology, 118-123. 

Nkomo, J. C., Nyong, A. O., & Kulindwa, K. (2006). The Impacts of Climate 

Change in Africa. Paper Submitted to The Stern Review on the Economics of 

Climate Change. 

Nombo, C. L., Urasa, J. K., Mbwambo, J. S., Mattee, A. Z., Mamiro, D. P., Kabote, 

S. J., . . . Synn, L. (2013). A Gendered Analysis of Climate Change Impacts 

and Adaptations in Semi-arid Area Farming Systems of Tanzania. Journal of 

Continuing Education and Extension, 4(1), 212-227. 



86 

Ntabo, M. (2011). Gender Discrimination: A Philosophical Inquiry on Gender 

Discrimination in Land Inheritance Among the Abagusii, Kenya. Nairobi, 

Kenya: LAP LAMBERT Academic Publishing. 

O'Brien, K., Eriksen, S., Nygaard, L. P., & Schjolden, A. (2007). Why Different 

Interpretations of Vulnerability Matter in Climate Change Discourses. 

Climate Policy, 7, 73–88. 

Ogula, P. A. (2005). Research Methods. Nairobi: CUEA Publications. 

Oloke, O. C., Ijasan, K. C., Ogunde, A. O., Lekan, M., Amusan, P. F., & Tunji-

Olayeni. (2013). Improving Urban Residents’ Awareness of the Impact of 

Household Activities on Climate Change in Lagos State. Niger: North Lagos 

Inc. 

Organization for Economic Co-operation and Development (OECD). (2003). 

Development and Climate Change in Tanzania. Working Party on Global and 

Structural Policies, OECD, Paris, France. 

Parker, D. J. (1995). Disaster Vulnerability of Megacities:An Expanding Problem 

that Require Rethinking and Innovation Responses.  

Phillipo, F., Bushesha, M., & Mvena, Z. S. (2015). Adaptation Strategies to Climate 

Variability and Change and Its Limitations to Smallholder Farmers. A 

Literature Search. Asian Journal of Agriculture and Rural Development, 5(3), 

77-87. 

Pietersen, G., Spreeth, N., Oosthuizen, T., Rensburg, A., Rensburg, M., Dwayne, L. 

D., . . . Tooth, D. (2013). Controlling of Grape Vine Leafroll Disease Spread 

at a Commecial Wine Estate in South Africa:A Case Study. American 

Journal of Enology and Viticulture, 64(2), 296-305. 

PROVIA. (2013). PROVIA Guidance on Assessing Vulnerability, Impacts and 

Adaptation to Climate Change. Consultation Document, United Nations 

Environment Programme, Nairobi, Kenya. 



87 

Rass, N. (2006). Policies and Strategies to Address Vulnerability of Pastoralists in 

Sub-Saharan Africa. PPLPI working paper 37. 

Reichel, M., & Ramey, M. A. (1987). Conceptual Frameworks for Bibliographic 

Education: Theory and Practice. Littleton, Colorado. 

Reilly, J., & Schimmelpfennig, D. (2000). Irreversibility, Uncertainty and Learning: 

Portraits of Adaptation to Long-term Climate Change. Southampton: 

University of Southampton Press. 

Ribereau-Gayon, P. (2000). The Microbiology of Wine and Vinificatiuons (2nd ed., 

Vol. 1). John Wiley and Sons Ltd. 

Robson, C. (2011). Real World Research (Vol. 3). Wiley Chichester. 

Rubin, A., & Babbie, E. (2007). Essential Research Methods for Social Work. USA: 

Thomson Brooks. 

Rwegoshora, M. (2006). A Guide to Social Science Research. Dar es Salaam: Mkuki 

na Nyota Publishers. 

Safari, J., Lwelamira, J., & Wambura, P. (2015). Grapevine Farming and its 

Contribution to Household Income and Welfare Among Smallholder Farmers 

in Dodoma Urban District, Tanzania. American Journal of Agriculture and 

Forestry, 3(3), 73-79. 

Sane, O., Diakhate, M., & Aziadekey, M. (2016). Critical Factors of Vulnerability 

That Enable Medina Gounass (Dakar/Senegal) to Adapt Against Seasonal 

Flood Events. Journal of Geographic Information System, 8, 457-469. 

Senthil, R., Prabakar, K., Rajendran, L., & Karthikeyan, G. (2011). Efficacy of 

Different Biological Control Agents Against Major Postharvest Pathogens of 

Grapes under Room Temperature Storage Conditions. Phytopathol Mediterr, 

50, 55-65. 



88 

Sharma, H. C. (2010). Effect of Climate Change on IPM in Grain Legumes. In: Fifth 

International Food Legumes Research Conference (IFLRC V), and the 

Seventh European Conference on Grain Legumes (AEP VII),. Anatalaya, 

Turkey. 

Shemsanga, C., Muzuka, A. N., Martz, L., Komakech, H., & Omambia, A. N. 

(2017). Statistics in Climate Varibility, Dry Spells, and Implications for Local 

Livelihoods in Semiarid Regions of Tanzania. In S. T. Chen WY., Handbook 

of Climate Change Mitigation and Adaptation (pp. 801-848). Springer, 

Cham. 

Shemsanga, C., Omambia, A. N., & Yansheng, G. U. (2010). The Cost of Climate 

Change in Tanzania: Impacts and Adaptations. Journal of American Science, 

6(3), 182-196. 

Sigh, S. (2013). Governance and Upgrading in Export Grape Global Production 

Networks in India: BWPI. Manchester: The University of Manchester. 

Smit, B., & Pilifosova, O. (2001). Adaptation to Climate Change. Cambridge: 

Cambridge University Press. 

Spearman, M., & McGray, H. (2011). Making Adaptation Count: Concepts and 

Options for Monitoring and Evaluation Climate Change Adaptation. 

Eschborn, German: Deutsche Geseuschafitfűrl. 

Stern, N., Peters, S., Bakhshi, V., Bowen, A., & Cameron, C. (2006). The Economics 

of Climate Change. London: HM Treasury Publisher. 

Sturman, A. (2018). Development of Advanced Weather and Climate Modelling 

Tools to Help Vineyard Regions Adapt to Climate Change. Ministry for 

Primary Industries,MPI Technical Paper No: 2018/23. 

Swai , O. W., Mbwambo, J. S., & Magayane, F. T. (2012). Gender and Perception on 

Climate Change in Bahi and Kondoa Districts, Dodoma Region, Tanzania. 

Journal of African Studies and Development, 4(9), 218-231. 



89 

Thomas, C. S., Morois, J. J., & English, J. T. (1988). The Effect of 

Temperature,Wind Speed, and Relative Humidity on the Development of 

Aerial Mycelium and Conidia of Botrytis Cinerea on Grapes. 

Phytopathology, 78, 260-265. 

Thomposon, L. G., Mosely, T. E., Davis, M. E., Henderson, K. A., Brecher, H. H., 

Zagorognov, V. S., . . . Beer, J. (2002). Kilimanjaro Ice Core Records: 

Evidence of Holocene Climate Change in Tropical Africa. Journal of 

Science, 589-593. 

Tittonell, P., van Wijk, M. T., Rufino, M. C., Vrugt, J. A., & Giller, K. E. (2007). 

Analyzing Tradeoffs in Resource and Labour Allocation by Smallholder 

Farmers Using Inverse Modeling Techniques: A Case Study from Kakamega 

DistrictDistrict, Western Kenya”. Agricultural Systems, 95, 76-9. 

Tol, R. J., & Yohe, G. W. (2007). "The Weakest Link Hypothesis for Adaptive 

Capacity: An Emprical Test". Global Environmental Change, 17(2), 110. 

Trærup, K. H. (2009). Development and Climate Change: A Mainstreaming 

Approach for Assessing Economic, Social, and Environmental Impacts of 

Adaptation Measures. Environmental Management, 43, 765–778. 

Tretworth, T., & Horn, H. (1980). An Introduction to Climate. Auckland: Mc Graw 

Hill. 

UKCIP. (2003). Risk, Uncertainty and Decision-Making. Technical Report, UKCIP, 

London, England. 

United Republic of Tanzania. (2005). Ministry of Agriculture and Livestock Report 

(2005:161). Dar es Salaam. 

United Republic of Tanzania. (2012). Small Farmers are the Backbone of Tanzania's 

Agriculture. Dar es Salaam: CCAP. 

United Republic of Tanzania. (2013). Population and Housing Census. Dar es 

Salaam: Tanzania National Bureau of Statistics. 



90 

USAID. (2007). Adapting to Climate Variability and Change: Guidance Manual for 

Development Planning.  

Veal, A. J. (1997). Research Methods for Leisure and Tourism: A Practicle Guide 

(2nd ed.). Edinburg Gate, Horlow, Essex CM20 "JE, England: Person 

Education Limited. 

Warnecke, T., & Figart, M. (2013). Handbook of Research on Gender and Economic 

Life. Cheltenham: Edward Elgar Publishing Limited. 

Yanda, P. Z., & Mubaya, C. P. (2011). Managing a Changing Climate in Africa: 

Local Level Vulnerability and Adaptation Experiences. Dar es Salaam, 

Tanzania: Mkuki na Nyota. 

 

 



91 

APPENDICES 

Appendix I: Questionnaire for the Grapevine Household Farmers 

Research Titled the Implications of Climate Change Adaptation Measures on 

the Control of Grapevines Pests and Diseases in Dodoma, Tanzania. 

Introduction and Respondent’s Consent 

My name is…………………..……………I am a second year master’s student at the 

University of Dodoma. I am conducting a research titled “The Implications of 

Climate Change Adaptation Measures on Grapevine’s Pests and Diseases Control, a 

Case of Dodoma City”. This research is part of a learning process on the course of 

Masters of Science in Natural Resource Management of the Department of 

Geography and Environmental Studies in the University of Dodoma. You have been 

randomly selected to participate in this research as respondent and your cooperation 

is highly valued for the success of this exercise. The information that you will 

provide will be treated as confidential and will only be used for the purpose of this 

study. It is my hope that you will accept to be interviewed and share with me 

important information which you will be asked. 

Questionnaire Identification Number……………………………… 

Region…………………………………………… 

District………………………………………… 

Ward…………………………………………… 

Village/Street……………………………… 

Interview Date……………………………… 

1. Gender 

a] Male   [      ] b] Female   [      ] 

2.  Marital status  

a] Married   [      ]  b] Single   [      ]     c] Divorced   [      ]       

d] Widow   [      ]  e] other   [      ]  [specify]…………………………… 
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3.  Age of the respondent…………..years 

4. Level of education 

a] Informal education   [      ]   b] Primary education   [      ]    

c] Secondary education   [      ]   d] College education   [      ]  

5. Number of household members currently living with you …………members 

6. Duration of staying in the study area……….years 

7. Major economic activities  

a] Crop production   [      ]   b] Livestock keeping   [      ]    

c] Employed   [      ] [specify]…………………………………………………..  

d] Business   [      ] [specify]…  e] Other   [      ][specify]………… 

8. If crop farming is your major economic activity, what major crops are you 

cultivating? 

TYPE OF CROPS FARM SIZE 

[acre] 

AVERAGE YIELDS PER YEAR 

[kg] 

   

   

9. If grapevine farming is one of your major crops, what type of grapevines are you 

farming? 

a].................................. b].................................. c].................................. 

10. From 9 above, how many years have you spent in grapevine farming? …years 

11. For the past 10 years, what has been the trend of grapevine yields? 

a] Increasing   [      ]   b] The same   [      ]  c] Decreasing   [      ]  

12. What are the causes of the trend observed above?  

a] Shortage of rainfall   [      ]  b] Temperature variability   [      ] 

c] Pests and diseases   [      ] d] others   [      ][mention]………………………… 
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13. What measures are you taking to increase grapevine yields to regulate the above 

trend? 

a].................................. b].................................. c].................................. 

14. Are you aware about climate change in your area? 

a] Yes   [      ]    b] No   [      ]  

15. If yes, what are the sources of information do you use about climate change 

issues? 

a] TV/radio   [      ] b] Village meetings   [      ] c] Neighbours and friends   [     ]

  

d] Trainings   [      ] e] Newspapers   [      ]  f] Past experience   [      ] 

g] Others   [      ] [specify]……………………………………………………….. 

16. What are your perceptions on the trend of the climatic parameters for the past 10 

years? [Tick the appropriate answer] 

CLIMATIC 

PARAMETERS 

TREND 

SAME INCREASED DECREASED 

RAINFALL    

TEMPERATURE     

WIND SPEED    
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17. What are your perceptions on the following variables of climate change 

parameters for the past 10 years in your area? [Tick the appropriate answer] 

VARIABLES Strongly 

disagree 

Disagree 

 

Undecided 

 

Agree 

 

Strongly 

agree 

i] There is increase in temperature       

ii] There is decrease in temperature      

iii] There is extremely high temperature 

during summer 

     

iv] There is extreme cold temperature during 

winter  

     

v] Precipitation has increased            

vi] Precipitation has decreased      

vii] There is change in onset of rainfall      

viii] Frequencies of drought have increased      

ix] Frequencies of drought have decreased      

x] The duration of rain season has increased       

xi] The duration of rain season has decreased      

xii] It rains in patches within the same village      

xiii] there is increase in pests and crop 

diseases      

     

xiv] There is decrease in pests and crop 

diseases       

     

18. Are you aware of the impacts of climate change on grapevine farming? 

a] Yes   [      ]    b] No   [      ] 

19. If yes, mention the impacts of climate change on grapevines 

a].................................. b].................................. c].................................. 

20. Are pests and diseases among the impacts of climate change in your area? 

a] Yes   [      ]    b] No   [      ]  

21. Mention the pests and diseases observed in your area and state on how they affect 

the grapevines farming. 

TYPE OF 

IMPACT 

LEVEL OF IMPACT 

PESTS HIGHLY 

AFFECTING  

MODERATELY 

AFFECTING   

SLIGHTLY 

AFFECTING  

NOT 

AFFECTING   

i]     

ii]     

iii]     

iv]     
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DISEASES HIGHLY 

AFFECTING 

MODERATELY 

AFFECTING 

SLIGHTLY 

AFFECTING 

NOT 

AFFECTING 

i]     

ii]     

iii]     

iv]     

22. Have you ever noticed the effects of pests and diseases on grapevines in your 

farm?   

(a) YES   [      ] (b) NO   [      ]  

 

23. If yes, mention the effects of pests and diseases on grapevines 

EFFECTS OF PESTS  

a].................................. b].................................. c].................................. 

EFFECTS OF DISEASES 

a].................................. b].................................. c].................................. 

24. If yes, have you noticed the following effects of pests and diseases on 

grapevines? Put tick (√) to verify  

EFFECTS OBSERVATIONS 

 YES  NO 

i] Cracks on grape fruits   

ii] Rough skin on grape fruits   

iii] Drying up of fruits at young 

stage 

  

iv] Grapevines with whitish 

powdery fungus 

  

v] Black dots on grapevines at 

both stages 

  

vi] Falling of grapevines at 

young stage 

  

25. Are you aware of the climate change adaptation measures for pests and diseases 

in grapevine farming? 

a] Yes   [      ]   b] No   [      ] 
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26. If yes, what is your perception on the effectiveness of those climate change 

adaptation measures for controlling pests and diseases? [Put a tick on the appropriate 

answer]. 

ADAPTATION MEASURES ON PESTS PERCEPTION ON EFFECTIVENESS 

Highly 

effective  

Moderately 

effective 

Slightly 

effective 

Not 

effective 

i]     

ii]     

iii]     

ADAPTATION MEASURES ON DISEASES 

i]     

ii]     

iii]     

27. What sources of information made you to know those climate change adaptation 

measures? 

a] TV/radio   [   ] b] Village meetings   [    ] c] Neighbours and friends [      ] 

d] Trainings   [      ] e] Newspapers   [      ]  f] Past experience   [      ] 

g] Others   [      ] [specify]……………………………………………………….. 

28. Mention the factors contributing to the choice of adaptation measures on 

controlling grapevine’s pests and diseases.  

a].................................. b].................................. c].................................. 

29. Are there any observed changes in grapevine yields due to the control of pests 

and diseases in your farm? 

a] Yes  [    ] b] No [    ] 

30. If yes, what is your perception on the trend of yields obtained after application of 

adaptation measures for the past 10 years? 

a] High  b] Average  c] Low 

31. What are your perceptions on the cost of production after the use of adaptation 

measures? 

a] Increasing  b] The same   c] Decreasing  
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32. What is the average household income obtained per year after the use of 

adaptation measures? ............... 

33. Is the income obtained from grapevine farming able to support your farming 

management activities? 

a] Yes   b] No 

34. If yes, what are the other uses of income obtained from grapevine farming? 

a].................................. b].................................. c].................................. 

35. What challenges do you face when applying climate change adaptation measures 

in controlling pests and diseases affecting grapevine farming? 

a].................................. b].................................. c].................................. 

36. What are your suggestions on encountering the above challenges? 

a].................................. b].................................. c].................................. 
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Appendix II: Interview Guide to Key Informants  

My name is…………………………………I am a second year master’s student at 

the University of Dodoma. I am conducting a research titled “The IMPLICATIONS 

of Climate Change Adaptation Measures on Grapevine’s Pests and Diseases Control, 

a Case of Dodoma City”. This research is part of a learning process on the course of 

Master of Science in Natural Resource Management of the Department of Geography 

and Environmental Studies in the University of Dodoma. You have been selected to 

participate in this research as respondent. Your cooperation is highly valued for the 

success of this exercise. The information that you will provide will be treated as 

confidential and will only be used for the purpose of this study. It is my hope that 

you will accept to be interviewed and share with me important information which 

you will be asked. 

1. Name of the Interviewee………………………………..  

2. Sex  

a] Male [      ]  b] Female [      ] 

3. Name of organization/office……………………………………………. 

4. Position in the organization/office……………….…………………….  

5. Duration of working in the organization/office……………..years/months. 

6. Duration in the study area…………..years/months. 

7. Date of interview………………………………. 

INTERVIEW QUESTIONS 

1. Have you noticed any change on climatic parameters? 

a] Yes [      ]  b] No [      ] 
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2. If yes, which among the following climatic parameter has been much noticed to 

change in your area of administration for the past 10 years?  

CLIMATIC 

PARAMETER 

OBSERVATION TREND FOR THE PAST 10 YEARS 

YES NO INCREASING THE 

SAME 

DECREASING 

Rainfall       

Temperature      

Wind speed       

3. What are the impacts of the change in trend of climatic parameters on grapevine 

farming? 

CLIMATIC 

PARAMETERS 

EFFECTS 

RAINFALL  

 

TEMPERATURE  

 

WIND SPEED  

 

 

4. Is there any relationship on changes in climatic parameters and the occurrence of 

pests and diseases on grapevine farming? 

CLIMATIC 

PARAMETERS 

RELATIONSHIP WITH 

THE OCCURRENCE OF 

PESTS 

RELATIONSHIP WITH THE 

OCCURRENCE OF 

DISEASES 

YES NO YES NO 

RAINFALL     

TEMPERATURE     

WIND SPEED     

If yes, explain ……………………………………………………………………… 

5. Which among these climatic parameters do influence the occurrence of pests and 

diseases? (Put a tick to verify)  

CLIMATIC 

PARAMETER 

INFLUENCE THE OCCURRENCE OF 

PESTS DISEASES 

Rainfall    

Temperature   

Wind   
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6. Does the occurrence of pests and diseases affect grapevine farming in your area? 

VARIABLE RESPONSE 

YES NO 

Pests   

Diseases   

 

7. Mention the pests and diseases which affect grapevine farming in your area 

PESTS 

a].................................. b].................................. c].................................. 

DISEASES 

a].................................. b].................................. c].................................. 

8. From your experience on grapevine farming, at which stage are grapevines 

affected mostly with pests and diseases?  

 STAGES 

AFFECTED 

MOSTLY 

WITH 

PESTS 

STAGE Highly 

affected 

Moderately 

affected 

Slightly 

affected 

Not 

affected 

Leaves shading     

Flowering     

Fruiting     

Ripening      

Leaves pruning     

STAGES 

AFFECTED 

MOSTLY 

WITH 

DISEASES 

STAGE Highly 

affected 

Moderately 

affected 

Slightly 

affected 

Not 

affected 

Leaves shading     

Flowering     

Fruiting     

Ripening      

Leaves pruning     

 

9. Mention the effects of pests and diseases on grapevine farming in your area. 

EFFECTS OF PESTS ON GRAPEVINES 

a].................................. b].................................. c].................................. 

EFFECTS OF DISEASES ON GRAPEVINES 

a].................................. b].................................. c].................................. 

10. Mention the climate change adaptation measures to control pests demonstrated 

by grapevine farmers. 
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a].................................. b].................................. c].................................. 

11. Mention the climate change adaptation measures to control diseases 

demonstrated by grapevine farmers. 

a].................................. b].................................. c].................................. 

12. Mention the factors influencing the choice of the adaptation measures to control 

pests by grapevine farmers 

a].................................. b].................................. c].................................. 

13. Mention the factors influencing the choice of the adaptation measures to control 

diseases by grapevine farmers 

a].................................. b].................................. c].................................. 

14. To what extent are the climate change adaptation measures effective in 

controlling pests? 

a] High   b] Moderate  c] Low 

15. Based on extent of the effective adaptation measures mentioned above in 

controlling pests, what are the outcomes of those effective adaptation measures in the 

farming of grapevines? 

a].................................. b].................................. c].................................. 

16. To what extent are the climate change adaptation measures effective in 

controlling pests? 

a] High   b] Moderate  c] Low 

17. Based on extent of the effective adaptation measures mentioned above in 

controlling diseases, what are the outcomes of those effective adaptation measures in 

the farming of grapevines? 

a].................................. b].................................. c].................................. 

18. What roles does the government play in the control of pests and disease? 

a] providing incentives [ ] b] Providing loans [ ]  

c] Providing trainings to farmers on pests and diseases control [ ]   

d] Providing extension services [ ] 

e] Providing information concerning grapevine farming to stakeholders [ ] 

f] Others, mention………………………………………………………….. 

19. What roles do the NGOs play in the control of pests and disease? 

a] providing incentives [ ] b] Providing loans [ ]  

c] Providing trainings to farmers on pests and diseases control [ ]   
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d] Providing extension services [ ] 

e] Providing information concerning grapevine farming to stakeholders [ ] 

f] Others, mention………………………………………………………….. 

20. What are the challenges facing the control of pests and diseases? 

21. What are your suggestions on what should be done to address those challenges? 
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Appendix III: Checklist for Field Observation  

1. Farm size of grapevines. 

2. Type of grapevines. 

3. Condition of the grapevines. 

4. Damaged parts of grapevines e.g. stem leaves, branches, and fruits. 

5. Pests that affects grapevines. 

6. Diseases that affect grapevines. 

7. Grapevines farm management e. g cleanness of farms. 

8. Pests control methods 

9. Diseases control methods. 
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Appendix IV: Checklist for Focus Group Discussion  

Name of District……………………………………………………………. 

Name of Ward………………………………………………………………. 

Name of Village…………………………………………………………….. 

1. Do you experience any changes in climate?  If yes, what are those changes? 

2. Do those changes have impacts on grapevine farming in your area?  

If yes, what are those impacts? 

3. What are the climate change adaptation measures taken to control pests and 

diseases which affect grapevines?  

4. What are the factors influencing the choice of adaptation measures for pests and 

diseases control?  

5. Are those climate change adaptation measures effective in controlling grapevine’s 

pests and diseases in your area?  

If yes, to what extent are they effective? 

5. What benefits do you get by using effective adaptation measures in controlling 

pests and diseases affecting grapevines in your area? 

6. What is the role of the government and NGOs in controlling grapevine’s pests and 

diseases induced by climate change? 

7. What challenges do you face when applying climate change adaptation measures 

on controlling pests and diseases affecting grapevine farming? 

8. What are your opinions on ways to address the challenges facing in adaptation 

measures in the control of grapevine’s pests and diseases in your area?  

 

 

 


