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ABSTRACT 

This study aimed at assessing Climate Change Adaptation Strategies (CCAS) in 

crops production in semi-arid areas. The study focused on assessing the effectiveness 

of climate change adaptation on maize and grapes production in Hombolo. 

Specifically the study assessed how climate change variability affected crops; 

assessing different strategies used to address the impacts of CC on crops production 

and investigating challenges to implement CCAS in production of crops. Oral 

interviews, questionnaires and field observation were used to collect primary data 

from key informants and farmers. Secondary data were collected through 

documentary review. SPSS version 16.0 and Microsoft Excel was used to encode 

and analyse data.  

The study found out that, the average maximum temperature is increasing while the 

annual rainfall is decreasing with time. Drying of crops particularly maize, crops to 

become stagnant, decrease of maize yields and increase of crop pests and diseases in 

both crops were the main CC effects to maize and grapes production. Maize was the 

most affected crop in the study area.  In response to that, the local community had 

applied measures such as shifting cultivation, intercroping, application of crop 

pesticides, irrigation, planting drought tolerant crops, plantation of short term grains 

and changing of crops (crop rotation). The government interventions in the study 

area included; establishment of seed development researches, construction of 

irrigation schemes, introduction of short term seeds, recruitment of Agriculture 

Extension Officers (AEOs). 

The study found that there were only small achievements in adaptation and 

mitigation due to several challenges like; poor capital, lack of subsidised agriculture 
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inputs as well as lack of agricultural education; and there was poor implementation 

of government policies in the study area. Therefore, there is a need of providing 

education about CCAS, subsidising agricultural inputs, subsidizing agricultural 

equipments, providing soft loans and credits, providing pesticides, planting early 

maturity plants, planting drought tolerant crops, improving irrigation farming, 

improving Farmer Field Schools, improving cooperation, employing more AEOs 

and applying fertilizer. 

Finally the study recommends measures such as; the government to provide farmers 

with timely forecasting information on weather and climatic conditions, drought 

resistant and short duration high yielding crops. Also the government should make 

easy access to farmers of scientific information about CCAS. 
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CHAPTER ONE 

INTRODUCTION 

1.1 Background of the Study 

Currently the world is facing various challenges to several aspects of development. 

In agriculture for example, climate change is one of the key challenge that is 

lowering the efforts of providing sustainable development particularly in rural areas. 

To combat or to reduce it, United Nation mentioned environmental sustainability as 

one of eight Millennium Development Goals (UN, 2007). Climate change is 

arguably the most persistent threat to global stability in the present and coming 

century (Adgrer, et al 2003).  

According to CARE International report (2006) poor people are particularly 

vulnerable to climate change because poverty is often linked to a higher reliance on 

natural resources. For example, in Tanzania 84 percent of employment opportunity 

come from agriculture sector (URT, 1997a).This makes agriculture dependant 

people more sensitive to changes affecting the environment which leads to 

degradation of natural resources and thus creating a vicious circle of increasing 

vulnerability due to climate change (Tschakert, 2006). Several climate change 

coping strategies require knowledge and enough capital to ensure sustainability in 

agriculture. For example establishment of irrigation program in semi-arid areas like 

Dodoma and Singida needs a lot of fund. CARE, (2006) open that, lack of capital 

and insufficient knowledge may constrain people‟s adaptive options/capacity. 

In Tanzania, climate change has not given been much attention in the government‟s 

development policies, although it became the debatable concept in recent years 

(Mitchell, et al 2006). For example a study carried out by the International Institute 
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for Environment and Development on adaptation to climate change in East Africa 

found that the Poverty Reduction Strategies Policies (PRSPs) in Tanzania do not 

explicitly mention climate change but only refer to the impact of floods and drought 

on economic development (Orindi and Murray, 2005). 

The threats of climate change in Tanzania have been evidenced in various ways. 

According to URT (2007a) some of the threats include; submerge of Maziwe and 

Fungu la Nyani islands in the coast of Tanzania due to sea level rise, frequency of 

droughts and floods have increased for the last 10 years and the melting of glaciers 

in the cap of Mount Kilimanjaro. In addition, changing rainfall patterns where as in 

the past, the rains lasted from November through to April, but in recent years, they 

have started later and finished sooner. Lastly, warmer climate has expanded the 

range of carriers of malaria to high land areas like Kilimanjaro and Arusha. 

Tanzania government under the Vise President Office – environment launched some 

adaptive measures to enable its people to adjust with the climate change effects. 

Among those measures includes amendment of Environmental Policy 1997, 

Environmental Management Act (EMA) no 20 of 2004 and provision of incentives 

to some agriculture inputs like tractors, power tillers, fertilizer and seeds. The 

government provides free agricultural education to people who are practicing 

agriculture (URT 2010), by employing Agricultural Extension Officers (AEOs) in 

order to support local farmers in rural areas (URT, 2007b). 

Most of the people in Tanzania are living in rural areas and depend on rain fed - 

agriculture as their main source of income (URT, 1997a). In the medium term and 

long-term horizon, agriculture will continue play a central role in Tanzania‟s 
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economy (URT, 1997b). The role of agriculture on eradicating poverty has also been 

recognized in various development strategies and policies in Tanzania. These 

include NSGRP, Kilimo Kwanza strategy, Tanzania Vision 2025, Five Years 

Development Plan and current Big Results Now (BRN). 

Hombolo is in semi-arid region in central of Tanzania. It is an agricultural region 

where several types of food and cash crops produced. Grape is the main cash crop 

while maize is the most important food crop in Hombolo. The threats of climate 

change have also been evidenced in the region. Prolonged drought and 

intensification of crop pathogens have been experienced in recent years and 

mentioned as the most persisting threats in crop production (Mongi et al, 2010). Also 

poor rainfall distribution has amplified the problem of moisture stress on crops 

(Paavola, 2003; Tillya and Mhita, 2006). As a result of climate change, agriculture 

sector in semi-arid is declining. Food shortage is now the regular problem in semi-

arid (Mongi et al 2010) thus, Hombolo reported to receive food from the government 

stocks in consecutive years. Again income poverty is increasing among the 

agriculture dependant people (Mwandosya, 2006). Therefore to raise the share of 

agriculture in the region and improving individual income and food security 

critically depends on the effectiveness of the strategies deployed. This study explores 

adaptation strategies employed in crop production particularly maize and grape at 

Hombolo ward. 

1.2 Research problem 

The historical data shows that African continent has already undergone climate 

change. United Nations‟ panel of climate experts, mention Africa is highly 

vulnerable continent to the impacts of climate change because of factors such as 
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widespread poverty, recurrent droughts, inequitable land distribution, and over-

dependence on rain-fed agriculture (IPCC, 2001). In Tanzania for example, in 2005 

the agricultural sector grew by only 5.2% compared to 5.8% growth in 2004 and the 

GDP was targeted to grow by 6.9% but it grew by 6.8% (Mbilinyi et al, (2009). This 

was attributed to severe drought that affected most parts of the country, triggering 

food shortage and power crisis (NAPA, 2005). 

In semi-arid areas of Tanzania rainfall has generally been declining over 35 seasons 

since 1975 to 2010, and both minimum and maximum temperature trends have 

increased (Mongi et al, 2010). Poor rainfall distribution coupled with drought 

periods, particularly inter-seasonal dry spells have amplified the problem of moisture 

stress (Paavola, 2003; Tillya and Mhita, 2006) and put at risk between 20% and 30% 

of human population living in semi-arid areas (DFID, 2001).  

Recently, farmers in Dodoma region have reported an 80% fall in expected yields 

due to late and poor rains (Mbilinyi et al, (2009). The data demonstrate that rainfall 

in Dodoma is unpredictable both in terms of onset and cessation. The mean annual 

rainfall during the years 1981-2010 displayed a decreasing trend with the years 

1981-1989 recording the highest mean annual rainfall as opposed to the succeeding 

two periods: 1990-1999 and 2000-2010 (Kassile, 2013). Overall, the mean annual 

rainfall has declined by about 4% between the periods 1981-1989 and 2000-2010 

(ibid). 

Hombolo in particular, produces both food crops (maize, sorghum, millet) and 

commercial crop (grapes and sunflower).However, maize and grapes are the major 

food and cash crops respectively that grow in the area. From 2005 to 2012Hombolo 
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experienced extreme droughts (Kizito, 2013) and TMA report (2014) revealed that, 

Dodoma had reserved below average rainfall in the year of 1998, 2003, 2005, 2010 

and 2013 (Appendix 3). Such situation has serious impact on food security, people‟s 

livelihood and income among farming families. For instance, from 2003 to 2010 and 

2013, Hombolo farmers experienced poor yields as drought destroyed their harvests, 

thus, Hombolo reported severe food shortage in the same seasons (Kizito, 2013). In 

addition there has been a frequent food shortage reported in part or the whole 

Dodoma region. In 2002/2003 for example, Dodoma was one of the regions that 

reported food shortages (USAID, 2006). While food shortage may be contributed by 

other factors such as prices, seasonal outbreak of diseases etc, climate change 

seemed to be the strongest influence; since more than three quarters of people in 

Dodoma Region rely on climate sensitive rain-fed agriculture for their livelihood 

(FEWS 2005). 

In response to climate and change, Hombolo farmers have developed different 

farming systems finely tuned to many aspects of their environment. Adaptation 

measures include adjustments to planting dates, shifting from drought intolerant 

plants to tolerant plants and traditional weather prediction. However, while local 

coping strategies may be able to deal with shocks in the short-term, they are unlikely 

to be able to cope with more frequent and severe climate events (Orindi and Murray, 

2005) and expected future climate change. The government established irrigation 

scheme (Hombolo dam), introduce incentives to some of agricultural inputs and 

provide agriculture education on adaptation strategies (URT 2010).  

Despite of considerable efforts, the overall agricultural outputs and food security is 

declining (Mwandosya, 2006; Mongi et al 2010). Why the efforts disparate with 
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improvement in crops production? Hombolo farmers still are suffering from hunger 

and income poverty. Therefore this empirical study carried out to assess the 

effectiveness of strategies and policies that deployed to address climate issues in 

Semi-arid areas of Tanzania. Mainly the study focused on maize and grapes crops 

produced in Hombolo ward. 

1.3 Research Objective 

1.3.1 Main objective 

To assess the effectiveness of climate change adaptation strategies for crop 

production in Hombolo ward. 

1.3.2 Specific objectives 

i. To assess how climate change variability affected crops 

ii. To assess different strategies used to address the impacts of CC on crops 

production  

iii. To investigate challenges to implement CCAS in production of crops 

1.4 Research Questions 

The research set to answer the following questions 

i. How has climate change affected crops production in Hombolo? 

ii. What are the common strategies applied by local community to crop 

production in adapting the effects of climate change at Hombolo? 

iii. What is the government intervention in relation to crops production on 

climate change adaptation strategies in Hombolo? 

iv. What challenges incurred by local community and government on adapting 

climate change effects to crop production at Hombolo? 
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v. What could be done by local community and government to improve crops 

productivity with respect to CCAS at Hombolo? 

1.5 Significance of the Study 

The findings of this study will contribute to knowledge which will be useful to 

policy and decision making concerning climate change adaptation strategies in 

response to climate change. Policy and decision makers will come up with efficient 

and effective policies and decisions on climate change adaptation strategies that will 

insure sustainable development among the society that depends on agriculture as the 

main source of income.  

The study also will be helpful for educational purposes and provide areas for further 

research. The suggestions that will be made based on empirical findings will serve as 

a guide to the evaluation of future strategies to be adapted by other local farmers. 
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CHAPTER TWO 

LITERATURE REVIEW 

2.0 Introduction 

Literature review is the systematic identification, location and analysis of documents 

which contain information related to the research problem being investigated 

(Mugenda & Mugenda, 1999). It has also been defined as a systematic, explicit, and 

reproducible method for identifying, evaluating, and interpreting the existing body of 

recorded work produced by researchers, scholars and practitioners (Fink, 1998). It is 

the analysis of text books or manuscripts (Kombo & Tromp, 2006). So, this section 

deals with the review of literatures. In other words, it is concerned with identifying, 

reading, evaluating, describing, summarizing, discussing, citing and synthesizing 

various documents with information related to the climate change and climate 

change adaptation strategies in relation to crops/agriculture. 

This chapter underpins four important areas: firstly, the concept of Climate Change 

Adaptation Strategies (CCAS) and Semi-arid; Secondly, Empirical Literature 

Review; Thirdly, Conceptual Framework and the Knowledge Gap; and Fourthly, 

Policy Review.  

2.1 Climate Change Adaptation Strategies (CCAS) and related concepts 

The concept of CCAS emanates from four components: Climate; Climate Change; 

Adaptation; and Adaptation Strategies. To understand CCAS, the concepts of 

Climate, climate change, adaptation and adaptation strategies will be defined clearly. 

Related concepts such as climate variability, semi-arid and poverty alleviation also 

will be examined. 
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2.1.1 Climate 

Climate refers to the average weather in terms of the mean and its variability over a 

certain time-span and a certain area (Baede et al, 2009). Classical climatology 

provides a classification and description of the various climate regimes found on 

Earth. Climate varies from place to place, depending on latitude, distance to the sea, 

vegetation, presence or absence of mountains or other geographical factors. Climate 

varies also in time; from season to season, year to year, decade to decade or on much 

longer time-scales, such as the Ice Ages (ibid). Statistically significant variations of 

the mean state of the climate or of its variability, typically persisting for decades or 

longer, are referred to as climate change. 

2.1.2 Climate Change 

Climate change defined as a systematic change in the key dimensions of climate 

including average temperature, wind and rainfall patterns over a longer period of 

time (Johnstone et al, 2002). According to UNFCCC, (2007) Climate change refers 

to a change of climate that is attributed directly or indirectly to human activity that 

alters the composition of the global atmosphere and that is in addition to natural 

climate variability observed over comparable time periods. These changes are 

evidenced through CC characteristics. UNFCCC, (2007) mentioned the main 

characteristics of climate change as increases in average global temperature (global 

warming); changes in cloud cover and precipitation particularly over land; melting 

of ice caps and glaciers and reduced snow cover; and increases in ocean 

temperatures and ocean acidity – due to seawater absorbing heat and carbon dioxide 

from the atmosphere. 
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2.1.3 Adaptation 

UNFCCC, (2007) define adaptation as a process through which societies make 

themselves better able to cope with an uncertain future. Adaptation into climate 

change concerns is not a completely new idea. However in the context of climate 

change, depending on the level of technology, economic situation and knowledge, 

each society has its own strategies of adapting with the particular uncertainty 

(UNFCCC, 2007). It is now widely accepted by scientists and the Intergovernmental 

Panel on Climate Change (IPCC) that, despite any future reductions in greenhouse 

gas emissions, climate change is already underway (IUCN et al, 2003). Other 

strategies must be deployed to cope with CC. 

2.1.4 Climate Change Adaptation Strategies 

According to (Klein et al. 2003), Adaptation strategies are those methods that enable 

the individual or the community to cope with or adjust to the impacts of the climate 

in the local areas. UNFCCC, (2007) provides an appreciated and comprehensive 

definition whereas, CCAS entails taking the right measures to reduce the negative 

effects of climate change (or exploit the positive ones) by making the appropriate 

adjustments and changes.  

The trend of climate change is increasing day after day (IUCN et al, 2003). The 

speed at which change is happening due to global temperature rise, thus, 

vulnerability of developing countries to climate change is very high and their 

capacity to adapt is very low (UNFCCC, 2007). Future vulnerability depends not 

only on climate change but also on the type of development path that is pursued. 

Thus, adaptation should be implemented in the context of national and global 

sustainable development efforts (ibid). 
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2.1.5 Related Concepts 

2.1.5.1 Semi Arid 

The Department for International Development (DFID) defines semi-arid regions as 

areas where annual rainfall regime is between 500 and 800 mm (DFID, 2001). 

Basing on this definition, DFID suggested that, total semiarid area in Tanzania could 

be between 33 and 67%. The major semi-arid areas in Tanzania are found in the 

central (Dodoma and Singida region) and mid-western part including Tabora region. 

Rainfall statistics for Dodoma region indicates that the Central part receives less than 

600 mm annually (URT, 1998). 

2.1.5.2 Poverty 

The concept of poverty has no comprehensive definition, since it depends on who 

asks the question, how it understood and who responds to the question (UNDP, 

2006). Poverty has been conceptualised in many different ways, and is associated 

with a diverse terminology - income or consumption poverty, human under-

development, social exclusion, ill-being, lack of capability and functioning, 

vulnerability, unsustainable livelihoods, lack of basic needs, relative deprivation. 

The different concepts of poverty derive from its multiple dimensions and diverse 

contexts (Mike, 2003). 

There are a number of issues involved in defining and measuring poverty therefore, 

World Bank (2001) provides much more summarized and comprehensive definition 

of poverty as a pronounced deprivation of well-being related to lack of material 

income or consumption, low levels of education and health, vulnerability and 

exposure to risk, no opportunity to be heard and powerlessness. Poverty alleviation 

can be defined as successfully lessening deprivation of well-being (FAO, 



12 
 

2003).Well-being is measured in all aspects of life, such as material aspects; and/or 

social, cultural; and political aspects (WB, 2001). 

2.1.5.3 Vulnerability 

Kelly and Adger (2000) define vulnerability in terms of the capacity of individuals 

and social groups to respond to, recover from or adapt to, any external stress placed 

on their livelihoods and wellbeing. This was mainly a socio-economic perspective 

basing on resource availability and ownership. McCarthy et al. (2001) described 

vulnerability to climate change as a function of the character, magnitude and rate of 

climate variation to which a system is exposed, its sensitivity and its adaptive 

capacity. Adger (2006) defined vulnerability as the exposure of individuals or 

collective groups to livelihood stress as a result of the impacts of such environmental 

change.  

2.2 Empirical literature review 

2.2.1 Causes of Climate Change 

Climate change and variability is probably the most debated phenomenon of our 

time. Debates indicate a broad consensus among the public that climate change has 

happened. However, disagreement exists on the two major causes of climate change: 

Anthropogenic and Natural factors.  

Proponents of the anthropogenic factors, believe that increasing human activities 

such as uses of fossil fuels, unsustainable agriculture, deforestation and forest fires 

have added millions of tones of greenhouse gases such as carbon dioxide, methane, 

and nitrous oxide, that are responsible for the global warming (Mwandosya, 2006; 

IPCC, 2007; UNFCCC, 2008). Opponents i.e. natural factors, believe that the global 

warming has nothing to do with human activities; rather it is a result of natural 
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changes that have occurred on earth over a long period (Kaser et al., 2004; 

Schmundt, 2006). On these debates, Mooney (2005) showed that analysis of more 

than 900 recent scientific articles listed with the keywords ''global climate change,'' 

has failed to find a single study that explicitly disagreed that humans are contributing 

to climate change. In this context, Hoggan and Littlemore (2009) warn that despite 

existing scientific evidence on global warming, some media have been misused to 

spread propaganda generated by self-interest groups for the purpose of creating 

confusion about climate change. 

2.2.2 Evidence of Climate Change in Tanzania 

Evidence of climate change and variability has been presented both from empirical 

data and perception of various sectoral stakeholders. According to IPCC report 

(2007), the whole country has experienced an increase in temperature of between 0.2 

and 1°C from 1974 to 2005. Likewise the seasonal variation of rainfall has being 

reported in different parts of Tanzania (Mongi et al 2010).Some important evidence 

of climate change often mentioned for Tanzania includes; 

Rise of sea level. During the 20
th 

century, sea level rose by 10-20 cm due to melting 

glacier ice and expansion of warmer seawater (Mwandosya et al., 1998). In 

Tanzania, this has caused coastal erosion and is a threat to islands such as Unguja, 

Pemba and Mafia. Maziwe and Fungu la Nyani islands in the coast of Tanzania have 

disappeared (WWF, 2006; Mwandosya, 2006). Ras Nungwi at the Northern tip of 

Unguja Island in Zanzibar has lost almost 100 metres of beach and coconut palm 

plantation to the ocean due to rising sea level (URT, 2012). The loss of prime beach 

to erosion and sea level rise would cripple the islands‟ economies since the value of 

beaches for tourism will be reduced (ibid). 
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Heavier rainfall has causing flooding in many regions as warmer temperatures speed 

up the water cycle (URT, 2007a). In the last fifteen years, floods have caused more 

damage to crops, soil (erosion), and disruption of settlements, commerce, transport 

and pressures on urban and rural infrastructures than in the previous 30 years. 

Increased floods lead to food shortages and spread of water borne diseases. The most 

recent flooding affected Kilosa District and Mwanza Region. Same District was 

affected by landslides due to heavy rains. All these occurred in the 2009/2010 rain 

season (URT, 2012). These events cause damage to crops, property such as houses, 

infrastructure, loss of life to humans and livestock, uproot trees and damage coral 

reefs (ibid).  

Frequency of droughts has increased (Mwandosya, 2006). The droughts have 

resulted into serious water shortages and attendant power outages, land degradation, 

lower crop yield/crop damage and failure and increased livestock deaths (URT, 

2007a). Droughts have also contributed to acute drop in water levels in lakes 

Victoria, Tanganyika and Rukwa hence adversely affecting water cycles and 

fisheries (URT, 2012).  

The ice cap of Mount Kilimanjaro may be gone in less than 20 years because of 

global warming. About a third of Kilimanjaro ice field has disappeared in just 12 

years and 82% of it has vanished since it was first mapped in 1912 (IPCC, 2007; 

URT, 2007a). The disappearance of the ice on Mount Kilimanjaro will lead to 

shortage of fresh water for irrigation and household use and adversely affect 

fisheries and energy generation at Nyumba ya Mungu dam, Hale and Lower Pangani 

(URT, 2012).  
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A warmer climate has expanded the range of carriers of malaria to high land areas 

like Lushoto, Amani, Rungwe, Njombe and Muleba, Kilimanjaro and Arusha (URT, 

2007a). As more areas receive more rains, it will in turn attract more malaria 

mosquitoes across the country (URT, 2012). Lastly, changing rainfall patterns 

(Mwandosya, 2006). In the past, the rains lasted from November through to April, 

but in recent years, they have started later and finished sooner (URT, 2012) 

2.2.3 Evidence of climate change in Dodoma 

The average rainfall in Dodoma region ranges from 500 – 800mm (Mongi et al, 

2010). Data recorded from Dodoma Airport Meteorological Station (DAMS) from 

year 1998 – 2013 indicates that years with less than 500mm rainfall (dry years) were 

observed to be1998, 2003, 2005, 2010, 2012, 2013. This indicates that, the trend of 

annual rainfall is decreasing (appendix 3) and the number of dry years for the last 15 

years (1998 – 2013 year) has increased to six over three dry years for other 15 years 

from 1982 – 1997(Bernard et al, 2014).  In the year 2012/13 drought was acute in 

almost all Dodoma region resulted to serious food shortage in many areas of the 

region. Data from DAMS shows that the trend of temperature has been increasing 

for the last 15 years (Appendix 3). In 2003 and 2010, were the years with the highest 

average annual temperatures 29.7
0
c and 29.6

0
c respectively (TMA, 2014). 

2.2.4 Future Climate Change Scenarios 

The IPCC report forecasted increasing warming in most parts of Tanzania (IPCC, 

2007). According to this report, the whole country has experienced an increase in 

temperature of between 0.2 and 1°C from 1974 to 2005. The report projects further 

increase in temperature of between 3 and 4°C by 2080 under no action scenario. The 

International Institute for Environment and Development (IIED) in the same 
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scenario forecasts a rise in temperature of between 2 and 4°C.According to IIED 

(2009), areas receiving unimodal rainfall will experience reduced rainfall ranging 

from 5 to 15 % by the year 2100. This change in rainfall would make the central 

regions of the country unsustainable for agricultural production (URT, 2003; Mongi 

et al, 2010). Projected temperature and rainfall changes could decrease the average 

annual maize yield by 33% over the whole country (URT 2003).  

2.2.5 Major impacts of Climate Change on Agriculture 

Major impacts of climate change and variability on agriculture in Tanzania has been 

documented. Often mentioned are recurrent droughts, floods, increasing crop pests 

and diseases and seasonal shifts (URT, 2007a). In 2006 a major drought triggered 

serious food and power crises in the country. Cost of food shortage to the economy 

during that year amounted US$ 200 million in food imports and distribution. In 

semi-arid areas of Tabora and Dodoma increasing temperature and decreasing 

rainfall is estimated to reduce maize by between 80% and 90% and therefore 

threaten the main source of food for millions of Tanzanians (Mwandosya et al., 

1998). 

Quantifying these impacts, IIED (2009) argued that climate change will trigger a 0.6 

to 1% decline in GDP by 2030; and by 2085, the decline in GDP will range from 5 

to 68% depending on the severity of climate impacts. There had been frequent food 

shortages reported in parts or the whole of the region. In 2002/2003 Dodoma was 

one of the regions that reported food shortages (USAID, 2006). While food shortage 

may be contributed by other factors such as prices, seasonal outbreak of diseases etc, 

climate change seemed to be the strongest influence. 
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2.2.6 The link between Climate Change, Poverty and crop production in Semi 

Arid 

Poverty and climate change are concepts that influencing each other. It is like water 

cycle. Climate change influences poverty and poverty influences climate change 

(IPCC, 2001). CARE International report (2006) analyse that, poor people are 

particularly vulnerable to climate change for two reasons. Poverty is often linked to a 

higher reliance on natural resources (CARE, 2006; IPCC, 1995; IPCC, 2001). This 

makes poor people more sensitive to changes affecting the environment and can lead 

to degradation of natural resources thus creating a vicious circle of increasing 

vulnerability to climate change (CARE, 2006; Tschakert, 2006). Poverty constrains 

people‟s adaptive options/capacity. The ability to adapt and cope with climate 

change depends on economic resources, infrastructure, technology, and social safety 

nets (IPCC 1995; IPCC, 2001). Poor people often do not have the resources for these 

and thus are ill-prepared in terms of early warning and disaster response systems, 

and victim relief and recovery assistance (GEF, 2001). 

2.2.7 Climate Change Adaptation Measures in Semi Arid Areas 

In sub-Saharan Africa, 93 percent of cultivated land is rain fed (FAO, 2003) thus 

playing a crucial role in food security and water availability (Wani et al., 2009). 

Tanzania has 43 million hectares of arable land, of which only about 10 million 

hectares, or 23 percent, is currently being farmed, leaving more than 30 million 

hectares available to produce food and income for the people of Tanzania (FAO, 

2003). However there has been an increase in cultivated land due to population 

increase and investment in agriculture sector. FAO (2008b) argues that land for rain-

fed agriculture varies depending on the amount and distribution of rainfall in the 
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area. In semi-arid Tanzania, like other similar regions of sub-Saharan Africa, 

inadequate soil moisture and low soil fertility have been top challenges facing rain-

fed agriculture (Gowing et al., 2003; and Barron et al., 2003). 

In the view of the fact that climate change has occurred Mongi et al, 2010; 

UNFCCC; Paavola, 2006 and Majule, 2008 emphasis on adaptation. There are many 

options and opportunities to adapt. These ranges from technological options such as 

increased sea defenses or flood-proof houses on stilts, to behaviour change at the 

individual nets (UNFCCC, 2007). Other strategies include early warning systems for 

extreme events, better water management, improve risk management, various 

insurance options and biodiversity conservation (ibid).Mongi et al, (2010) 

acknowledged application of pesticides, the use of fertilizers to increase 

productivity, harvesting of rainwater and introduction of drought tolerant crops. 

Another adaptation measures reported is diversification to non-farm activities such 

as brick and charcoal-making, casual labour and carpentry (Paavola, 2006 and 

Majule, 2008). 

2.2.8 Characteristics of Main Crops Grown in Hombolo 

2.2.8.1 Grapes Production and Requirements 

In most countries grapes grown frequently is just one vine species, Vitis vinifera. In 

some Central and Eastern European (CEE) countries, Vitis rupestris, Vitis 

berlandieri and Vitis amurensis species can be found. These species produce poor-

quality grapes but can be used for producing rootstocks. Hybrids (for example, 

crossing Riparia and Rupestris) are forbidden for use in wine production in most 

countries. According to FAO, (2003) the production of wine grapes, in terms of 

quantity and quality, is highly influenced by three key factors: 
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Climate 

Grape growing is limited by certain climatic conditions: A reasonably long growing 

season (150–180 days) with relatively low humidity (less than 800 mm per year) but 

sufficient soil moisture is necessary. Also the temperatures are crucial for reaching 

good development of the vine and ripening of the fruits. When temperatures are 

below 10 °C, vines are dormant. The optimum temperature is between 25 and 30 °C. 

Variations in the microclimate, location and topography of individual vineyards 

contribute to the diversity of wines and their respective quality. 

Soils 

Grapes can be produced on a number of soils-fertility is not as important as soil 

structure: Sandy or gravelly clay loams are most desirable; differing soil attributes 

are reflected in wine diversity. Alkaline soils must be avoided. Good drainage is 

very important. In most countries, vines are grafted on rootstocks that are carefully 

selected depending on the characteristics of the soil (and on resistance to phylloxera) 

in order to control development of the vine. 

Viticulture practices 

Parameters for growing grapes (depending also on whether they are used for making 

wine, raisins or as table grapes) include: spacing of vines in uniform rows for easy 

cultivation; propagation through cuttings, buds or grafts (propagation from seeds is 

only done for producing new varieties); planting, usually of one-year-old vines of 

desired fruiting variety and with sufficient vine support for satisfactory vine growth; 

pruning and thinning, the removal of vegetative parts to establish and maintain the 

vines in a form that will reduce labour, facilitate cultivation, help control insects and 
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diseases, expedite harvesting and improve quality; and cultivation and irrigation, 

depending on climate topography and soils. 

2.2.8.2 Maize Production and Requirements 

Maize is the most important crop in the world after wheat and rice. It grown in more 

diverse regions than any other crop; vast genetic differences occur among the kinds 

of maize grown in these disparate areas. It is cultivated from northern Europe and 

Russia to South Africa, eastward through Asia the Himalayas, China, Southeast Asia 

and Pacific Islands, westward from Puerto Montt in Chile to New Brunswick in 

Canada. Maize has multiple uses. In most developing countries like Tanzania maize 

is grown as a food crop (grain maize); while in other countries (USA and Brazil it is 

important for animal feed or a basic compound for ethanol production (Jéan du 

Plessis 2003). 

General Requirements 

According to Jéan du Plessis (2003) analyses general requirements of maize as 

follows: 

Temperature 

Maize is a warm weather crop and is not grown in areas where the mean daily 

temperature is less than 19 ºC or where the mean of the summer months is less than 

23 ºC. Although the minimum temperature for germination is 10 ºC, germination 

will be faster and less variable at soil temperatures of 16 to 18 ºC. At 20 ºC, maize 

should emerge within five to six days. The critical temperature detrimentally 

affecting yield is approximately 32 ºC. Frost can damage maize at all growth stages. 
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Water 

Approximately 10 to 16 kg of grain are produced for every millimetre of water used. 

A yield of 3152 kg/ha requires between 350 and 450 mm of rain per annum. At 

maturity, each plant will have used 250 l of water in the absence of moisture stress. 

Soil Requirements 

The most suitable soil for maize is one with a good effective depth, favorable 

morphological properties, good internal drainage, an optimal moisture regime, 

sufficient and balanced quantities of plant nutrients and chemical properties that are 

favorable specifically for maize production. Although large-scale maize production 

takes place on soils with a clay content of less than 10 % (sandy soils) or in excess of 

30 % (clay and clay-loam soils), the texture classes between 10 and 30 % have air 

and moisture regimes that are optimal for healthy maize production. 

2.3 Conceptual Framework 

In this empirical study a conceptual framework is employed to provide and 

demonstrates scientific understanding of the CC and its adaptation strategies in crop 

production. It identifies the impacts of CC on crop production and it recognizes the 

role of community and government intervention on CCAS so as to increase 

productivity (Figure 1.1). The framework provides a broad causal analysis of 

variables, where it identifies CC as the main problem which hold back crop yields. It 

has recognized the role of CC adaptation as the panacea of increasing crop 

production. 

The framework demonstrates the impacts of climate change particularly in 

agriculture. Often mentioned are recurrent droughts, floods, increasing crop pests 
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and diseases and seasonal shifts (URT, 2007b). It recognizes CC adaptation 

strategies in agriculture sector as a result of its impacts to human and environment in 

general, however each geographical area have its own ways of adaptation (Baede et 

al, 2009). NAPA report mentioned 26 basis strategies; including the development 

and promotion of draught tolerant crops; the exploitation of renewable resources; 

small and large rainwater harvesting; restoration of degraded land; develop and 

practice soil conservation; and community based management of resources. 

Likewise the framework recognizes clear policies with proper implementation 

facilitate the effective adaptive measures thus, improve quality and quantity of crop 

produced. Again it finalize with community intervention in climate change in the 

fact that each region has its own way of adaptation depending on resource and 

capital. At last this conceptual framework will guide the type of data collection tools 

and data to be collected. 
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Conceptual Framework 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. 1: Conceptual framework 

Source: Author‟s construct  (2014) 
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2.4 Policy Issues on Climate Change 

2.4.1 Agriculture Policy 

Agriculture is the most crucial sector in Tanzanian economy in which the 

contribution of agriculture is decisive in the country‟s growth domestic product 

(GDP), export earnings and employment in which the sector accounts for 60 percent 

and 84 percent respectively (URT, 1997a). However, the sector is highly vulnerable 

to climate changes since it is primarily rain-fed and carried out on small scale with 

irrigation agriculture account for less than 3% of all agriculture activities in the 

country (Daniel, 2009). Furthermore, despite of the recognition of the importance of 

environmental management through other sectoral policies and the environmental 

management act, the policy did not have the specific focus on climate change. The 

ministry did not have a specific focus on climate change until June 2009 but 

according to Daniel (2009), had past actions related to climate change particularly on 

the adaptation side encouraging the growing of drought tolerant crops. 

Tanzania Agriculture policy supports the development of smallholder irrigation 

schemes in areas of high potential and sufficient demand for irrigation facilities and 

encourages the private sectors to provide necessary services in respect to pre- 

investment studies, scheme design, construction and management of large scale 

scheme using their own resources (URT, 1997a). 

Of 43 million hectares suitable for agricultural production in Tanzania only, 6.3 

million hectares are under cultivation and out of the cultivated land only 150,000 

hectares are under irrigation despite, the irrigation potential estimated at a minimum 

of 1 million hectares (URT 1997a). Thus in Tanzania a large number of farmers 

depend on rain- fed agriculture. Irrigation management and floods control is 
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regarded as one of the effective approaches to insure stable and higher food 

production, improve food security and alleviation of poverty in rural areas, with or 

without climate change (DFID, 2011). However, there are number of constrains 

facing irrigation and flood control development including the absence of well-

articulated policy and strategy framework on irrigation and flood control 

development (DFID, 2011). 

2.4.2 Environmental Policy 

The National Environmental Action Plan (NEAP) of 1994 led to formulation of 

national Environmental Policy (NEP) in 1997 (URT, 2007b). NEP 1997 identifies 

environmental components as air, land and water; plant and animal life including 

human life; the social, economic, recreational, cultural and aesthetic conditions and 

factors that influence the lives of human beings and their communities; buildings, 

structures, machines or other devices made by man; any solids, liquids, gases, odour, 

heat, sound, vibration or radiation resulting directly or indirectly from the activities 

of man; and any part or combination of the foregoing and the inter-relationships 

between two or more of them.  

NEP recognizes the effects of climate change to the environment. Under paragraph 

84 NEP recognizes the role of international organization on climate change. It state 

that „the earth's atmosphere is not confined within national boundaries. The 

protection of the atmosphere must therefore be a global effort. International efforts at 

the protection of the atmosphere have so far consisted of the Vienna Convention on 

the Protection of the Ozone Layer and its Montreal Protocol and the United Nations 

Framework Convention on Climate Change which largely addresses the emissions of 

greenhouse gases in the atmosphere which have an impact on climate change. 
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Global, regional and national efforts should be made towards ratification and 

implementation of these Conventions.‟ Likewise paragraph 85 NEP stresses on the 

need to undertake climate studies in order to come up with mitigation options, and 

clear adaptation measures depending on climatic condition, nature of land and 

capacity of its people. 

2.4.3 Forest Policy 

One the main objective of the NFP is to ensure ecosystems stability through 

conservation of forest biodiversity, water catchment, and soil fertility (URT, 1998). 

The policy states little on climate change, though NFP stresses on the conservation 

of forest. Again NFP gives no direct reference to climate change despite the 

vulnerability of Tanzanian forests to changed climatic conditions. 

The policy states that new forest reserves conservation will be established in areas of 

high biodiversity value and that biodiversity conservation and management will be 

included in the management plans for all protected forests (URT, 1998). It has been 

estimated that Tanzania lost an average of 412,000 hectares of forests per annum in 

the 1990‟s and early 2000‟s; this amount to a destruction of  14.9% of it cover in the 

period of 1990 to 2005 alone because of land uses and climate change (Yanda, 

2010). 

2.4.4 National Water Policy 

The main objective of the water policy is to develop a comprehensive framework for 

sustainable development and management of the National Water resources, in which 

an effective legal and institutional framework for its implementation will be put into 

place (URT, 2002a), though NWP does not have direct recognition to the effects of 

climate change to water resources. No any paragraph or a single sentence about 
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climate change. Rather the policy appreciate that water is basic natural resources for 

social economic development while, fresh water is finite and vulnerable resource to 

climate change. It is essential to sustain life, development and the environment.  It is 

fundamental for various social and economic development activities such as 

industrial production, irrigated agriculture, livestock keeping, mineral processing, 

hydropower production, navigation, recreational and tourism.  

However, the policy stated the principles and procedures for managing the quality 

and conservation of water resources, as well as improves and protects the ecological 

systems and wetlands. Water resources comprises of rivers, reservoirs, lakes, 

wetlands, springs and ground water resources (URT, 2002a). These resources are 

used for various social and economic activities. Despite its importance, the policy 

has nothing to do with climate change.  
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CHAPTER THREE 

RESEARCH METHODOLOGY 

3.0 Introduction 

A researcher needs a plan of the study in order to be successful and effective by 

preparing appropriate techniques and means that can be useful in conducting a study. 

This section describes and explains the research design and methods, the coverage of 

the study, targeted sample, sampling procedures as well as techniques of data 

collection and analysis. Lastly, the chapter explains about reliability and validity of 

the study 

3.1 Coverage 

The term coverage here is used to mean “the extent to which the study intends to 

cover” (Kammeyer, 1990). The study covered one specific area that is Hombolo 

agricultural ward with four villages namely Mkoyo, Zepisa, Hombolo Makulu and 

Hombolo Bwawani. Hombolo is located Latitude, 5° 52' 55" S; and Longitude, 35° 

59' 18" E; where there is 42 kilometers from Dodoma municipal (Map 1). According 

to 2002 censer, the population of the Hombolo is about 20,313 with 4 villages (URT, 

2011). 

Two villages namely Hombolo Bwawani and Zepisaare located in southern part of 

Hombolo ward and bordered with the dam, while Hombolo Makulu and Mkoyo 

village are both located in northern part (Map 2). There are villages with significant 

urban characteristics and it is verified by a number of economic activities, settlement 

development activities and population size among villages. Mixed-economic 

activities were mainly prevalent in two villages namely Hombolo Brawny and 

Hombolo Makalu while Sepias and Mkoyo practice mainly agriculture. For example 
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in Hombolo Bwawani and Hombolo Makulu petty businesses and agriculture were 

both practiced. Hombolo Bwawani and Hombolo Makulu were the most populated 

villages in the ward while Mkoyo is the least populated village. 

3.2 Study area selection and criteria 

The study was conducted in Hombolo ward in the district of Dodoma municipality. 

The area is relevant in this study because, for the last 15 years (1998 – 2013). 

Hombolo experienced extreme droughts (Kizito, 2013) and TMA report (2014) 

revealed that, Dodoma had received below average rainfall in the year of 1998, 

2003, 2005, 2010 and 2013 (Appendix 3). Likewise Hombolo reported severe food 

shortage in the same seasons (Kizito, 2013). As a result Hombolo farmers incurred 

poor yields as drought spoiled their harvests. 
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Map 1: Dodoma Capital City District with the Study Area (Hombolo Ward) 

 

Source: Adapted from the Map of Dodoma Municipal Council of 1985 
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Map 2: Dodoma Capital City District Showing Villages and Streets 

 

Source: Dodoma National Capital Master Plan of 1976 

3.3 The population targeted 

The target population means the population to which a researcher wants to generalize 

the results of the study (Mugenda & Mugenda, 1999). The study concerned with the 

farmers living in Hombolo ward. The targeted population included was farmers from 

different location, elders, local government officials and agricultural experts. 

Hombolo community was taken as sample to semi-arid villages 
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since, is the community which practices most of adaptive measures to climate 

change such as irrigation. 

3.4 Research design 

Jonathan (2010) state that, design of the study is a blueprint that enable a researcher 

to come up with solutions to the problem under study and guide him/her in various 

stages of the research. Generally, a design of the study is a program that guides the 

researcher in the process of data collection analysis and interpretation of the 

findings. This study was conducted by the use of combination of both, quantitave 

and qualitative research designs. The purpose of using quantitative and qualitative 

was to identify the quantity and quality of the main crops (grape and maize) 

produced in Hombolo due to application of climate change adaptation strategies. 

A cross-section survey research design was used in this study. The purpose of using 

survey design was to assess climate change adaptation strategies in crops production 

in semi-arid. Survey is only concerned with condition or relations that exist, opinions 

that are held, process that are going on, effects that are evident or trend that are 

developing (Kothari 2004). It is primarily concern with the present, but sometime do 

consider past events and influences as they relate to current conditions. Thus 

according to Kothari (2004) survey variables that exist or have already occurred are 

selected and observed. Likewise a cross section design was used since is the design 

which allowed the researcher to cover a wide population at one specific time (ibid).  
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3.5 Sampling Design 

3.5.1 The study population 

The study population represents the list of individuals to which a sample for study 

was drawn and has the property of identifying every single element and includes any 

in the sample with appropriate contact information (Kombo and Tromp, 2006). 

Under this study sampling frame constitutes the population of Hombolo ward 

namely 20,313 people. These were picked on the assumption that they were having 

sufficient knowledge on climate change adaptation strategies in crop (maize and 

grapes) production.  

3.5.2 Sampling Procedures 

Kothari (2004) argues that, sampling is the selection of some part of an aggregate or 

totality on the basis of which a judgment or inference about the aggregate or totality 

is made. In other words, it is the process of obtaining information about the entire 

population by examining only a part of it. It is also defined as a process of taking a 

sample, like a number of people or things taken from a large group and used in tests 

to provide information about the group (Hornby, 2000). Sampling is the best 

technique to choose respondents for the study. The sample under this study was 

obtained by the use of combination of probability (simple random) and non-

probability (purposive) sampling design.  

3.5.2.1 Simple random sampling 

Probability sample in this study was based on the concept of simple random 

sampling. In simple random sampling, each unit in the population has same chance 

of being in the sample; that chance is greater than zero and can be calculated. It 

permits a precise estimate of population parameters (Kothari, 2004). Simple random 
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sampling are preferred if accurate inferences are to be made of population 

characteristics on the basis of sample statistics. The population which was affected 

by simple random sampling probability was local community, so as to avoid 

biasness.   

3.5.2.2 Purposive sampling 

Purposive sampling under non-probability sampling was used in this study. 

Purposive sampling is the sampling procedure, which does not afford any basis for 

estimating the probability that each item in the population has of being included in 

the sample (Kothari, 2004).  It is generally used in exploratory studies.   If it is not 

important to obtain accurate estimates of population characteristics, then it is 

desirable to adopt this sampling design.  It is easier, quicker and cheaper to carry out 

than probability designs (ibid).  

Purposive sampling depends on the researcher's judgment that the unit somehow 

represents the population is the main criterion in the judgment or expert choice 

sampling (Kothari, 2004). Purposively, respondents from different location, such as 

village elders, local government officials and agricultural experts were included in 

the sample.  

3.6 Sample size 

The sample of the population in this study is made up of one hundred and thirteen 

(113) respondents. Whereas, a sample includes, 100 local farmers from Hombolo 

ward, 4 village executive officers, 4 agricultural extension officer, 1 ward executive 

officer and 4 village elders. (See table 3.1) 
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Table 3. 1:Composition of the sample 

Category of Respondents Number of 

Respondents 

Percentage (%) 

Ward Executive Officer 1 0.009 

Agriculture Extension Officers 4 0.035 

Village Executive Officers 4 0.035 

Village elders 4 0.035 

Local farmers (households) 100 0.885 

 

Total 

 

113 

 

100.000 

According to Yamane (1967), sample of the study is obtained by using the formula  

n =  whereby; 

n = sample size N = Population size e = Level of Precision_____ 10% 

Therefore the confidence level __90%.     Sampling frame is Hombolo population 

20,313 people 

N = 20,313 

Hence, n =  

n =  

n =  

n = 99.51 ~ 100 

Sample size (n) for Households = 100 people. 
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The sample size (100 households) was distributed according to the size of the 

population in each village. Hombolo Brawny contributes in the sample 36 

households; Hombolo Makulu 25 households, Zepisa 21 households and Mkoyo 

contributes18 households. The reason behind is that, the four villages differ in 

population size. Hombolo Makulu and Hombolo Bwawani were very populated 

villages in Hombolo ward than Zepisa and Mkoyo.  Table 3.2 below summarizes 

sample size distribution among the villages. 

Table 3. 2: Sample size (100 Households) distribution in Hombolo ward with 

respect to population size  

Village  Population  Percent (%) Sample size (people) 

H/Bwawani 7291 35.9 36 

H/Makulu 5177 25.4 25 

Zepisa 4250 20.9 21 

Mkoyo 3595 17.8 18 

TOTAL 20313 99.0 100 

Source: Fieldwork survey, 2014 

3.7 Research tools for data collection 

Both primary and secondary data collection methods were used in data collection. In 

order to gather adequate information for this study, the researcher used three data 

collection instruments. These are; Observation Guides, Questionnaires and Interview 

Schedules. 

3.7.1 Observation Guide 

An observation guide is an instrument that is used to prescribed behaviors and 

actions of respondents by the researcher. The information is sought by the 

investigators own direct observation without asking from the respondents (Kothari, 
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2004). Direct study visit was under taken to observe climate change adaptation 

strategies in different crops production. The importance of field visit is that the 

researcher gets actual information/picture on the ground. 

3.7.2 Questionnaires 

Questionnaires are written documents in which the respondents are supposed to 

answer or provide responses to the questions. Mellenbergh, et al (2008) pointed out 

that alternative answers from which the respondent can choose. Questionnaires have 

advantages over some other types of methods e.g. telephone in that they are cheap 

and often have standardized answers that make it simple to compile data (Kothari, 

2004). This instrument allows a researcher to collect a lot of information within a 

short period of time. It was used to local farmers who are living and practicing 

agriculture activities in the site although it was specifically for those who are able to 

read and write. Both close and open ended questions were used. 

3.7.3 Interview schedules 

An interview is a conversation usually between two or more people under a certain 

guideline in order to get information from each other. An interview provides a 

method of data collection that involves presenting oral/verbal stimuli and collecting 

the oral – verbal responses (Kothari, 2004). The study used semi-structured 

interview which allows the researcher to make use of structured interview questions 

together with open ones. Likewise it is very flexible as it helps in the collection of 

in-depth information about the climate change adaptation measures and crops 

production. Key informants such as village elders, AEOs, WEO and VEO were 

interviewed. 
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3.7.4 Literature Review (secondary method) 

Literatures were accessed from books, official reports other sources of materials 

such as websites, published and unpublished works e.g. dissertations/thesis, 

government publications, articles from different journals and research papers. The 

literatures help a researcher to come up with a strong research concept and also to 

fill knowledge gaps. 

3.8 Reliability and Validity of data 

Mellenbergh, et al (2008), suggest that, reliability and validity are the two most 

important quality control objects in research design; therefore, it is important the 

researcher results are reliable and valid. 

3.8.1 Reliability 

Reliability is a matter of whether a particular technique is applied repeatedly to some 

objects would yield the same results each time (Kothari, 2004) therefore reliability 

of data was insured by use of different methods and tools during data collection 

including interviews, questionnaires, and review of secondary sources. Pre testing of 

questionnaires before actual data collection to determine their clarity and relevance 

to the objectives of the study also study also increases reliability. Reliability was also 

ensured by the appropriate sampling techniques including random sampling and 

selection of appropriate sampling techniques including random sampling and 

judgmental sampling. 

3.8.2 Validity 

Validity refers to degree to which study accurately reflect or assess the specific 

concept the researcher is attempting to measure (Mellenbergh, et al 2008).Validity is 

a measure of accuracy and whether the instruments of measurement are actually 
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measuring what they were intended to measure (Kothari, 2004). In this study, 

validity was attained in various ways. Data collection tools were able to answer all 

the specific questions posed by the researcher. Also 100% returns of filled 

questionnaires prove the validity of this study. Furthermore, the sampling techniques 

facilitate the research to be valid or not. Techniques such as random sampling and 

judgmental sampling apart from other benefits they have, but also run off the 

concept of biasness. By so doing, the study intended to measure what is intended to 

measure.  
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CHAPTER FOUR 

DATA PRESENTATION, ANALYSIS AND DISCUSSION OF RESULTS 

4.0 Introduction 

After building a necessary background of the study, specifying the objectives, 

reviewing the related literature, and describing the method and procedure of the 

study in the preceding chapters the next step is to take up data presentation, analysis 

and discussion of the results in the light of the objectives and research questions of 

the study. The collected data have been presented in frequencies and percentages. 

Tables, graphs, pictures and charts are used to elaborate such findings. The questions 

were based on the reality, causes, trend, extent and quality of the climate change 

adaptation strategies in crop production. 

Data were collected from one hundred and thirteen (112) respondents. Whereas, 100 

local farmers from four villages, 4 village executive officers, 3 agricultural extension 

officer, 1 ward executive officer and 4 village elders all participated fully. The 

researcher personally distributed, directed and collected the questionnaires from the 

four villages of Hombolo ward (see questionnaires in appendix 1). While 100 local 

farmers responded through questionnaires, the rest i.e., WEO, VEOs, AEOs and 

village elders were personally interviewed (see appendix 2).  
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Plate 4. 1: (left) Village Agricultural Extension Officer (VAEO) from Zepisa in 

discussion (interview) with Researcher (right) 

Photo: by researcher‟s assistant on 07/04/2014 

 

The response rate of local farmers, WEO, VEOs and village elders was 100% which 

enhances the validity of this research. For AEOs and village elders, only one village 

namely Mkoyo did not have Agriculture Extension Officer, rather depended on the 

officer from Hombolo Makulu village. Data obtained from the questionnaires were 

encoded in Statistical Packages for Social Sciences (SPSS) and Microsoft Office 

Excel for analysis and interpretation.  

4.1 Characteristics of the Respondents 

4.1.1 Age distribution of respondents 

Age means the period of time someone has been alive or something has existed or 

the length of time that a person or a thing has existed (Oxford Advanced Learner‟s 

Dictionary, 2000). In this research, age was considered for analysis because it has a 

great influence on someone‟s activeness, thinking capabilities, life experiences, and 
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analysis and an evaluation of matters in life. It is the matter of diversification of 

views/opinions. In the light of aged respondents, the trend and effects of climate 

change on crop production were identified. In this research respondents‟ ages ranged 

from 18 years and above. On the basis of random selection the following are the 

categories of respondents‟ ages with respect to village from which data were 

collected; 
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Table 4. 1: Age distribution of respondents per village 

  

  

VILLAGE 

TOTAL   H/Bwawani H/Makalu Zepisa Mkoyo 

AGE 

Frequency % Frequency % Frequency % Frequency % Frequency % 

18-28 9 25 1 4 6 28.6 3 16.7 19 19 

29-39 8 22.2 10 40 7 33.3 4 22.2 29 29 

40-50 8 22.2 7 28 4 19 7 38.9 26 26 

>50 11 30.6 7 28 4 19 4 22.2 26 26 

  TOTAL 36 100 25 100 21 100 18 100 100 100 

Source: Fieldwork survey, 2014 
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The table of age distribution of respondents above shows that, 19 (19%) of the 

respondents were aged between 18 and 28 years, while most of the respondents 29 

(29%) were aged between 29 and 39 years. For the last two categories 40 to 50 years 

and above 50 years respondents were 26 (26%) in each category. Data shows that 

each village has respondent(s) in each age category which increase the reliability of 

this study. 

4.1.2 Level of education of the respondents 

According to the Oxford Advanced Learner‟s Dictionary, education is the process of 

teaching or learning in a school or college, or knowledge that someone gets from 

anything. The level of education is an important factor in a person‟s life because it 

has a great influence in someone‟s thinking, reasoning, interacting with others, 

reflecting, judging, ability to make solutions or decisions with regard to the problems 

he/she encounters in his or her life and the like. 

Table 4. 2: Level of education of the respondents per village 

  

  

VILLAGE 

TOTAL   H/Bwawani H/Makulu Zepisa Mkoyo 

E
d

u
ca

ti
o

n
 L

ev
el

 Frequency % Frequency % Frequency % Frequency % Frequency % 

Informal 4 11.1 2 8 0 0 2 11.1 8 8 

Primary 25 69.4 21 84 18 85.7 16 88.9 80 80 

Secondary 5 13.9 2 8 3 14.3 0 0 10 10 

College 2 5.56 0 0 0 0 0 0 2 2 

  TOTAL 36 100 25 100 21 100 18 100 100 100 

Source: Fieldwork survey, 2014 

The table 4.2 above shows that, the level of education of majority (80%) of the 

respondents was of primary school. However, primary school which is meant here 

includes both the former system of middle school up to standard 8 and the current 
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system of primary school of standard 7 that we have in Tanzania to date. The entire 

picture shows that the level of education of the respondents was as follows: 8 (8%) 

of the respondents had not attended any school, 80 (80%) of the respondents had the 

primary school level, 10 respondents who make 10% of all the respondents had 

secondary school (ordinary level) education and 2 respondents (2%) of all 

respondents had college education. Only Hombolo Bwawani village has the 2 

respondents (5.56%) with college level of education who practiced agriculture and 

no one with neither secondary nor college education in Mkoyo village. 

4.1.3 Distribution of the respondents per economic activities 

This study considered crop production as the main economic activity in Hombolo. 

The study categorized respondent in two groups: the group of respondents who 

depended on crop production as the only economic activity; and the group of 

respondents who had combined activities i.e. crop production with other economic 

activities. Mary and Majule (2009) state that villages with urban characteristics 

(mixed economy) stand a better chance of coping with the impacts of CC & V 

because they can diversify economic activities more easily than villages dependant 

on agriculture only. The following table displays groups of economic activities of 

the respondents in Hombolo ward. 

Table 4. 3: Distribution of groups of economic activities in Hombolo ward 

E
co

n
o

m
ic

 A
ct

iv
it

y
 

  

VILLAGE 

TOTAL H/Bwawani H/Makulu Zepisa Mkoyo 

Frequency % Frequency % Frequency % Frequency % Frequency % 

Crop 

Production 
23 63.9 

17 68 
15 71.4 15 83.3 

70 70 

Mixed 13 36.1 8 32 6 28.6 3 16.7 30 30 

  TOTAL 36 100 25 100 21 100 18 100 100 100 

Source: Fieldwork survey, 2014 



46 
 

The Table4.3 shows the distribution of the respondents per economic activities in 

this study. It shows that most respondents70 (70%) performed farming and only 30 

(30%) performed a combination of farming with other economic activities. For 

example some respondents mixed crop production with livestock, employment, petty 

business, fishing, tailoring and carpentry. Data from the table shows that at the 

villages of Hombolo Bwawani and Hombolo Makulu (13; 36.1% and 8; 32% 

respectively) most respondents mixed farming with other economic activities while 

Zepisa and Mkoyo depended mostly on agriculture (6; 28% and 3; 16.7% 

respectively). Mixed-economic activities were dominant in the two villages namely 

Hombolo Bwawani and Hombolo Makulu while in the villages of Zepisa and Mkoyo 

agriculture dominated. 

The interview with AEOs and village elders showed that there are two main crops 

i.e. maize and grapes grown in Hombolo ward. Maize cultivation was carried all 

over the ward while grape farming is dominant only at Hombolo Brawny. Grapes‟ 

farming is mainly for cash income while maize is produced for food. Other crops 

such as millet and sunflower were produced by some households for domestic use. 

Some of the households practiced monoculture agriculture while other households 

produced more than one crops. The table below summarizes crops produced by 

households. 
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Table 4. 4: Population involved in different agriculture activities in Hombolo 

ward 

   

  

VILLAGE 

TOTAL   H/Bwawani H/Makulu Zepisa Mkoyo 

C
ro

p
s 

 

Frequency % Frequency % Frequency % Frequency % Frequency % 

Maize Yes 15 41.6 25 100 20 95.2 18 100 78 78 

No 21 58.4 0 0 1 4.8 0 0 22 22 

grape Yes 28 77.7 0 0 2 9.5 0 0 30 30 

No 8 32.3 25 100 19 90.5 18 100 70 70 

Sunflo

wer 

Yes 6 16.7 10 40 8 38.1 8 44.4 32 32 

No 30 83.3 15 60 13 61.9 10 55.5 68 68 

Millet Yes 3 16.7 6 24 7 33.3 8 44.4 24 24 

No 33 83.3 19 76 14 66.7 10 55.5 76 76 

Source: Fieldwork survey, 2014 

Data from the table above 4.4 shows that, maize, sunflower and Millet were 

distributed all over the village. Maize was the leading crop produced in all villages 

except Hombolo Brawny where only 41.6% of respondents were involved in maize 

production. At Hombolo Bwawani 77.7% of households were engaged in grapes 

production. In Hombolo Makulu and Zepisa all respondents (100%) and 95.2% of 

Mkoyo respondents were engaged in maize production. Sunflower and Millet were 

also grown to a lesser extent in all villages accounting for 32% and 24% 

respectively. 
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4.2Has climate changed in Hombolo? 

4.2.1 Awareness on the concepts of climate change 

Climate change is perceived differently at the study area.82% had the knowledge on 

existence of climate change while 18% were not aware about the concepts of climate 

change. Household questionnaires and key informants interviews showed that there 

is varied understanding on climate change depending on the level of education, 

livelihood activity and age. For example table 4.5 below shows that 100 percent of 

all respondents with secondary and college education were aware about the concept 

of climate change. In addition, respondents with informal education had little 

knowledge on the concepts of climate change i.e., only 36%of respondents. 
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Table 4. 5: Awareness on the concept of climate change per village 

 

 

VILLAGE  

TOTAL 

(N=100) 

 

 

H/Bwawani 

(n=36) 

H/Makulu 

(n=25) 

Zepisa 

(n=21) 

Mkoyo 

(n=18) 

E
d

u
ca

ti
o
n

 L
ev

el
 Agreed Disagreed Agreed Disagreed Agreed Disagreed Agreed Disagreed Agreed % Disagreed % 

Informal 1 3 0 2 Nil Nil 2 0 3 36 5 64 

Primary 14 11 21 0 17 1 15 1 67 84 13 16 

Secondary 5 0 2 0 3 0 Nil Nil 10 100 0 0 

College 2 0 Nil Nil Nil Nil Nil Nil 2 100 0 0 

 

TOTAL 22 14 23 2 20 1 17 1 82 82 18 18 

Source: Field data, 2014 
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Overall the questionnaires survey indicated that 82% of the farmers felt that climate 

change was common in their place and they had experienced its threats in different 

ways. Similarly in interviews with WEO, VEOs, AEO and village elders it was felt 

that Hombolo experiences climate change in the form of increase in temperature and 

the decrease in rainfall. 

Data from TMA report Dodoma station (2014) shows that the average maximum 

temperature has been increasing for the last fifteen years (1998 - 2013) while the 

average annual rainfall is decreasing (see appendix 3). The responses from 

questionnaires and the interview conducted to Agriculture Extension Officers and 

village elders revealed that extreme droughts, poor rain distribution, short term rainy 

seasons and extreme wind as the indicators of climate change in Hombolo.  

The situation has serious impact on crop production. Maize is the crop which is 

affected mostly from effects of climate change. The table below shows the 

percentage of farmers who felt the effects climate change in relation to crop 

produced. 

Table 4. 6: The percentage of farmers who felt the effects of climate change in 

relation to crop produced 

 Frequency Percent Valid Percent 

Grapes 8 8 8 

Maize 83 83 83 

Millet 9 9 9 

Total 100 100 100 

Source: Fieldwork survey, 2014 
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Maize is the crop which is affected mostly by climate change. Table 4.6 shows83% 

of all respondents felt that maize was the most affected crop in Hombolo, while 9% 

and 8% felt that millet and grapes was affected by climate change respectively.  

Data from the questionnaire survey shows the perception of farmer on the trend of 

crop yields in the past fifteen years where maize yields have been decreasing for the 

past fifteen years (1998–2013). Unlike the decrease in maize yields, grapes have 

been increasing for the past 15 years. A part from main crops grown in Hombolo 

ward i.e., maize and grapes, the study showed the increasing yield trends for millet 

and sunflower as they were becoming common to some households particularly in 

Sepias and Mkoyo (See figure 4.1) 
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Perception of farmers on yields trends for maize, grapes, sunflower and millet 

 
Figure 4. 1: a, b, c & d: Yields trends for the last fifteen (15) years for Maize, 

grapes, sunflower and millet 

Source: Fieldwork survey, 2014 

a 

c 

b 

d 
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Table 4. 7: Yields trends for the last fifteen (15) years for Maize, grapes, 

sunflower and millet 

  

  

CROP 

  Maize Grapes Sunflower Millet 

R
es

p
o
n

se
s 

Frequency % Frequency % Frequency % Frequency % 

Increase 10 10 14 14 38 38 26 26 

Decrease 77 77 2 2 14 14 19 19 

Unchanged 11 11 9 9 36 36 32 32 

Do not know 2 2 75 75 12 12 21 21 

  TOTAL 100 100 100 100 100 100 100 100 

 

Figure 4.1a shows that yield trend for maize production is decreasing as felt by 77% 

of all respondents. Grapes were grown only in Hombolo Bwawani. Only 14% felt 

that yield trend for grapes was increasing and others (9%) felt that yield trend for 

grapes was unchanged. Very few respondents (2%) felt that yield trend for grape was 

decreasing. Figure 4.1c indicates most of respondents felt that yield trend for 

sunflower is increasing and others felt that it has not changed. Similarly in figure 

4.1d the majority of respondents felt that yield trend for millet has not changed for 

the last fifteen years. Few of the respondents for sunflower and millet felt that the 

trend is decreasing (See also table 4.7).  

Table 4.7 and figure 4.1 indicate that maize yield has declined in Hombolo. Overall 

the study showed that on average size of farms is 2.82 acres in the study area. 

Interview conducted with AEOs showed that the average maize yield per acre is 1.29 

bags. This is very low maize production compared to other regions such as Mbeya, 

Iringa, and Arusha which produce an average of 18 to 30 bags per acre (Mwandosya 

et al, 1998). 
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Table 4.8 below shows that majority of respondents 76 (76%) produced less than 5 

bags per acre and 20 (20%) of respondents produced between 6 to 11 bags per acre. 

Only 4 (4%) of all respondents produced above 11 bags of maize (See table 4.8) 

Table 4. 8: Average maize yields per acre in Hombolo 

Bags Frequency Percent Valid Percent Cumulative Percent 

0-5 76 76.0 76.0 76.0 

6-11 20 20.0 20.0 96.0 

12-17 3 3.0 3.0 99.0 

18-23 1 1.0 1.0 100.0 

Total 100 100.0 100.0  

Source: Fieldwork survey, 2014 

4.2.2 Impacts of climate change on crop production in Hombolo 

92% of farmers felt that climate change has impacts on crop production in Hombolo 

(Table 4.9). However, all 8% respondents who did not feel that climate change does 

not affect crop production were from Hombolo Bwawani village because of the 

existence of irrigation activities. All farmers from the villages of Hombolo Makulu, 

Zepisa and Mkoyo felt that climate change affected crop production. The table 

below shows the perception of respondents on whether climate change affected crop 

production in Hombolo ward.  
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Table 4. 9: Have climate change affected crop production? 

R
es

p
o
n
se

  

  

VILLAGE 

TOTAL H/Bwawani H/Makulu Zepisa Mkoyo 

Frequency % Frequency % Frequency % Frequency % Frequency % 

Yes 28 78.8 25 100 21 100 18 100 92 92 

No 8 22.2 0 0 0 0 0 0 8 8 

  TOTAL 36 100 25 100 21 100 18 100 100 100 

Source: Fieldwork survey, 2014 
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Table 4.10 summarizes the impacts of climate change on maize and grapes 

production experienced by households from Hombolo ward. 

Table 4. 10: The percentage of respondents on how climate change affected 

maize and grapes in Hombolo ward 

  

  

VILLAGE 

TOTAL 

 

H/Bwawani H/Makulu Zepisa Mkoyo 

C
C

 e
ff

ec
t 

o
n

 c
ro

p
s 

Frequency % Frequency % Frequency % Frequency % Frequency % 

Wilting in 

crops 

(Drying of 

crops) 

11 30.6 12 48.0 10 47.6 8 44.4 

41 41 

Crop 

become 

stunted 

14 38.9 5 20.0 6 28.6 6 33.3 

32 32 

Crop pest 

& diseases 
4 11.1 5 20.0 3 14.3 4 22.2 

16 16 

Others 3 8.3 0 0 0 0 0 0 5 5 

  

Do not 

know 
4 11.1 3 12.0 2 9.5 0 0 7 7 

 

Total  36 100.0 25 100.0 21 100.0 18 100.0 100.0 100.0 

Source: Fieldwork survey, 2014 

 

The majority 41% of all respondents felt that prolonged drought led to wilting of 

crops particularly maize.32% of all respondents felt that climate change has impaired 

crop growth. Other effects of climate change included, crop pests and diseases (16%) 

and the rest (7%) did not know.  

Data from key informants and households‟ responses tend to correlate with 

researcher observation. For example, during the field survey the researcher observed 

different type of diseases affecting maize and sorghum (see plate 4.2) 

41% 16% 

12% 

31% 



57 
 

 

Plate 4. 2:„A‟Head smut (Sphacelotheca reiliana) that attack maize crop and „B‟ 

loose smut (Sphacelotheca cruenta) that attack sorghum at Hombolo. 

Source: Fieldwork survey, 2014 

Photo: by researcher on 05/04/2014 

4.3 Climate change adaptation strategies in Hombolo 

4.3.1 Community intervention on climate change to improve crop production 

When the respondents posed the question of whether they applied any adaptation 

method in crop production particularly for maize and grapes, 51.3% (40) respondents 

acknowledgedto apply on maize production while 48.7% (38) respondents did not 

apply (table 4.11).For grapes production, 30% (9) respondents acknowledged to 

apply CCAS while 70% (21) respondents did not apply any measure. The table 4.11 

below summarizes responsesof the respondents on whether were appying any 

measure to improve crop yields. 

A B 
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Table 4. 11: Community adaptation strategies toward maize and grapes production 

Source: Fieldwork survey, 2014 

** Percentages and frequences formulated from respondents who agreed to produce either maize or grapes or both crops    

Crop   VILLAGE TOTAL 

(n=100) H/Bwawani (n=36) H/Makulu 

(n=25) 

Zepisa 

(n=21) 

Mkoyo 

(n=18) 

  Frequency % Frequency % Frequency % Frequency % Frequency % 

Maize Yes 5 33.3 6 40 11 55 8 44.4 40 51.3 

No 10 66.7 9 60 9 44 10 55.5 38 48.7 

grape Yes 9 32.1 0 0 0 0 0 0 9 30 

No 19 67.9 0 0 2 100 0 0 21 70 
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There are various indigenous knowledge coping strategies for climate change in 

Hombolo. Through the interview conducted to key informants and responses from 

questionnaires theseinclude; shifting cultivation, intercroping, application of crop 

pesticides, irrigation, plantation of drought tolerant crops, plantation of short term 

grains, changing of crops (crop rotation) and traditional weather prediction. The 

table below summarizes different community strategies intended to improve 

agriculture yields. 
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Table 4. 12: Community adaptation strategies with respect to villages. 

Village Respondents Percentage Community Adaptation 

Strategies in Crop Production 

HOMBOLO 

BWAWANI 

 

 

 

(N=36) 

1 2.8 Crop changing (Crop rotation) 

21 53.3 Application of pesticides 

2 5.6 Intercropping 

2 5.6 Growing short term crops 

0 0 Shifting cultivation 

15 41.7 Growing of drought tolerant crops 

28 77.8 Irrigation 

13 36.1 Traditional weather prediction 

6 16.7 Not responded 

HOMBOLO 

MAKULU 

 

 

 

(N=25)  

4 16 Crop changing (Crop rotation) 

3 12 Application of pesticides 

11 44 Intercropping 

8 32 Growing short term crops 

0 0 Shifting cultivation 

21 84 Growing of drought tolerant crops 

0 0 Irrigation 

6 24 Traditional weather prediction 

4 16 Not responded 

 ZEPISA 

 

 

 

 

(N=21) 

6 28.6 Crop changing (Crop rotation) 

1 4.8 Application of pesticides 

13 61.9 Intercropping 

7 33.3 Growing short term crops 

4 19 Shifting cultivation 

18 85.7 Growing of drought tolerant crops 

1 4.8 Irrigation 

9 42.8 Traditional weather prediction 

3 14.2 Not responded 
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MKOYO  

 

 

 

(N=18) 

7 38.9 Crop changing (Crop rotation) 

2 11.1 Application of pesticides 

10 55.6 Intercropping 

9 50 Growing short term crops 

8 44.4 Shifting cultivation 

14 77.8 Growing of drought tolerant crops 

0 0 Irrigation 

14 77.8 Traditional weather prediction 

3 16.7 Not responded 

Source: Fieldwork survey, 2014 

Figure 4.2 below summarizes different community strategies intended to improve 

agriculture yields with respect to villages. 

 

Figure 4. 2: Community adaptation strategies with respect to villages. 

Source: Fieldwork survey, 2014 
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Some adaptive methods were common in all villages. Crop rotation and growing 

drought tolerant crops was mentioned from all villages while application of 

pesticides was mentioned by respondents from Hombolo Bwawani and Hombolo 

Makulu. In the villages of Zepisa and Mkoyo shifting cultivation was also mentioned 

as the CCAS. Irrigation and traditional weather prediction were mentioned in 

Hombolo Bwawani and Mkoyo. 

The figure 4.3 below summarizes different community strategies intended to improve 

agriculture yields in the Hombolo ward which includes a total number of 100 

household respondents. 

 

Figure 4. 3: Community adaptation strategies in Hombolo ward. 

Source: Fieldwork survey, 2014 

4.3.2 Government policies (intervention) in relation to crops production on 

climate change adaptation strategies in Hombolo 

The government has different adaptation strategies in each village so as to facilitate 

crops production. According to the key informant interviews, researcher‟s 
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observation and responses from the households some of the government 

interventions to CC to improve agriculture production in the area are summarized in 

table 4.13. 

Table 4. 13: The government interventions to improve agriculture yields in 

Hombolo ward 

Village  Government Intervention Response 

 

Hombolo Bwawani 

Recruitment of agriculture Extension 

Officer 

Yes  

Construction of irrigation scheme Yes 

Introduction of short term seeds No 

Conducting agricultural researches No 

 

 

 

Hombolo Makulu 

Recruitment of agriculture Extension 

Officer 

Yes 

Construction of irrigation scheme No 

Introduction of short term seeds Yes 

Conducting agricultural researches No 

 

 

 

Zepisa 

Recruitment of agriculture Extension 

Officer 

Yes 

Construction of irrigation scheme No 

Introduction of short term seeds Yes 

Conducting agricultural researches Yes 

 

 

 

Mkoyo 

Recruitment of agriculture Extension 

Officer 

No 

Construction of irrigation scheme No 

Introduction of short term seeds No 

Conducting agricultural researches Yes 

Source: Fieldwork survey, 2014 

Irrigation is carried out in Hombolo Bwawani while seeds development project is 

carried outin Zepisa and Mkoyo. In addition, short season seeds was intoduced in 

Zepisa and Hombolo Makulu. While the three villages namely Zepisa, Hombolo 
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Makulu and Hombolo Bwawani have AEO, the Mkoyo has no AEO rather depends 

on the officer from Hombolo Makulu. 

In Hombolo Bwawani researcher observed that the government constructed irrigation 

channels for grapes farms (plate 4.3). 

 

 

Plate 4. 3: „A‟ is the pump that captures water from the dam; „B‟ a point that 

pushes water to the channels and „C‟ is the channel that flow water 

to the farm land in Hombolo Bwawani village. 

Source: Fieldwork survey, 2014 

Photo: by researcher‟s assistant on 03/04/2014 

B 
A 

C 
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A plate 4.4 below shows that, the project which test sorghum and millet seeds in the 

two the villages of Zepisa and Mkoyo. Field observation showed that the project has 

a success at Mkoyo village and failed in Zepisa village (plate 4.4). 

 

 

 

Plate 4. 4: ‘A’ is the sorghum project tested in Mkoyo village which tend to be 

more successful and ‘B’ is the same project tested in Zepisa village 

which showed a failure 

Source: fieldwork survey, 2014 

Photo: by researcher‟s assistant on 08/04/2014 

A 

B 
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When farmers asked whether they ever received seminars, workshops or trainings 

about CCAS from their agriculture officers, the respondents provided different 

responses. The table 4.14below summarizes responses from the farmers in the 

question of whether they ever received any training workshop or seminar concerning 

CCAS on crop production.  
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Table 4. 14: Training on CCAS on crop production according to education level. 

  

  

VILLAGE 

TOTAL   H/Bwawani H/Makulu Zepisa Mkoyo 

E
d

u
ca

ti
o

n
 L

ev
el

 Agreed Disagreed Agreed Disagreed Agreed Disagreed Agreed Disagreed Agreed Disagreed 

Informal 0 4 2 0 Nil Nil 0 2 2 6 

Primary 8 17 0 21 1 17 1 15 10 70 

Secondary 3 2 1 1 2 1 Nil Nil 6 4 

College 2 0 Nil Nil Nil Nil Nil Nil 2 0 

  TOTAL 13 23 3 22 3 18 1 17 20 80 

Source: Fieldwork survey, 2014 

 



68 
 

Table4.14 indicates the responses of local community on whether they received any 

training or workshop concerning climate change adaptation strategies on crops 

production.  20% of all respondents acknowledged to have received training while 

the majority 80%did not received any CCAS training. Data from the table shows 

that, most respondents with secondary and college education received either CCAS 

training or workshop. Only 2% of respondents out of 8% with informal education 

have received training, workshop or seminar. In addition 70% of respondents with 

primary education out of 80% disagreed to have received CCAS. 

4.4 Challenges incurred by local community and government on adapting to 

climate change effects to crop production at Hombolo 

Hombolo farmers felt a number of challenges to improve crop production. 

According to the responses from the farmers these include; insufficient fund, lack of 

agricultural education, lack of subsided agriculture inputs, lack of market for crop 

outputs and poor government support. 

Table 4.15 below summarizes responses of the households on the challenges 

incurred by local community to improve crop yields with respect of villages. 
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Table 4. 15: Challenges of climate change adaptation in crop production 

    VILLAGE TOTAL 

(N=100) 

 

  H/Bwawani (N=36) H/Makulu (N=25) Zepisa 

(N=21) 

Mkoyo 

(N=18) 

C
h

a
ll

en
g

es
 o

f 
C

C
A

S
 

Respondent % Respondent % Respondent % Respondent % Respondent % 

Insufficient Fund 9 25 12 48 6 28.6 14 77.8 41 41 

Lack of Agriculture education 10 27.8 7 28 15 71.4 17 94.4 49 49 

Lack of subsided agriculture inputs 21 58.3 15 60 20 95.2 16 88.9 72 72 

Lack of Market for crop outputs 20 55.6 11 44 17 80.9 16 88.9 64 64 

Crop pests and diseases 15 41.7 5 20 4 19 8 44.4 28 28 

Poor government support 15 41.7 21 84 8 38.1 13 72 57 57 

No obstacle 4 11.1 3 12 1 4.8 1 12.5 9 9 

Source: Fieldwork survey, 2014 
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Figure 4.4 below summarizes responses of the households on the challenges incurred 

by local community to improve crop yields in Hombolo ward. 

 

Figure 4. 4: Challenges of climate change adaptation in crop production at 

Hombolo ward 

Source: Fieldwork survey, 2014 

Figure 4.4above indicates major constrains to improve crop production in Hombolo. 

Most respondents 72 (72%) mentioned lack of agricultural inputs as the major 

constrain in Hombolo. Of all respondents 64 (64%) felt that insufficient market as 

the other major constrain. The other constrains include poor agricultural education 49 

(49%), lack of capital 41 (41%), crop diseases and pests 28 (28%), poor government 

support 57 (57%). The remaining 9 (9%) felt that, they did not experience any 

challenge. Lack of agriculturaleducation94.4%, lack of agricultural inputs 88.9% and 

lack of market 88.9% were the main challenges in Mkoyo village, while lack of 

agricultural education and lack of agricultural inputs were seen as main challenges in 

all the villages (Table 4.15). 
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4.5  Suggested measures to local community and government to improve crops 

productivity with respect to CCAS at Hombolo 

During the household survey and interviews with key informants respondents 

suggested measures which will help to improve maize and grape yields in Hombolo 

ward. Data from household survey and interview with key informant were almost 

similar. Table 4.16below presents suggested measures which were mentioned by 

households. 

Table 4.16 Suggested measures to improve crop production 

Measures Frequency 

(N=100) 

Percentage  

Providing education about CCAS 89 89 

Subsidising agricultural inputs 88 88 

Subsidising agricultural equipments 85 85 

Planting drought tolerant crops 70 70 

Planting early maturity plants 69 69 

Providing pesticides 64 64 

Improving Farmer Field Schools (FFS)  53 53 

Providing soft loans and credit 39 39 

Improving irrigation farming 38 38 

Improving agriculture unions 28 28 

Applying fertilizer 25 25 

Employing more AEOs 20 20 

Source: Field data, 2014 

As table 4.16proposedmeasuresinclude; providing education about CCAS 89%, 

subsidising agricultural inputs 88%, planting drought tolerant crops 70%, planting 

early maturity plants69%, providing pesticides 64%, improving Farmer Field 

Schools (FFS) 53%, providing soft loans and credit 39%, improving irrigation 
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farming 38%, agriculture unions 28%, applying fertilizer 25% and employing more 

AEOs 20%. 

4.6 Discussion of Findings 

4.6.1 Impacts of climate change on crop production in Hombolo 

The local understanding on climate was that climate is continuously changing and it 

is getting worse over time. Rainfall pattern from 1988 to 2013, as observed by 

Tanzania Meteorological Agency (Dodoma airport station) shows a variation of 

rainfall from year to year and the average annual rainfall was observed to be 

decreased (See appendix 3). Similar observation has been reported by Mpeta, (2009), 

who stated that, the seasonal distribution of rainfall is highly variable and 

characterized by unpredictable onset and ending of rains and shortened growing 

seasons. 

The oral interview with AEOs and village elders showed that in some of the years 

the rainfall starts early while more frequently rainfall start late and stop before the 

end of the season. Perception of the key informants and households was that, 

temperature in increasing in their area. These results concur with the results from 

Tanzania Meteorological Agency (Dodoma airport station) which shows that there is 

increase in average maximum temperature (See appendix 3). Furthermore, Agrawala 

et al., (2003), projected the increase in mean annual temperatures of 2.2
o
C by 2100, 

with a bit higher increases (2.6 °C) over June, July and August, and lower values 

(1.9 °C) for December, January and February. Mongi et al (2010) supporting the 

above notion that bad years are becoming more frequent than before, resulting in 

poor performance in agriculture and consequently food shortages in the area.  
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92% of household respondents felt that the increase in temperature and decrease in 

rainfall have affected crops production (Table 4.9). Interview with key informants 

supported also that climate change already had an impact on crop production in form 

of wilting of crops particularly maize crop, stunted in crops and the increase of crops 

pest and diseases in both crops i.e. maize and grapes (Table 4.10).  

4.6.1.1 Wilting in crops 

Table 4.10 shows that, the majority (41%) of households respondents felt that 

climate change causes wilting in crops particularly maize because of severe drought 

in Hombolo ward. The table shows that the effect is very serious in the three villages 

i.e. Zepisa, Mkoyo and Hombolo Makulu and very small in Hombolo Bwawani. This 

is due to the fact that irrigation activities have been carried out in Hombolo Bwawani 

only. According to DFID (2011) irrigation management is regarded as one of the 

effective approaches to insure stable and higher food production, improve food 

security and alleviation of poverty in rural areas, with or without climate change. 

URT (1997a) acknowledge the need of government to develop and introduce new 

technologies which increase the productivity; and to provide support services to the 

agricultural sector which cannot be provided efficiently by the private sectors such 

as construction of dams. Likewise, Tanzania agriculture policy supports the 

development of smallholder irrigation schemes in areas of high potential and 

sufficient demand for irrigation facilities and encourages the private sectors to 

provide necessary services in respect to pre- investment studies, scheme design, 

construction and management of large scale scheme using their own resources 

(ibid).However the government has failed to construct dams in the three villages for 

irrigation activities. This has serious impact in crops and farmers‟ life. Food shortage 

is now the regular problem in semi-arid (Mongi et al 2010).For example; in the year 
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2012/13 drought was acute in almost Dodoma region resulted to serious food 

shortage in many areas of the region. 

4.6.1.2 Stunting in crops 

Data from table 4.10 shows that 32% of household respondents felt that climate 

change cause crops to become dulled. There were slightly variations of percentages 

among villages where Hombolo Bwawani felt by 38.9%, Hombolo Makulu 20.0%, 

Zepisa 28.6% and Mkoyo 33.3%. This shows that the extent of the problem is almost 

the same in all villages. Oral interview with AEOs and village elders, showed that 

poor rain distribution, short term rain seasons and seasonal shift as the main reasons 

for crops to become stunted. These data have been supported by Paavola, (2003); 

Tillya and Mhita, (2006) who stated that poor rainfall distribution coupled with short 

term rain season, particularly inter-seasonal dry spells have amplified the problem of 

moisture stress to the crops.URT (2010) proposed a possible solution that in the 

existence of inconsistency rainfall and short term rain seasons, short term crops is 

the panacea to increase crops production in semi arid areas of Tanzania. However 

most of the farmers (78%) in the study area were growing long season crops such as 

maize (Table 4.4). This shows that Hombolo farmers have lack appropriate 

knowledge on the type of crop to be grown in the area. 

The oral interview with village elders stated that, December and January were very 

important months in the growing seasons in Dodoma municipality and Hombolo 

ward. The two months accommodated inter-seasonal dry spells and a common 

weather phenomenon, but currently seasonal shift becomes among major factors 

negatively affecting crop production in the semi-arid areas. Results of interview with 

AEOs showed that duration of growing tend to shorten in December and shifted to 
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January. This has made crops to become stunted particularly maize which are 

intolerant in poor rainfall distribution thus decreasing maize yields. 

4.6.1.3 Crops Pests and Diseases 

Data from table 4.10 shows that, 16 % of household respondents felt that prolonged 

drought and decrease in rainfall have influenced crops pests and diseases. Farmers 

perceived that there has been an increase in pests and diseases. Likewise field 

observation and the interview with AEOs and village elders felt an increase in crop 

pest and diseases. Diseases that were common mentioned included stalk borers 

(Calidea dregii) locally called Mpipi and smut i.e. Common maize smut (Ustilago 

maydis), Head smut (Sphacelotheca reiliana) and loose smut (Sphacelotheca 

cruenta) which attacks maize, sorghum and millet (See plate 2.2). Also, ants locally 

known as nkeki, were reported to be a major problem in maize stems. In all villages 

qualeaqualea birds and other types of birds came out as the major pests for sorghum, 

sunflower and millet. Shao (1999) acknowledge that pests and diseases are among 

the critical factors contributing to unsustainable agriculture in semiarid areas. 

Increased pest damage may arise from changes in production systems, enhanced 

resistance of some pests to pesticides and production of crops in warmer and more 

humid climatic regions where plants are more susceptible to pests (Mary and Majule 

2009). Changing temperatures and rainfall in drought-prone areas are likely to shift 

populations of insect pests and other vectors and change the incidence of existing 

vector-borne diseases in both humans and crops (FAO 2007).Crops pests and 

diseases was one of the factors for food shortage in Hombolo and semi-arid areas of 

Tanzania. FEWS (2005) state that, while food shortage may be contributed by other 
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factors such as prices and drought, seasonal outbreak of diseases and pest seemed to 

be one of the influences. 

4.6.2 Community intervention on the effects of climate change in crop 

production 

The results showed that majority of households (51.3%) were applying measures to 

adapt to the climate change and variability impacts (Table 4.11).However some of 

the methods differ from one village to another depending on the level of technology, 

resources and behavior others were common in all villages. UNFCCC(2007) 

supports that there are many options and opportunities to adapt which ranges from 

technological options such as increased sea defenses or flood-proof houses on stilts, 

to behaviour change at the individual nets. 

NEP 1997emphases on sustainability, security and equitable use of resources for 

meeting the basic needs of the present and future generations without degrading the 

environment or risking health or safety (URT 1997b). Though NEP does not pay 

explicit attention to climate change, the primary environmental issues brought 

forward include many of the concerns that would be addressed by no regret climate 

change adaptation measures. Furthermore, Tanzania Agriculture and Livestock 

Policy 1997 recognize the importance of environmental management through other 

sectoral policies and support the development of smallholder irrigation schemes 

(URT 1997a). However the policy did not have the specific focus on climate change 

and its adaptation. Tanzania lack climate change policy that support adaptation 

however in 2002 Vice President‟s Office division of environment initiated a 

National Climate Change Strategy. Among the objectives of the strategy include; 

building the capacity of Tanzania to adapt to climate change impacts, enhance public 
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awareness on climate change, enhance information management on climate change 

and mobilize resources including finance to adequately address climate change 

(URT 2002b). However little have been done by government to support community 

adaptation strategies in the study area. 

According to the responses from key informants and households there several 

adaptation strategies applied to cope with CC effects (See table 4.12 and figure 4.3). 

The often mentioned includes; shifting cultivation, intercroping, application of 

pesticides, irrigation, plantation of drought tolerant crops, plantation of short term 

grains and changing of crops (crop rotation). 

4.6.2.1 Mixed cropping or intercropping 

Mixed cropping involves growing two or more crops in proximity in the same field 

(Mary and Majule 2009). The system was practiced in all villages with a total of 

36% (See figure 4.3). The situation was very common in Mkoyo village and Zepisa 

village where account for 55.6% and 61.9% of household respondents respectively 

(See table 4.12 and figure 4.2). Field observation and interview conducted with key 

informants showed that, farmers at Hombolo use mixed cropping or intercropping 

strategy for mainly three reasons. The first reason was to avoid the risk of missing 

harvests with the assumption that, if the climate could not be favorable to one kind 

of crop, could then support the other crop. Adger et al., 2003) supported that farmers 

diversify or combine crop types as a way of spreading risks on the farm. Crop 

diversification or combination can serve as insurance against rain fall variability. 

Soil conservation from erosion and soil conservation from fertility were the other 

two reasons. Majule (2008) stated that farmers in semi-arid areas of Tanzania have 

been applying intercropping technique for moisture conservation in the soil so as to 
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improve crop production. In the same scenario Rao et al., (2012) acknowledge that 

intercropping is one of the important cultural practices in pest management and is 

based on the principle of reducing insect pests by increasing the diversity of an 

ecosystem. However, URT (2001) acknowledge that, intercropping maize with 

pumpkins, maize with potatoes and maize with beans help to conserve soil against 

erosion as well as to conserve soil fertility. According to the interview with AEOs 

the method was not appropriate for improving agriculture yields since crops will be 

struggling for water and nutrients. FAO (2008a) insisted that yields of crops in 

intercropped treatments were proved much lower than those grown in pure stand. 

4.6.2.2 Shifting from drought intolerant plants to tolerant plants or short term 

plants 

Planting tolerant crops is becoming a leading strategy (78%) in the study area (See 

figure 4.3). While Hombolo Bwawani account for 41.7% of its farmers who planted 

drought tolerant crops the villages of Hombolo Makulu account for 84%, Zepisa 

85.7% and Mkoyo reported 77.8% (See table 4.12 and figure 4.2).According to 

Action Aid report (2013)improved drought tolerant seed varieties is one way of 

adapting to climate change in semi-arid of Tanzania. In Hombolo farmers shifted 

either to drought tolerant crops or short season seeds/crops. According to interview 

conducted to village elders, Hombolo farmers are now shifting from maize to crops 

which were in the past not given priority such as, millet, sorghum, sunflowers. The 

data shows that maize yields has decreased for the past fifteen years while yields for 

other crops increased or remain unchanged(Figure 4.1a,b,c&d). URT (2010) insisted 

that growing short term crops and drought tolerant crops is the way out for adapting 

the threats of climate change particularly in areas which depending on rain fed 
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agriculture. According to the National Agriculture Policy 1997 the role of the 

government is to provide subsidized agriculture inputs such as seeds to small scale 

farmers (URT, 1997a). However farmers claimed that they have never received any 

government support in this aspect. This decrease the effort of farmers on shifting to 

tolerant crops or short term crops thus maize continues to dominate in the study area. 

4.6.2.3 Traditional weather forecasting 

Hombolo farmers have developed a strategy for weather prediction. The strategy was 

mostly applied in Mkoyo village (See table 4.12). This knowledge has been gained 

through many years of experience, and has been passed on from 

previous generations thus adapted to local conditions and needs (Mhita, 2006).The 

interview conducted with village elders in Hombolo stated that, they are responsible 

for weather prediction and give recommendations to the community on weather 

situation. They mostly use mountainous vegetation features as early warning 

indicator. For instance, early or late buds from vegetation in the nearer mountains 

predict drought, famine and high rainfall. If trees produce early buds before it rains, 

predict that there will be high rainfall in the particular season. While, when it gives 

no or late buds, this predict there will be no or little rainfall.  

Indigenous/Traditional methods of weather predictions have been used since time 

immemorial but it has been challenged with a number of factors. With the coming of 

modern methods of weather forecasting these traditional methods have tended to be 

ignored. Mhita (2006) noted that before modern methods of weather forecasting the 

rural communities of Tanzania observed plants, animals and birds for weather 

forecasting. In addition people with valuable information (elders) are passing away 

and living organisms such as plants and animals are quickly disappearing or extinct 
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due to climate change and overpopulation. Chang‟a et al (2010) pointed out that, 

weather and climate prediction is under threat due to lack of documentation and 

death of old people who have got the knowledge. Furthermore while traditional 

weather prediction may be able to deal with shocks in the short-term, they are 

unlikely to be able to cope with more frequent and severe climate events and 

expected future climate change (Orindi and Murray, 2005).  

On the side of government policies, the agricultural policy does not recognize the 

use of traditional knowledge in climate change adaptation (URT, 1997a). The 

National Adaptation Program of Action (NAPA) (2005) has recognised some 

indigenous adaptation strategies to climate change such as traditional irrigation, 

traditional weather foreecasting, planting drought tolerant crops and mixed farming, 

however, it has emphasized local farmers to practice scientific adaptation strategies. 

4.6.2.4 Application of pesticides 

Application of pesticides due to the increase of diseases and pest were common in 

Hombolo Bwawani whereas, 77.8% of household respondents applied pesticides 

(See table 4.12). Hombolo Bwawani village has more urbanized characteristics than 

other villages which had significant of rural characteristics. The situation in 

Hombolo Bwawani increases the ability to afford the expenses of pesticides. Mary 

and Majule (2009) state that village with some urban characteristics stand a better 

chance of coping with the impacts of CC & V because they can diversify economic 

activities more easily than a village which practiced agriculture only. According to 

Majule (2008), damage to crop production as a result of pests is devastating, not only 

does it cut down production, but it also increases production costs (pest control 

inputs). Likewise pesticides can be harmful to people and the environment (pesticide 
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residues in food and feed) (ibid).The National Environmental policy NEP 1997does 

not have a specify threats that might be caused by pesticides and insecticides. 

However it emphases on sustainability, security and equitable use of resources for 

meeting the basic needs of the present and future generations without degrading the 

environment or risking health or safety (URT 1997b). 

4.6.3 Government policies (intervention) in relation to crops production on 

climate change adaptation in Hombolo 

Scientific strategies have been developed by government to maximize crops 

production and to ensure effective and efficient utilization of resources (Majule, 

2008). The government has different adaptation strategies in each village so as to 

improve crops production and these strategies have been adopted in various 

Tanzanian policies. According to the key informant interviews, field observation and 

responses from the households, some of the government‟s interventions to CC 

effects include; recruitment of agriculture extension officer, construction of 

irrigation scheme, introduction of short term seeds and seed extension services 

(Table 4.13). Mhita (2006) supported that policies such as provisions of agricultural 

research, extension, infrastructure, environmental protection are important for 

agriculture improvement. National Adaptation Program of Action (NAPA) has been 

emphasizing scientific adaptation strategies like irrigation, application of pesticides 

and insecticides and application of industrial fertilizers (NAPA 2005). Some of these 

strategies have been destructive to the environment and health of the people, animals 

and plants. Furthermore National agriculture policy 1997 recognize the need of the 

government to support small scale farmers, however the implementation has been 

poor in the study area. Water policy 2002 recognized the importance of water for 
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various social and economic development activities such as industrial production, 

irrigated agriculture and livestock keeping. The policy does not give an explicit 

attention to the role of water in climate change adaptation strategies. 

4.6.3.1 Construction of irrigation scheme 

At Hombolo Bwawani researcher observed the government constructed irrigation 

channels for grapes farms (plate 4.3). The strategy is supported by Tanzania 

agriculture policy 1997 which supports the development of smallholder irrigation 

schemes in areas of high potential and sufficient demand for irrigation facilities and 

encourages the private sectors to provide necessary services in respect to pre- 

investment studies, scheme design, construction and management of large scale 

scheme using their own resources (URT, 1997a).For example most households 

respondents (77.7%) from Hombolo Bwawani were practicing irrigation agriculture 

(See table 4.4) because of the dam constructed in their village. Unlike Hombolo 

Bwawani village, the same intervention has not practiced in the other villages 

because there is no nearby dams in the village, instead farmers still depended on rain 

fed agriculture.This increase the risk of crop failure in the villages of Mkoyo, Zepisa 

and Hombolo Makulu.  

In Hombolo Bwawani, some of its farmers (32.3 %) were not involved in grapes 

production (See table 4.4) because of mainly two reasons. The responses from the 

interview with Hombolo Bwawani agriculture officer and village elder revealed that, 

in the mid of 1990s and from 2001 particularly 2010 to 2012 the level of water from 

the dam has significantly declined. This turns down the spirit of Hombolo farmers to 

cope with such government‟s effort. Daniel, (2009) supports that, irrigation 

agriculture account for less than 3% of all agriculture activities in the country. This 
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indicates that irrigation agriculture should be emphasized not only in Hombolo but 

also all over the country. Oral interview with AEO from Hombolo Bwawani claimed 

that, water from the dam is characterized by high levels salt mineral of which is not 

good for irrigation activities. He claimed that when rains stop early, and when they 

resort to irrigation, their crops become stunted because of too much salts in the water 

which lead to poor harvests.  

4.6.3.2 Introduction of short season seeds 

The ministry of agriculture did not have a specific focus on climate change until 

June 2009, but according to Daniel (2009), it had past interventions related to 

adaptation to climate change and variability particularly on the adaptation by 

encouraging the growing of drought tolerant crops and short season crops. 

Accordingly, the government introduced short term seeds for maize, sorghum and 

sunflower in Hombolo Makulu and Zepisa. URT, (2010) felt that short term crops is 

the panacea to increase production in semi-arid areas of Tanzania. However, the 

interview conducted to village elders from Mkoyo and Hombolo Makulu claimed 

that, no any announcement or advice given concerning maize seeds in their village. 

Likewise responses from households showed that introduced seeds did reach few 

community members.  

4.6.3.3 Conducting agricultural researches 

The researcher observed experimental research initiated by the government under the 

college of Hombolo. A research dealt with testing millet and sorghum seeds (See 

plate 4.4). The experiments were conducted in the villages of Mkoyo and Zepisa. 

The experiments provided two different results. Field observation showed that the 

experiment has succeeded at Mkoyo village and failed in Zepisa village (plate 4.4). 
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This indicates that every single village should have its own CCAS depending 

resources surrounding the particular place. Baede et al, (2009) reported that each 

geographical area has its own ways of adaptation. Likewise, this effort is recognized 

in both Tanzania Agricultural Policy and National Environmental Policy. For 

example paragraph 85 of National Environmental Policy (NEP), stresses on the need 

to undertake climate studies in order to come up with mitigation options, and clear 

adaptation measures depending on climatic condition, nature of land and capacity of 

its people (URT, 2007b).However in the field of study researches were conducted 

only to sorghum and millet and only in the two villages. There was no any research 

conducted to main crops i.e., maize and grapes. According to URT (1997a), stressed 

on the need of the government to undertake agricultural researches, and trainings to 

small scale farmers. 

4.6.3.4 Recruitment of Agriculture Extension Officers (AEOs) 

According to National Agriculture and Livestock Policy a village AEO should serve 

700 families (URT, 1997a).In the study area the government employed Agriculture 

Extension Officers in the villages of Hombolo Bwawani, Hombolo Makulu and 

Zepisa while there was no such officer in Mkoyo village. Farmers from Mkoyo have 

been depending on the agriculture officer from Hombolo Makulu. Despite of the 

government‟s effort still AEOs face the problem such as lack of transport facilities, 

population increase and lack of training.  

When farmers asked whether they have received seminars, workshops or trainings 

about CCAS, from their agriculture officers; only 20% of household respondents 

have received (table 4.14).UNFCCC (2007)stress that change of human behavior is 
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very important in the process CC adaptation strategies thus trainings, workshops or 

seminars will influence behavior change to local community. 

4.6.4 Challenges incurred by local community and government on adapting 

climate change effects to crop production at Hombolo 

The results from households survey shows that 91% of respondents faced challenges 

in responding to the impacts of climate change in crop production while only 9% 

faced no challenges. Most respondents (72%) mentioned lack of agricultural inputs 

as the major constrain in Hombolo, 64% declared insufficient market as the other 

major constrain. The other constrains include poor agricultural education (49%), lack 

of capital (41%), crop diseases and pests (28%) and poor government support (57%) 

(See table 4.14).  Likewise the data from interviewed key informants were similar to 

the majority of the households where they all felt that a community faces a number 

of challenges in climate change adaptation.  

The study found out the major constraint of climate change adaptation in the study 

area was lack of agricultural inputs. According to the interview conducted to key 

informants from Hombolo Bwawani, Hombolo Makulu, Mkoyo and Zepisa revealed 

that study area faces the problem of poor system for supplying agricultural inputs to 

farmers. Such agricultural inputs include; fertilizers, seeds, tractors or power tillers 

and agricultural pesticides. They claimed that there is no even a single supplier of 

agriculture facilities in the study area; therefore it becomes difficult for farmers to 

get them on time. 

During oral interviews with key informants from Zepisa and Hombolo Makulu 

stated that farmers failed to run irrigation farming in their respective villages because 
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it is very expensive as they were required to construct irrigation channels from 

Hombolo Bwawani or digging their own dams. However the government under NEP 

1997 acknowledged that the role of government on the development of smallholder 

irrigation schemes in areas of high potential and sufficient demand for irrigation 

facilities to small scale farmers (URT, 1997a). Pests and diseases were reported to 

affect maize and millet while birds like quelea quelea were reported to damage and 

sorghum grains and sunflower. In addition, insufficient number of AEOs as well as 

shortage of transportation facilities to the AEOs was among the challenges. The 

study area had one AEO in each village except Mkoyo village. According to the 

interview conducted to key informants revealed that there was no single farmer field 

school (shamba darasa) in any village as a result of poor agricultural education. 

Likewise poor government support to the small scale farmers was reported in the 

field of study. According to the households the government does not support them in 

running irrigation farming particularly in the villages of Zepisa, Mkoyo and 

Hombolo Makulu, as well as giving them subsidized agricultural inputs like fertilizer 

and seeds. However, according to the responses from VEOs show that, maize seeds 

were provided by the government in the years of 2010 to 2012.  

In the question of market system, the study revealed that, market was only available 

for grapes of which farmers sold their products to wine industry located in Hombolo 

Bwawani. Other crops such as millet, sorghum, sunflower and groundnut have 

proved superior most part of semi-arid however market is mentioned as the main 

challenge in climate change adaptation. Furthermore, poor knowledge about the 

importance of using modern agriculture was a challenge to the government and local 

community.  
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Generally, the farmers‟ constraints discussed above have its roots in policy 

implementation. The government formulated Agricultural and Livestock Policy of 

1997, National Water policy 2002 and National Environmental Policy 1997 and 

National forest Policy with the aim of improving the well-being of the people whose 

main occupation and way of life is based on small scale farming. For example NAP 

1997 point out that, the government will support small holder irrigation schemes, 

facilitating availability of soft loans for local distribution of inputs, facilitating 

development of farm equipments as well as stimulating the production of drought 

tolerant crops (URT, 1997a). But this goal has not been achieved in Hombolo ward 

because of poor government support, poor implementation and lack of financial and 

human resources that could be used to boost agricultural development.     

4.6.5 Suggested measures to local community and government to improve crops 

productivity with respect to CCAS at Hombolo 

During household survey and oral interviews, respondents suggested measures 

which should be taken by both local community and government so as to increase 

efficiency in CCAS (see table 4.16). Most of the respondents suggested that the 

government should provide subsidized agricultural inputs such as fertilizer, 

pesticides, insecticides and seeds so as to cope the situation. Moreover the 

government should provide education about the issue of climate change and 

adaptation strategies so as to increase productivity.   

The government should provide soft loans with low credit to the farmers and 

facilitate in the cooperative unions. This will enable them to manage irrigation 

farming expenses like buying cultivating equipments, agriculture inputs and 

irrigation expenses. Irrigation schemes should be introduced in villages of Mkoyo, 
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Zepisa and Hombolo Makulu either by constructing dams or constructing irrigation 

channel from Hombolo Bwawani. The government should employ more AEOs and 

empowering them with transport facilities. The AEOs suggested that there should be 

one AEO in each village so as to simplify the work. In the area only one village 

namely Mkoyo did not have AEO. Likewise Farmer Field Schools (mashamba 

darasa) should be established. Furthermore, the government should distribute tools 

for cultivation such as tractors and power tillers to the farmers so as to increase area 

under cultivation. Lastly the government should find the markets for crop products 

so as to facilitate farmers in increasing crop production. 
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CHAPTER FIVE 

CONCLUSION AND RECOMMENDATION 

5.0 Introduction 

The general objective of the study was to assess the effectiveness of climate change 

adaptation strategies on crop production in Semi-arid areas of Tanzania. The study 

used Hombolo ward as a study area. This chapter presents the summary of main 

findings, recommendation emanating from these findings and conclusion. The 

chapter also recognizes areas for further researches. 

5.1 Conclusion 

The study aimed at assessing the effectiveness of climate change adaptation 

strategies in crop production in semi-arid areas of Tanzania. In it, the study focused 

on assessing the effectiveness of climate change adaptation on maize and grapes 

production in Hombolo. Specifically the study assessed how climate change 

variability affected crops; assessing different strategies used to address the impacts 

of CC on crops production and at last the study investigated challenges to implement 

CCAS in production of crops. 

The study observed different interventions adapted by the local communities and 

government to the effects of climate change in maize and grapes production. Such 

effort includes; shifting cultivation, intercroping, application of crop medication, 

irrigation, plantation of drought tolerant crops, plantation of short term grains and 

crop rotation. Inspite of all efforts, still the community face different challenges such 

as high cost of adaptation, poor adaptation knowledge on climate change effects, 

lack of government support, insufficient markets and lack of agricultural inputs.  
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In response to identified challenges, the government provides support in the 

following areas: The government contributed by establishment of grapes irrigation 

scheme at Hombolo Bwawani village, introduction of short term seeds, emphasised 

on plantation of drought tollerant crops, conducting several researches, and 

recruitment of AEOs. However,the government which should enforce the agriculture 

sectors through consistent policies, robust funding and infrastructure development, 

has failed to accord agricultural adaptation, the priority it deserves. These challenges 

need urgent attention to the relevant authorities because the problems of climate 

change are already with us. 

5.2 Recommendation 

In order to attain efficiency and effective performance of climate change adaptation 

strategies on crop production, the following recommendation need to be 

implemented; 

 It is recommended that the government should provide farmers with timely 

forecasting information on weather and climatic conditions. With accurate 

weather forecast and predictions will be possible and will help to prevent 

weather-related disasters through early warning and effective 

response/adaptation system. This is important since farmers can recognize 

type of crop to grow in the particular season. Furthermore, incentives should 

be given to those farmers who adopt agriculture production sound practices. 

 With the increasing rate of drought and desertification, drought resistant and 

short duration high yielding crops should be developed by government 

through research efforts and made available to farmers. 
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 The government needs to put more efforts to ensure scientific information 

about climate change adaptation strategies is easily accessible. With concrete 

scientific information, public and private sectors decision makers can play 

intelligently. 

 Both research and extension services are important for adoption of improved 

crop practices. Research and extension are major sources of information on 

agricultural production. Research needs to develop varieties that fit farmers‟ 

tastes and circumstances, and extension should be involved in testing and 

disseminating these technologies. 

 There is a need to the farmers to depart from reliance on rain fed food 

production through heavy utilization of irrigation. This will be achieved 

through government support on adequate of irrigation and drainage 

infrastructures which could be regarded as crucial for climate change 

adaptation. 

In addition, there should be explicit national agricultural policy framework, 

participatory and ongoing capacity building for farmers, drought resistant and short 

duration high yielding crops development. Also integrations of indigenous and 

modern knowledge on climate change adaptation, strengthening of the extension 

services, and encouragement of formation of farmers groups. 

5.3 Areas for further research 

 There is the need to study the role of traditional knowledge in climate change 

adaptation and integrate with the conventional climate change adaptation 

measures in semi-arid. 
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 There is need to study positive impacts of climate change to the local 

communities. This is not well known by the local communities, hence further 

research is needed.  

 There is a need to study the role of farmers‟ groups, in increasing crop 

production to the respect of climate change adaptation. 
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APPENDICES 

Appendix 1: Questionnaire for Households 

A. GENERAL INFORMATION 

Village…………………….. Date…………………………….Questionnaire 

number…………… 

B. HOUSEHOLD PERSONAL INFORMATION (Please Tick in the Box 

Unless Otherwise) 

 

1. Gender    Male  1  Female  2 `  

     

2. Age    18-28 years 1     

      29-39 years 2   

        40-50years 3 

>50 years 4 

 

3. Education level  Informal 1 

Primary  2 

Secondary 3 

College 4 

 

4. Marital status  single  1   Married 2 

   

5. Main economic activities  Crop production  1 

    Livestock keeping  2 

    Employee    3 

    Business man/women 4 

 Others (specify)………………….. 

 

C. CLIMATE CHANGE ADAPTATION MEASURES IN HOMBOLO 

(Please Tick in the Box Unless Otherwise) 

 

6. Do you understand the concept “Climate Change”? Yes 1  No 2 

 

7. If yes mention at least three indicators of Climate Change. 

  ………………………………………………………......... 

  ……………………………………………………………. 

  ……………………………………………………………… 

8. What is the size of your farm land? 

< 1acre 1  1-2 acres 2   3-5 acres 3  > 5 acres 4
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9. What are the three major types of crop grown in your area? 

Grapes 1   maize 2  millet 3   sunflower 4   others 

5…………. 

 

10. Have you frequently grown those crops Yes                     No 2 

 

11. If no why have you changed to these crops 

……………………………………………………………………………….. 

………………………………………………………………………………… 

………………………………………………………………………………… 

 

12. Have climate change  affects crop production in your area  Yes 1 

 No 2 

 

13. If yes how? 

………………………………………………………………………………… 

 

 …………………………………………………………………………………. 

 

14. If no how?

 …………………………………………………………………………………. 

 

 ………………………………………………………………………………….. 

 

15. In your experience, what type of crop is mostly affected? 

Grapes 1  maize 2  millet 3   sunflower 4     others 

5…………… 

 

16. Has the local community applied any climate change adaptation measures to 

cope with? 

 Yes 1  No 2 

 

17. If yes, what measures have you taken to alleviate or reduce such effects? 

Mention at least three 

measures.…………………………………………………………………………

 ………………………………………………………………………………….. 

 …………………………………………………………………………………

…. 

18. acre…………………………………………………..bags 

 

19. What is the average grapes yield per 

acre………………………………………………….. 
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20. What are the yields trends over the past fifteen (15) years?  

For Maize 

Increasing 1  decreasing 2  normal 3  don‟t 

know 4 

For Grapes 

Increasing 1  decreasing 2  normal 3  don‟t 

know 4 

For Sunflower 

Increasing 1  decreasing 2  normal 3  don‟t 

know 4 

For Millet 

Increasing 1  decreasing 2  normal 3  don‟t 

know 4 

 

21. Do climate change adaptation measures applied effectively? 

 Yes 1  No 2 

 

22. If yes what are the reasons? 

 

 ……………………………………………………………................. 

 

 ………………………………………………………………………. 

 

 ………………………………………………………………………… 

 

 …………………………………………………………………………

. 

23. If no what are the reasons? 

 

 ……………………………………………………………................. 

 

 ………………………………………………………………………. 

 

 ………………………………………………………………………… 

24. Is there any visible success received from agriculture (crops production) 

Yes 1  No 2 

25. If yes what are the success? 

……………………………………………………………… 

  

 ………………………………………………………………… 

  

 …………………………………………………………………. 
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26. If No why? 

…………………………………………………………………………….. 

 …………………………………………………………………………

……….. 

D. MECHANISMS TO IMPROVE CLIMATE CHANGE ADAPTATION 

MEASURES (Please Tick in the Box Unless Otherwise) 

 

27. Have you receiving any training concerning climate change adaptation 

measures? 

Yes 1  No 2 

 

28. If yes what kind of 

training?......................................................................................... 

  

 ……………………………………………………………….. 

  

 ……………………………………………………………….. 

 

29. Is there any obstacle during applying adaptation measure?  

Yes 1  No 2 

 

30. If yes what are the obstacles? Mention at least three obstacles 

…………………………………………………………………………………….. 

……………………………………………………………………………………

… 

31. Are there any institutional supports on solving the problem of adaptation? 

Yes 1  No 2 

 

32. If yes, specify……………………………………………………………………. 

……………………………………………………………………………………

….. 

……………………………………………………………………………………

…… 

 

 

33. How useful the assistance is? 

Very good 1    good 2      normal 3  poor 4             very poor 

5 

 

34. For your opinion, what should be done by the local community and government 

to improve climate change adaptation measures? 

Local community  
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……………………………………………………………………………………

……………………………………………………………………………………

…………………………Government 

……………………………………………………………………………………

……………………………………………………………………………………

………………………… 

THANK YOU VERY MUCH FOR YOUR COOPERATION. 
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Appendix 2: Checklist for Key Informants 

1 Climate change impacts on crop production 

2 Community adaptation measures to climate change. 

3 Government policies (intervention) in relation to crops production on climate 

change adaptation strategies in Hombolo 

4 Challenges in addressing climate change effects 

5 Adaptation measures for maize production 

6 Adaptation measures for grapes production 

7 The current amount of maize and grapes production per acre 

8 How can climate change adaptation measure be improved? 

9 What is your opinion about climate change adaptation for maize and grapes 

production? 
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Appendix 3: Average Maximum Temperature and Average Annual Rainfall 

from 1998-2013 Dodoma Municipality 

Year Rainfall (**Mm) AvMxTemp 

1998 410.5 29.4 

1999 600 28.9 

2000 745.5 28.1 

2001 569.5 27.5 

2002 573.5 28.9 

2003 486.5 29.7 

2004 698.5 28.7 

2005 315.5 29 

2006 550 28.8 

2007 740 29.1 

2008 548.5 28.9 

2009 791.5 29.4 

2010 310.5 29.6 

2011 581.5 29.3 

2012 498.5 29.1 

2013 476.5 29.5 
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Source: TMA report (2014) 


