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Abstract 

Indigenous technical knowledge is an accumulated experience over time, which could provide 
insightful guidance into management of climate variability if it was identified and recognised. This 
study aimed at identifying and integrating indigenous knowledge  for adaptation to climate change by 
smallholder farmers in coastal Kenya. The study was able to identify existing integrating indigenous 
knowledge that farmers use. These include planting of drought-tolerant crops (44%) to cope with floods 
and 58% for erratic rainfall. Most (66.9%) of the respondents also indicated that they use traditional crop 
varieties to cope with drought. The study concludes that indigenous technical knowledge plays a big 
role in addressing many problems. Farmers in Kilifi use it in the management of climate change 
challenges. However, this knowledge needs to be recognised and integrated in the agricultural 
communication systems. It is, therefore, recommended that policy interventions be employed in 
creating strategies that would encourage identification and recognition of integrating indigenous 
knowledge and its inclusion into scientific agricultural practices that would enable farmers to plan for 
and cope with current climate risks and adapt to future climate change. This would ensure 
sustainability and vitality in improving agricultural production for food security. 

Key words: climate change, indigenous technical knowledge, adaptation, integration, smallholder 
farmers. 

Introduction 

The worlds’ climate is continuing to change at rates that are projected to be unprecedented in recent 
human history. Some models are now predicting that the temperature increases by the year 2100 may 
be larger than previously estimated in 2001 (Thornton et al., 2006). Floods and droughts are becoming 
more frequent and severe, which is likely to seriously affect farm productivity and the livelihoods of 
rural communities. The impacts of climate change are likely to be considerably high in tropical regions. 
Sub-Sahara Africa is the most food-insecure region in the world (World Bank, 2008). Climate change 
threatens to aggravate the food situation unless adequate measures are put in place (IPPC, 2007). The 
environmental and social consequences of climate change put farmers’ livelihoods at risk and this is 
worse where farming is done at small scales. These farmers have lived with climate variations for many 
years and have developed their own coping strategies, known as indigenous technical knowledge 
(ITK). 

The usefulness of ITK in agricultural management has been overlooked by agricultural information and 
communication managers when advising policy makers. Of interest to climate change adaptation 
should be indigenous practices in food production systems, water-stress management, sociocultural 
systems, and cross-cutting and supportive issues represented in indigenous knowledge (Mazonde and 
Thomas, 2007). In Kenya, climate change effects have been felt most in the arid and semi-arid lands 
(ASAL). The agriculture sector, which forms the base of rural livelihoods is confronted with the major 
challenge of increasing food production to feed a growing and increasingly prolific population amidst 
decreasing availability of natural resources. This situation is exacerbated by the challenges related to 
climate change. To help farmers overcome climate change challenges, researchers and extension agents 
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have developed modern agricultural technologies, which they disseminate to farmers. There is, 
however, a wide gap between agricultural technologies produced in research institutions and their 
translation into increased yields and subsequent food security.  

In coastal Kenya, a lot of indigenous knowledge is noticed in the farmers’ way of carrying out 
agronomical practices. These hold crucial leads towards sustainable management of climate change 
related stresses. However, communication systems devoted to food production strategies have not been 
keen on incorporating ITK in their planning, thereby missing out on the many benefits that ITK brings 
into the agricultural information dissemination systems (Bernet et al., 2003). Some of the dissemination 
models have completely left out farmers’ contribution in the way that farming practices are carried out, 
making them mere recipients of technologies (Davis and Place, 2003). This study sought to find out the 
influence ITK might have in contributing to increasing food productivity. If ITK is well tapped, 
transformed and introduced in current technology development, it can help solve some of the problems 
faced by smallholder farmers.  

Materials and methods 

The target population comprised of all smallholder farmers from Ganze and Kikambala Divisions of 
Kilifi District. Ganze has a population of 52,330 persons while Kikambala has 60,040 persons (Central 
Bureau of Statistics, 2005). A sample frame consisting of smallholder farmers from the study area was 
developed using random sampling. A sample size of 167 household heads was arrived at using a 
formula developed by Yamane (1973). Agricultural extension officers from Kilifi and the Kenya 
Agricultural Research Institute (KARI)-Mtwapa were also interviewed as key informants. Data were 
collected by use of questionnaires (closed and open- ended). 

The data collected was sorted before being coded and entered into the computer using Statistical 
Package for Social Science research (SPSS) version 15.0 software. The same software was used for data 
analysis. Data were analysed using descriptive (frequencies and percentages) and inferential statistics 
(Chi-square test). 

Results and discussion 

Indigenous technical knowledge practicesuUsed in managing floods 

The most ITK practice used to manage floods is planting water tolerant crops and the least is digging 
trenches (Table 1). The reason could be that farmers tend to go for easy and low labour-intensive 
practices. Moving to higher grounds can only be practiced by those with available raised grounds. 
Traditional water conservation techniques known as zai pits and digging trenches could be labour-
intensive and expensive to undertake.  

Table 1: Frequency distribution of ITK practices used in managing floods 

ITK practice Frequency (%) 

Digging trenches 3 2 

Moving to higher grounds 34 31.2 

Planting water-logging/ flood tolerant crops 48 44.0 

Traditional water conservation 26 23.9 

Do nothing 11 10.1 

 

Iindigenous technical knowledge practices used in managing erratic rainfall 

In managing erratic rainfall, planting traditional seed is the ITK widely used by farmers while deep 
planting was the least (Table 2). These traditional seeds are with farmers and have been used for a long 
time. They, therefore, know their performance and reliability. As an opinion leader from Palakumi 
location asserted, “Giriama traditional maize seeds are more reliable and store well without being 
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damaged by pests unlike the hybrids.” Extension providers are not directly interested in these 
traditional varieties, though farmers have found out that they have a role in managing erratic rainfall. 
Again, as in the earlier discussion, farmers tend to go for practices they perceive as easy to carry out.  

Table 2: ITK practices used to manage erratic rainfall 

ITK practice Frequency % 

Deep planting 4 2.8 

Planting fast growing crops 5 3.5 

Using traditional varieties 83 58.5 

Early/ Timely planting 43 28.2 

Traditional water conservation 22 14.8 

Do nothing 16 11.2 

 

Indigenous technical knowledge practices used in managing drought 

Planting drought-tolerant crops was cited as the ITK most farmers use to manage drought (Table 3). 
Farmers find it easy to adopt drought-tolerant crops because of their simplicity and avkailabilty locally. 
Focused group discussions clarified that the drought-tolerant varieties used in the study area include 
Mengawa and Tela. These traditional maize varieties withstand drought. The extension systems do not 
recognise them. Instead, Pwani hybrids (PH 1 and PH 4) are promoted as fast or early maturing crops 
that have been developed for the coast region. The main challenges that hinder the full adoption of 
hybrids are that i) their seeds are expensive and are not easily available to farmers and that ii) the 
hybrids cannot withstand the very low rainfall and the changing rainfall patterns in the coast. KARI-
Mtwapa reported that PH 1 was developed for the coast region as an early maturing variety with a 
mechanism to escape drought. However, under low rainfall conditions like in the last four years, PH 1 
has been performing poorly, thus discouraging farmers from its use. It can be concluded that some 
options promoted by the extension staff do not fit into the real environmental and farmers’ situations. 

Table 3: Distribution of ITK practices used to manage drought 

Practice Frequency % 

Deep planting 3 2.1 

Early/timely planting 24 16.6 

Leaving farm fallow 4 2.8 

Mulching 22 15.2 

Planting drought-tolerant crops 97 66.9 

Planting fast/early growing crops 2 1.4 

Traditional water conservation 24 16.6 

Do nothing 10 6.9 

 

Indigenous technical knowledge practices used in managing pests 

Integrated pest management (IPM) is the most used method ITK to manage pests (Table 4). It involves 
the use of different methods in managing pests in crops, which include biological, cultural, chemical 
and mechanical methods. Harvested cereals are also preserved by keeping them above fireplaces in 
specially made stores known as lutsaga. However, farmers acknowledged that cereals stored in lutsaga 
still get infested by pests. They are not aware of the correct heap width, amount of heat needed and 
how long the lutsaga can remain effective. This is where researchers and extensionists could come in. 
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Table 4: Distribution of ITKs used in managing pest incidences 

Practice Frequency % 

Crop rotation 33 23.7 

Integrated pest management 61 43.9 

Selection/avoidance of crops 24 17.3 

Shifting cultivation 4 2.9 

Use of mkilifi tree 2 1.4 

Use of sand 1 0.7 

Do nothing 21 15.1 

 

Farmers could find it easy to use integrated pest management (IPM) because of its diversity and 
accessibility. It also allows farmers to use their own knowledge to suit their environment and be 
compatible with their agricultural practices. Shifting cultivation could be limited to those with big 
parcels of land, thus discouraging its use. Use of preparations of mkilifi (Azandrica indica) tree or sand 
alone could be of low acceptability because farmers do not have proper preparation methods and 
dosage rates. 

Indigenous technical knowledge practices used to manage heat on crops 

About half of the respondents chose planting heat-tolerant crops as the ITK mostly used to manage the 
effect of excessive heat on crops (Table 5). Heat-tolerant crops like cassava (Manihot esculanta) and 
especially local varieties including kibanda meno, kipenda roho and mzihana are popular in coastal Kenya. 
Crops that are concentrated along cool river banks have been observed by farmers to get least affected 
by heat. 

Table 5: Distribution of ITK practices used to manage heat on crops 

Practice Frequency % 

Mulching 52 38.5 

Planting heat tolerant crops 66 48.9 

Planting in cool areas 54 40 

Do nothing 3 2.2 

 

Integrating indigenous technical knowledge into scientific climate change adaptation practices 

Farming practices promoted by extension officers, to a large extent do not include the ITK that farmers 
use. The potential of ITK practices can only be tapped if what is in custody of farmers is shared with the 
extension and other farmers. This is possible if the extension systems are open to integration of 
feedback in research agendas. The study results show that ITK is being used among farmers to manage 
challenges that they face in farming activities. Since ITK seems to play a significant role in managing 
challenges related to climate change, there is need to integrate it in extension messages. If farmers are 
involved, they will embrace the new technologies that are developed by researchers and passed to them 
by extension officers. Similarly, if they interact with extension personnel in receiving extension 
messages, the mutual gain favours the integration of ITK in modern technology development and 
testing. 
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Table 6: The extent to which ITK has been integrated into scientific climate change adaptation 
practices by location (%) 

 
Extent of integration 

Locations 

Palakumi Ganze Mtwapa Junju 

Never 0 3.4 2.7 0 

Very little 43.3 20.7 6.8 50.0 

A little 13.3 24.1 24.7 27.8 

Often 33.3 31.0 49.3 11.1 

Always 10.0 20.7 16.4 11.1 

Chi-square= 31.033, p-value= 0.02 (p< 0.05), Significant 

 

Integration is highest in Mtwapa and lowest in Junju. Their level of integration could be different since 
Mtwapa is a cosmopolitan location with farmers who value extension services. Junju is remote and 
could be missing out on extension services with most of the farmers practicing only ITK methods of 
farming. 

An opinion leader from Ganze Division while responding to the question on the extent of integration of 
ITK and scientific practices said that it is present to a large extent (Figure 1). The only drawback is that 
the researchers and extension officers have not shown interest in responses, making farmers fail to 
realise the full potential of integration. He gave an example of integrated pest management. Farmers in 
Kilifi have known the use of lutsaga in preserving their cereals but scientists have never come out fully 
to work on the correct depth, amount of heat or how long the cereal should stay in the lutsaga before it 
is treated with chemicals to avoid infestation by pests. A similar sentiment was given by a village elder 
from Kikambala Division while commenting on the traditional seeds that they use. The elder said that 
scientists have have never tried to bulk or even preserve them in anticipation of their extinction. 

Figure 1: Extent of ITK integration (%) 
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Conclusion 

The study aimed to evaluate the farmers’ perception of effectiveness of agricultural communication 
systems and existence of farmer-extension interaction in the form of feedback, and to investigate the 
existence of ITK in management of climate change-related vulnerabilities. It was also to determine the 
extent to which agricultural information and communication systems (AICS) have integrated ITK for 
climate change adaptation by smallholder farmers of coastal Kenya. The following conclusions were 
made from the study: 

 The existing agricultural information and communication systems are perceived to be effective in 
disseminating agricultural knowledge to farmers, and encourages feedback. However, this feedback 
does not translate to farmers’ needs and priorities being incorporated in research agendas 

 Indigenous technical knowledge plays a big role in addressing many problems. Farmers use it in the 
management of climate change challenges such as floods, drought, erratic rainfall, pests and heat on 
crops 

 Farming practices promoted by extension officers, to a large extent, do not include the ITK that 
farmers have 

Recommendations 

It is important to find ways by which the farmers can build their livelihood resilience through coping 
better with current weather-induced risks as a pre-requisite to adapting to future climate change. The 
study has therefore made the following recommendations; 

  Agricultural knowledge and information systems (AKIS) which recognise ITK should be introduced 
in the present agricultural information and communication systems (AICS), and ITK should be 
included in development programs 

 There is need for the Government to develop a participatory programme for seed improvement, 
production, preservation and distribution. This is important since traditional seeds used by farmers 
face the risk of extinction because farmers will most likely use them as food in case of famine 

  There is need to target research to farmers’ needs more effectively to produce technologies more 
appropriate to farmers, as there is a growing importance of farmer participation in defining research 
agendas and technology generation. Indigenous technical knowledge needs to be tapped using 
appropriate mechanisms to save it from disappearing 
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