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ABSTRACT 
Drylands have low resource endowment. There has been a policy shift since the early eighties from 
government subsidies to market liberalization leading to increased input prices hence decreased 
access to technologies that promote natural resource management (NRM) and land productivity. As 
a coping strategy, most of the resource poor farmers have turned to utilization of the indigenous 
technical knowledge (ITKs) for sustainable NRM and land productivity. The objectives of this 
study included identifying the main ITKs utilized in NRM, and opportunities and constraints to 
utilization of ITKs to cope with the changing agricultural market policy. The methodology used in 
the study was focused group interviews and household surveys. Qualitative tools and quantitative 
method (frequencies) were used for data analysis. Results indicate that farmers increased utilization 
of ITKs in NRM as a response to market liberalization. Around 53 (livestock) and 10 (crops) main 
ITKs were utilised in Mbeere while 40 (livestock) and 11 (crops) were utilized in Tharaka. It also 
shows that 66.7% of the ITKs used were for livestock pests and diseases management. Awareness 
on ITKs varied across age sets (young :<55, Middle: 60-90 and Elderly age set: 100%) except in 
soil and water conservation techniques. Main good attributes of ITKs are cheapness and 
environmental sustainability among others. Main challenges include ITK erosion, efficacy and 
standardization. Hence, need for continuous documentation and calibration of the most appropriate 
ITKs, enhanced research contribution for standardization and further exploration for upscaling. This 
would enhance adoption, sustainable NRM and land productivity, hence improved rural livelihoods.   
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INTRODUCTION 
Socio-economic and biophysical environments of farmers vary within and between Agro-ecological 
zones (AEZs). This is mainly influenced by socio-economic and cultural factors like resource 
endowment and gender as well as biophysical factors like soil types and other natural resources. 
These factors create a social dichotomy (clear-cut socio-economic differences) between highlands 
and Semi-arid and arid areas. Hence, unlike areas on the slopes of Mt. Kenya, dryland areas have 
less access to resources and modern technologies due to their limited resources, poor infrastructure 
as well as lack of incentives for private entrepreneurs for service provision. Hence, market 
liberalization and withdrawal of government subsidies has imparted negatively to the resource poor 
farmers in these regions. Therefore, in mitigation against these negative impacts of market 
liberalization, there has been a shift from utilization of improved interventions like fertilizers, 
veterinary services, and modern soil and water conservation technologies to utilization of the 
existing indigenous technical knowledge (ITK) in both livestock and crop production. This includes 
use of ITK in livestock and crops’ diseases and pests control as well as soil and water conservation. 
This has led to a high level of complimentarity between modern and indigenous interventions in 
natural resource management (NRM) hence making it more sustainable and efficient. This may 
consequently lead to increased adoption of appropriate and sustainable NRM technologies, reduce 
cost of production and hence improve the rural livelihoods of the resource poor farmers in the 
drylands. 
 
Previous study in Mbeere and Tharaka districts documented various ITKs that are utilized in the 
drylands for improved productivity Kang’ara et al, 1997; Matiri F.M and J.N Ndubi 2002). Some of 
the recommendations from the study were a continuous documentation of ITKs to reduce the 
erosion between age groups/generations and also to assess whether there is increase or decrease in 



 

their utilization, and to what extent could the ITKs be further refined and upscaled. This study was a 
follow-up study from these recommendations.  
 
Objectives: 

1. Identify the main ITKs utilized in natural resource management in the study area.  
2. Assess the level of ITK between gender and age. 
3. Identify the key factors attributed to the surge in utilization of ITKs 
4. Identify the main advantages and disadvantages of using ITKs 
5. Recommend the way forward in the utilization and upscaling of ITKs 

 
METHODOLOGY 
The study was carried in the same sites (Mbeere and Tharaka districts) that were used in 
documentation of ITKs in the drylands. These were previously selected with the help of the 
extension staff and opinion leaders in Tharaka and Mbeere districts. Five key informants were 
identified by the community to stratify the farmers into age-group categories. Three age group 
strata: young {(35 years and below, middle age (35-55) and old (over 55 years)} were developed. 
By use of a checklist and a questionnaire, household, group and key informant interviews were 
conducted. Data was analysed by use of qualitative tools and frequencies (percentages) run by use 
of SPSS. Analysis for statistical differences was not done because frequencies could provide 
required information as per the scope of the study. 
 
RESULTS 
The results indicate that relatively, there were no big differences in terms of the ITKs utilized in the 
two districts of study. Hence, most of the results would be for the two districts combined. 
 
Main Crops and Livestock Production Pests and Diseases and their ITKs in Mbeere and 
Tharaka Districts 
Through facilitation, dialogue and deep reflections by the farmers and key informants, the main 
pests and diseases and their associated ITKs in the two districts were identified and summarized as 
in tables 1 and 2 below. 
 
Table 1: Main livestock pests, diseases and their associated ITKs 
Pest (P)/ 
Disease (D) 

Main ITKs Remarks 

Intestinal 
worms 
(round 
worms, ring 
worms etc) 

-Drenching with ‘ngeeta’ Rhapanae 
rhododendroides seeds concoction 
-Mururwe Toddalia asiatica roots 
crushed, mixed with water, boiled.  
-Drenching the animal with 
‘muvarwa’ Albizia antihelmitica 
leaves concoction 
- Drenching with crushed 
Mwirungwa Cleoriotis mulissima 
leaves concoction 

- Mainly in cattle, goats and sheep 
- Use of antihelminthics for 
deworming in the area is minimal 
compared to ITKs 
 



 

ECF (D) -Burn the lymph nodes with a hot 
iron rod/knife 
-Application of ‘Giatha’ Synaderium 
compactum sap on the lymph nodes’ 
sites 
-Piercing the lymph nodes with a 
sharp object 
-Application of colostrums on the 
lymph nodes’ sites at birth 

-Modern/recommended ECF 
treatments are very expensive for 
most of the farmers in the region to 
afford 
- Mainly in cattle 

Foot and 
mouth (D) 

-Ash spread at the boma entrance for 
the animals to be stepping on  
-Honey smearing on both mouth and 
hooves 
 

-No/insignificant number of farmers 
use Modern techniques 
-Mainly in cattle 

Pneumonia-
CCPP 
(‘Ivuri’) 

- Use of Mukuyu and water 
concoction 
-Use of Mutiru and water concoction 
-Grinded Kivaa leaves and water 
concoction 
-A concoction of ashes from the 
lungs of an infected goat that dies is 
fed to all the infected animals to 
increase inbuilt immunity 

-No/insignificant number of farmers 
use modern techniques 
 
 
 
- This ITK is akin to modern 
vaccination.  

Intestinal 
poultry 
worms 

Ground Ngeeta Rhapanae 
rhododendroides seeds, mixed with 
water and concoction given to birds 

- Exclusive in poultry 

 Source: Focus group discussions with farmers and key informants 
 
Table 2: Main crops’ pests, diseases and their associated ITKs 
Pests (P) 
/Diseases 
(D) 

ITKs Remarks 

Stalk 
Borer 

-‘Mathira’ Gridia latifolia leaves and water 
concoction applied in the funnel 
-Ash mixed with fine soil applied in the funnel 
-Ground ‘Muthiga’ bark and mixed with 
pepper and water. The concoction is put in the 
funnel 

- Some combine modern 
technologies with ITK – 
strategy to reduce costs  
- Mainly in cereals like 
maize 
- a serious field pests hence 
many inventions 

Chafer 
Grubs 

-Removing the chafer grubs and killing by 
hand during the weeding routine 
- Ritual performance 

-The ritual performance 
getting unpopular- associated 
with anti-Christianity 
-  A field pest in mainly in 
cereals 
 

Kiwi 
Beetle 

_Spreading of Makuri Ocicum basilicum 
leaves on the crop farm. The scent repels the 
Kiwi beetle 
-Burning dung repels the pest 
--Spraying with pepper and tobacco concoction 

-Very effective but rarely 
used because it is associated 
with backwardness 
- Field pest for legumes like 
green grams and cowpeas 



 

Streak 
Virus 

-Uprooting of the affected crops and tread on 
footpaths 

-Associated with some 
cultural beliefs 
- Mainly in cereals like 
maize, sorghum and millet 

Storage 
weevils 

-‘Muvangi Mexican marigold placed on the 
floor, un-threshed grain stored and covered 
with the same 
- Dusting with ground ‘Ngeeta’ seeds before 
storing 

- Becoming quite popular 
- In cereals 

Aphids -The field sprayed with ground ‘ndaaru’ 
sarcostemma viminale leaves/water concoction 
-Ash /water concoction spray 
-‘Makuri’ Ocimum basilicum flowers spread 
on the crop- repellent scent 

- Exclusively in legumes like 
green grams, cowpeas etc. 

Source: Focus group discussions with farmers and key informants 
 
Soil and Water Conservation Practices 
Unlike other ITKs utilized in the two districts, the utilization of indigenous soil and water 
conservation (SWC) methods has been increasing over time compared to the modern SWC methods 
like terraces. However, market liberalization and withdrawal of price subsidies could have had spin 
off effects not necessarily to conserve S&W, but to mitigate against increasing prices of inputs like 
fertilizers (soil fertility improvement). This could also have triggered some modifications on the 
existing integrated SWC techniques like reinforced trash lines with fodder shrubs, combination of 
loglines with trash lines among others. In addition, the farmers associated recent increase in 
utilization of integrated SWC techniques to enhanced sensitization and awareness creation by both 
extension and researchers, among others.  
 
The most practiced soil and water conservation measures are the indigenous methods. This is 
because modern soil and water conservation technologies are labour intensive and most of the 
farmers are resource poor to afford hiring of labour. In addition, some of the modern technologies 
are not compatible with the physical environment. The most indigenous soil and water techniques 
practised in the area include: 

1. Trash lines 
2. Local grass strips 
3. Trash lines reinforced with grass strips 
4. Trash lines reinforced with sticks 
5. Stone bunds 
6. Log lines 
7. Log lines reinforced with sticks 
8. Stone bunds- Log lines combination 
9. Mulching 
10.  ‘Kirita’ vernoria spp, ‘Makengeria’ cammelina bengalensis, ‘kimore’ cammelina 

imberbis strips- these are leguminous weeds used to make strips for S&W control 
11. A combination of loglines and trash lines etc 
12. Trash lines reinforced with grass strips and fodder shrubs 

 
Farmers’ Awareness on the Recommended/Improved Crop and Livestock Production 
Technologies 
Despite the low level of adoption of the recommended/modern technologies in both crops and 
livestock, farmers’ level of awareness about these technologies appears to be reasonably high. 
Through facilitation by the key informants, the farmers’ group was able to identify the major 
recommended/modern crop and livestock production as well as SWC technologies. Table 3 shows 



 

the list of modern technologies that were identified by the farmers’ group for crop and livestock 
production in the region.  
 
 
Table 3: Modern technologies identified by farmers for crops and livestock production  
Crops Type Pests (P) /Diseases 

(D) 
Recommended/Modern Technology 

Maize, Sorghum, 
Millet 

Stalk Borer Dusting with Bulldock or Marathion 

Maize, Sorghum, 
Millet 

Chafer Grubs Use of Furadan or Nemacur when planting 

Green Grams, 
Cowpeas 

Kiwi Beetle Use of Fastac 

Maize, sorghum, 
Millet 

Streak Virus Seed dressing with Marshal  

Maize, sorghum, 
Millet 

Storage weevils -Dusting with Actellic  

Green Grams, 
Cowpeas 

Aphids Application of pesticides like karate 

Livestock Type Pest (P)/Disease (D) Recommended Modern Technology 
Cattle, Goats and 
Sheep 

Intestinal worms 
(round worms, ring 
worms etc) 

Use of antihelminthics for deworming 

Cattle ECF (D) Butalex, Clexion or Perfexion injection 
Cattle, Goats and 
Sheep 

Foot and mouth (D) Vaccination and topical treatments of wounds 

Cattle, Goats and 
Sheep 

Pneumonia-CCPP 
(‘Ivuri’) 

Antibiotic drugs especially sulphur drugs 

 
Poultry Intestinal poultry 

worms 
Poultry dewormers 

Source: Focus discussions with farmers in Tharaka and Mbeere districts  
 
Trends in the Utilization of ITKs in the Areas of Study 
Farmers constructed ITK utilization timelines from early 60s to late 2000 (2006) by use of 
participatory tools. This was as reported in figure 1. These results indicate that utilization of ITKs 
started declining over time up to late 1980s when it started increasing over time. The results also 
show that there are no trend differences between the two districts (Mbeere and Tharaka). 



 

E= Early  L = Late 
Fig 1: Trends in ITKs utilisations from early 60’s to late 2000 
 
Price Changes’ Trends for Crop and Livestock Production Inputs. 
By use of the same participatory process, the farmers’ group discussed and constructed the input 
price changes since late 60s. The results indicate that according to the farmers’ 
perception/observations, prices for both livestock and crop production commercial inputs have been 
increasing gradually from ‘60s up to early ‘80s when there was a steep price increase. The price 
changes trend that was constructed by the farmers is as shown in figure 2.  
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Fig 2: Trend in input price changes from early 60s to late 2000  
 
 
Taking figures 1 and 2 in context, it shows that there is a relationship between ITK utilization and 
price changes trends. The farmers also reinforced this in that they associated the surge in utilization 
of ITKs in the ‘80s to input (both crops and livestock) price increases from the late ‘80s. This was 
equally attributed to market liberalization and reduced government subsidies, which were dominant 
since independence.  
 
Trends in Availability of Extension Services at the Farm/Community Level 
Farmers through facilitation and participatory process constructed figure 3. It captures farmers 
perception on the availability of extension services like veterinary services, animal production, crop 
production, crop protection as well soil and water conservation services from late ‘60s to late 2000.  
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Fig 3: Extension services availability trend from early 60s to late 2000 
 
 
The trends clearly show that provision of extension services at the farm/community level increased 
steadily from late ‘60s up to early ‘90s when they started declining up to the time of the study. It 
was also noted that before early ‘90s, most of the extension services were provided at the farm level 
except those of livestock diseases that called for communal dipping and vaccinations. The sharp 
drop in provision of extension services from early ‘90s was associated with civil service 
retrenchments as well as the crunch in government employment of fresh extension staff. 
 
ITKs Distribution among Enterprises and Awareness among different Age Sets 
Through facilitation, the farmers clustered the main identified ITKs between crops and livestock 
pests and diseases. This resulted in a table of distribution of ITKs in crops and livestock as 
summarized in table 3. 
 
Table 3: Distribution of ITKs between Livestock, crops and soil and water conservation 

Year 2000 Year 2006 ITKs 
Distribution Livestock Crops TOTAL Livestock Crops TOTAL 
ITK Diseases 
(Mbeere) 

43 10 53 45 10 55 

ITK Pests 
(Mbeere) 

31 17 46 35 23 58 

ITK Diseases 
(Tharaka) 

40 11 47 44 16 60 

ITK Pests 
(Tharaka) 

29 17 48 35 21 56 

S&WC 
(Mbeere) 

- 9 9 - 12 12 

E 60s L 60s E 70s L 70s E 80s L 80s E 90s L 90s E 2000 L 2000 

Extension services



 

S&WC 
(Tharaka) 

- 9 9 - 12 12 

Total ITKs  
(Mbeere) 

74 
(67%) 

36 
(33%) 

110 80 
(64%) 

45 
(36%) 

125 

Total ITKs 
(Tharaka) 

69 
(66%) 

36 
(34%) 

105 79 
(62%) 

49 
(38%) 

128 

 
 
The results indicate that there is some increase in the number of ITKs being utilised between 2000 
and 2006. However, it is important that the increase may not necessarily mean identification of 
previously unknown ITK interventions but a combination of the existing ones. For example, the 
increase in ISWC techniques is mainly through combinations and hence may be more of improved 
farmers’ innovations than discovering of new ITKs. It also appears that there are no relative 
differences in the changes between the two districts 
 
Awareness and Utilization of ITKs according to Age Sets  
According to age sets that were developed by the key informants of the young, middle age and the 
old, awareness and utilization of ITKs in livestock, crops and soil and water conservation ITKs 
were found to vary between age sets in both districts, with no significant variations between same 
age sets in the two districts. However, the ITKs awareness between age sets appears to have 
changed between 2000 and 2006. According to 2000 survey, the lower age set (below 35 years) had 
little awareness in all the ITKs compared to 2006 survey. The results on awareness between age sets 
for the two studies are as represented in Tables 4 and 5. 
 
 
Table 4: Awareness/utilization of ITKs across age sets (2000 survey) 

Age Sets Type of ITKs 
Below 35 
Years 
(Young) N=30 

Between 35-55 
Years 
(Middle Age) N=30 

Above 55 Years 
(Old) N=30 

Livestock Diseases ITKs <40% 60-70% 100% 
Livestock Pests ITKs <40% 70-80% 100% 
Crops Diseases ITKs <30% 40-50% 100% 
Crops Pests ITKs <30% 60-70% 100% 
S&WC ITKs 100% 100% 80-90% 
Source: secondary data 
 
Table 5: Awareness/utilization of ITKs across age sets (2006 survey) 

Age Sets Type of ITKs 
Below 35 
Years 
(Young) N=30 

Between 35-55 
Years 
(Middle Age) N=30 

Above 55 Years 
(Old) N=30 

Livestock Diseases ITKs <55%  60-90% 100% 
Livestock Pests ITKs <50% 70-90% 100% 
Crops Diseases ITKs <50% 60-70% 100% 
Crops Pests ITKs <60% 70-90% 100% 
S&WC ITKs 100% 100% 100% 
Source: survey data 
 
As earlier indicated, the quantitative analysis that was done was running of the frequencies because 
it was adequate as per the scope of this study. Therefore analysis for statistical differences was not 
done. The results indicate that most (Over 60%) of the middle and old age sets are aware of the 



 

most ITKs in livestock, crops and soil and water conservation. However, the knowledge about 
existence and utilization of most ITKs in lower age set (the young) is limited in both crops and 
livestock production. However, the young and the middle age groups were better in terms of 
awareness and utilization of soil and water conservation ITKs compared to the old age set. This is 
attributed to the fact that there were few modern SWC techniques being practised and most of the 
ISWC were combinations, like trash lines with grass strips, reinforced stone bunds and log lines that 
are being practised by the middle and the young age groups with the old age sets sticking to the 
traditional ways. Hence, some of these combinations are not ITKs per se but farmers’ innovations in 
natural resource management, with the young age sets taking the lead. 
 
Increased level of awareness of ITKs among the same age sets between the years 2000 and 2006 
implies that there is more information/knowledge flow related to ITK between age sets over time. 
This may imply that ITKs are becoming more important and appreciated even in the lower age sets, 
and this may be attributed to the changing agricultural policy that led to increased commercial input 
prices. The increased commercial input prices consequently led to decrease in the demand and 
utilization and hence increase in ITKs demand and utilization. Thus, the ITK knowledge systems 
may be sustainable over time by reduction in ITK erosion across age sets.  
 
Utilization of ITKs among Gender (Specifically Men and Women) 
Despite the insignificant relative difference of ITKs awareness among gender, their actual 
application appeared highly different across gender. By use of the old age set (17 men and 13 
women) where at least every body is aware of all the existing ITKs, the results on actual application 
by gender were as shown in Table 6. 
 
Table 6: Application of ITKs by Gender 

Number and (%) applying/utilizing by gender Type of ITK 
Men Women 

Livestock Diseases 17 (100) 2 (15) 
Livestock Pests 17 (100) 2 (15) 
Crops Diseases 3  (18) 13 (100) 
Crops Pests 5  (29) 13 (100) 
ISWC 17 (100) 13 (100) 
Source: Survey Data 
 
Men mainly applied ITKs for livestock production while women mainly applied those for crops. 
Both men and women utilized ISWC techniques equally. However, this was found to vary between 
specific ISWC techniques. For example, men made most log lines and stone bunds while it is vice 
versa for trash lines. This could be explained by the cultural gendered roles and responsibilities. 
Livestock and crops management were culturally the roles of men and women respectively. Stone 
bunds and log lines were usually constructed when opening new fields, which was mainly the 
responsibility of men. 
 
Positive Attributes and Challenges associated with Utilization of ITKs in Agricultural 
Production (Livestock, Crops and Soil and Water Conservation) 
 
Farmers in both areas of study did appreciate that there are enormous positive attributes that could 
be associated with utilization of ITKs. However, it was also felt that there are challenges that 
confront utilization of ITKs and hence necessary remedies are pertinent. 

Positive Attributes 
1. The extension mode is self sustainable- from parents to children 
2. Sustainable environmental management – minimal degradation 



 

3. ITKs not expensive as compared to commercial inputs – appropriate to resource poor 
farmers 

4. ITKs are ‘resource neutral’ - works the same way across wealth categories 
5. Does not require external support – utilizes local resources 
6. ITKs have strong community ownership - not associated with ‘foreigners’ 
7.  High complimentarity with modern technologies 
8. A basket of innovations in an attempt to solve a particular problem – unlike the scientific 

linear model of one to one 
 
Challenges Confronting ITKs 

1. Lack of standardisation/calibrations- can either under dose and hence ineffectiveness or over 
dose leading to killing 

2. No concrete evidence on their efficacy 
3. Mainly practised by men especially those related to livestock – a likelihood of systematic 

gender isolation in ITK utilization 
4. Likelihood of losing some out due to non-documentation and only stored in memories (one 

dead old man is a whole rich library burnt) 
5. Highly gendered and hence can lead to systematic discriminations in terms of practise 

between gender 
6. Perceived to be backward practices, hence rarely promoted openly 
7. Lack of adequate support by other partners (Researchers and Extension among others) 
8. Lack of clear mechanisms for upscaling within and outside the locality 

 
CONCLUSION 
The areas of study have lived with ITKs in agricultural production over a long period of time. It 
also shows that market liberalization and withdrawal of government subsidies from mid 80s led to 
increased utilization of the ITKs as a coping mechanism to increased prices for commercial inputs 
in the study areas. It also shows that continuous escalating of input prices enhances ITK knowledge 
systems between age sets and hence making it more sustainable, with less ITK erosion. The poor 
access to modern technologies due to lack of resources, poor infrastructure, declining extension 
services and withdrawal of government support makes advocacy for more utilization of ITKs in this 
region very pertinent. The study also clearly shows that the ITKs in agricultural production are very 
appropriate for poor resource farmers because they are cheap. Majority of the households in these 
areas are poorly endowed with resources and hence utilization of ITKs would be very compatible 
with the socio-economic environment.  
 
RECOMMENDATIONS 
Policy makers need to provide support and resources to scientists and other key stakeholders for 
continuous documentation and promotion of ITKs in the drylands to reduce ITK erosion. Despite 
most of the ITKs being popular in the communities, they lack calibration, standardization and 
quality control. Lack of standards and calibration of ITKs remains a big challenge. Therefore, 
biophysical scientists (animal, crops and soil and water scientists among others) need to go further 
and provide leadership in this front to improve their efficacies, efficiency and productivity. This 
would improve the adoption of ITKs and hence improve the agricultural production of the resource 
poor farmers. ITK knowledge system is mainly grounded at the extended family/kinship level. This 
therefore poses a challenge on identifying the appropriate up scaling mechanisms/pathways to 
improve its adoption at both local and regional levels.  
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