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Introduction 
Understanding indigenous knowledge 

is not only necessary to communicate 

the scientific forecast, since it is learnt 

and identified by farmers within a 

cultural context. By perceiving such a 

knowledge base, it may facilitates 

social interaction and promote 

acceptance of scientific forecast among 

the framers (Sanni et al., 2012 and 

Chang’a, Yanda & Ngana, 2010). 
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Abstract  
The research assessed the advance the necessity to integrate the indigenous 

knowledge and modern scientific used in predicting and planning rainfed 

farming. Focus group discussion (FGD) was conducted on rainfed farmers aged 

40 years and above of both male and female in two communities in each of four 

agro-ecological zones. Also in-depth interviews were conducted with key 

informants in all selected communities on both genders aged 60 years and above 

and NiMet staffs were interviewed. The information sources were analysed using 

qualitative method and words map produced using Nvivo software. The ArcGIS 

was used to produce Agroecological map. Findings of the research revealed that 

there is no synergy between the two knowledge systems. The research proposed 

the integration of indigenous and modern scientific knowledge as a way of 

improving quality of rainfed prediction and planning. 
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Integrating the scientific and indigenous climate forecasts information on rainfed 

farming decision is gaining momentum in the recent years. The IK research in 

conjunction with meteorological office forecasting information will improves the 

timing of agricultural operations and disaster risk management activities. Rainfed 

farmers in Africa were not familiar with the application of scientific weather 

forecasts and prediction. Hence integrating local knowledge in to modern scientific 

knowledge should be encourage in order to reduce the vulnerability of communities 

to disasters with through and effective evaluation protocols. Integrating IK and 

Scientific knowledge contributes to climate change adaptation among rainfed 

farmers. 

 

Statement of Research Problem 

According to Jimme, Kagu & Yahya (2016) religious and cultural perspectives in 

environmental resource management in Borno State, consequently, they encourage 

integrating both the local and western strategies to achieve sustainable agricultural 

management. Communities in Borno State largely engage in rainfed farming and 

trading of farm produce, they often grow rainfed crops which largely depend on 

rainfall, temperature and other physical factors, as well as farmers’ indigenous 

knowledge which is used in predicting and better timing of their activities. 

However, these farming activities are sometimes affected by climate fluctuation as 

well as change and inadequate planning, hence the need for research in indigenous 

prediction and planning. 

 

Aim and Objectives 

The research aim is to advance the necessary to integrate indigenous knowledge 

and modern scientific knowledge used for predicting and planning rainfed farming. 

 

The Study Area 

Borno State lies in the extreme north-east corner of Nigeria; between latitudes 10o 

30’ to 13o 50’ north and longitudes 11o 00’ to 13o 45’ east. It occupies an area of 

69,435 sq. km sharing border with three States; Adamawa to the south, Gombe to 

the south west and Yobe to the west; as well as three countries, namely, republic 

of Niger, Chad and Cameroon to the north, north-east and east respectively (Figure 

1). 

 

Weather and Climate 

The climate of Borno State is characterized by dry and wet seasons. The natives of 

the region traditionally identify four seasons, Binem (cool dry season) – harmattan 
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season from December to February, Bey (hot dry season) – from March to late 

May; Nengeli (rainy season) from June to September and Biila (humid dry season 

transitional period) between September and November. The timing is however not 

rigid owing to vagaries in climate of recent times. The daily average temperatures 

are high throughout the year ranging between 25oC to 44oC, and lowest 

temperature usually recorded in January and the highest in April (Waziri, 2007). 

There are clear differences between diurnal and night temperature especially in the 

northern fringes of the State. It is common knowledge that rainfall has been 

dwindling in the state both in quantity and number of rainy days since the 1970s. 

The mean annual rainfall ranges between a little over 800mm on the Biu plateau 

and less than 500mm in the extreme northern part of the State, while rainy days 

reduce from south to north between 80 to less than 40 days. For instance, in 2004, 

there were 60 rainy days in Biu and 20 days in Ngala with a total amount of 951 

and 499 millimeters of rainfall respectively (Statistical Year Book, 2006); and this 

has created a lot of challenges on rainfed farming. Drought, famine and pest occur 

so often. Rivers are mostly dry, ground water is getting deep and desiccation is 

wide spread. The rainfall pattern of the state is the mono-modal, the peak rainfall 

experience in the month of August (Waziri, 2007). 

 

Farming System and Livelihoods 

Farming system in Borno state is mostly the combination of the crop production 

and livestock farming or both. Crops cultivated include sorghum, millet, beans, 

rice, groundnut, cotton, onion, garlic and vegetables. Livestock such as cow, sheep, 

goat and camel are found in the area. The livestock plays an important role in the 

crop production for example cow is use in ploughing the soil, its waste helps in 

improving soil fertility and proceeds from sale is used for financing the crop 

cultivation and crop residue on the other hand is used in feeding the livestock. 

Most crops produced in the basin are rainfed, cultivated and harvested using simple 

tools and indigenous knowledge. Sometime crops were produced without chemical 

fertilizers and agrochemicals. Mixed cropping, crop rotation and intercropping 

were used to manage soil fertility. Other important rainfed farming is masakwa 

farming, where seedlings were produced at different phase in time of the rainy 

season and transplanted at the end of the rainy season; on a deep clay soil 

(vertisols); under this condition only dry season sorghum is produced. This type of 

farming is practiced in area around Mafa, Dikwa, Marte, Kala- Balge, Ngala, 

Monguno and Bama local government areas. Onion, rice, and wheat planted on the 

floodplain during rainy season receive supplementary irrigation at the later stage, 
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due largely to the short rainy season. The most common crops produced in all agro-

ecological zones are beans and groundnut. Cucumber and pepper are produced only 

in semi-arid zone of Geidam-Asaga-Monguno plain, basically along the floodplain 

of Kumadugu Yobe and Gana. Rainfed crops are for household consumption, 

financing of social activities (marriage, child circumcision, hospital bill and so on), 

cooking oil production, livestock procurement, feeding and barter trade. House 

wives do supplement what their husbands produce. Rainfed agriculture in Borno 

State as elsewhere will continue to play a dominant role in providing foods and 

livestock for the population. 

 

Literature Review and Conceptual Framework 

Integrating Indigenous Knowledge and Scientific Knowledge 

The importance of integrating both the scientific and indigenous climate forecasts 

information for farm level decision is gaining momentum in Mahenge and Ismani 

wards, Tanzania (Kijazi et al, 2012). Orlove, Roncoli, Kabugo and Majugu (2009) 

analyzed a system of indigenous knowledge about climate, to document this 

system’s complexity, large spatial, temporal and social scales and its dynamic 

nature and discussed how IK complements the modern science in Southern 

Uganda. 

According Makwara (2013) the IK can provide significant values and boosts in the 

improvement of forecasting accuracy and reliability if it would be systematically 

researched, documented and subsequently integrated into conventional forecasting 

systems. The IK research in conjunction with meteorological office forecasting 

information will improves the timing of agricultural operations and disaster risk 

management activities. However, most farmers in southwestern Free State, South 

Africa were not familiar with the application of scientific weather forecast and 

predictions for their farming activities or with the other science based agro 

meteorological products (Zuma – Nethiukhwi, Stigter & Walker, 2013). 

Although diverse practices were applied to predict and manage local disaster 

events, the skepticism prevails among locals towards these practices regarding 

their effectiveness in Northern Ghana. Due to the lack of Science Based tools and 

systems for disaster prediction and management, local communities continually 

depended on their knowledge systems and practices and integrating the local 

knowledges into modern scientific knowledge should be encouraged in order to 

reduce the vulnerability of the local communities to disasters with thorough and 

effective evaluation protocols (Ngwese, Saito, Sato, Boafo and Jasaw, 2018). 
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This study identifies and documents existing indigenous knowledge in weather 

forecasting in Lushoto District, Northern Tanzania which aims at promoting the 

integrating of indigenous knowledge and scientific weather forecasting for climate 

risk management. In order to improve it accuracy, systematic recommendation of 

indigenous knowledge and establishment of a framework for integrating 

indigenous knowledge and Tanzania Meteorological Agency (TMA) weather 

information was encouraged (Mahoo, Mbungu, Yonah, Recha Radeny, Kimeli & 

Kinyangi, 2015). Loita Maasai community of Kenya have good understanding of 

their IK which policy planners and climate specialist need to integrate two types of 

knowledge and in doing so, will instigate development initiatives that are both 

environmentally and socially appropriate and hence, more sustainable (Saitabau, 

2014). 

A study in Zimbabwe shoed that farmers’ willingness to use seasonal climate 

forecast to increased when the forecast were presented in conjunction with and 

compared with the local indigenous climate forecasts (Patt & Gwata, 2002). People 

are better able to adopt new ideas when it can be seen in the context of existing 

practices (Boko, Niang, Nyong, Vogel, Githeko, Medany, Osman – Elasha, Tabo 

and Yanda 2007). Indigenous knowledge has for generation’s assisted rural 

subsistence farming communities adapt to climate change and make daily decision 

regarding agriculture (Basdew, Jiri & Mafongoya, 2017). 

While there is a general recognition that integrating traditional ecological 

knowledge will contribute to climate change adaptation among the Mayan 

indigenous farmers in Mexico’s Yucatan Peninsula, agricultural interventions have 

made little progress in achieving this due to the assumption of a clear divide 

between traditional ecological knowledge and scientific knowledge. This research 

considers that knowledge integration is already occurring, but in context of 

economic, socio – cultural and political inequalities (Camacho – Villa, Martinez – 

Cruz Ramirez – Lopez, Hoil – Tzuc & Teran – Contreras, 2021). 

 

Methodology 

This study adopted cross – sectional survey design in sourcing data. The data 

required basically concerned with getting people’s perceptions and wisdom on 

indigenous knowledge on weather and climate change. Qualitative data on how 

farmers’ response to the climate changes and variability of indigenous and 

scientific prediction systems. The data were obtained through FGD among rainfed 

farmers of 40 years and above of both gender and key informant interview for aged 

group of 60 years and above with specialized knowledge and skills. The study 
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adopted multistage sampling methods. First is the stratification of the state into 

four agro-ecological zones namely; Semi -Arid, ecozone of Geidam-Asage-

Monguno plain, Dry sub-humid ecozone of Gumen-Nguru-Maiduguri plain, Dry 

Sub-humid ecozone of Chibok-Biu-Mubi-Song high plain and Dry Sub-humid of 

Azare-Gombe-Yola plain. The variations in agro-ecologies may cause disparity in 

indigenous knowledge as regard to the perception of the causes and effects climate 

change and variability; thus two communities were sampled from east zone. The 

sampled communities were Abadam, Gudumbali, Bama, Magumeri, Damboa, 

Gwoza, Bayo and Shani (figure.1). At the second stage, one male group and one 

female group were selected from each community to make sixteen (16) groups. 

Each group composed of people from 40 years and above and numbered six to 

eight. A total of 20 key informants were purposively sampled in all ecozones 

through snow balling. A knowledgeable person in each community was picked for 

the in-depth interview. In the communities of semi-arid ecozones of Geidam-

Asaga-Monguno plain and dry of sub-humid ecozones of Gumen-Nguru-

Maiduguri plain three key informants were interviewed. Two key informants were 

interviewed in communities in dry sub-humid ecozones of Chibok-Biu-Mubi-Song 

high plain and dry sub-humid ecozones of Azare-Gombe-Yola plain. The 

difference in sample was necessary because in the later zones, no new information 

was received after the interview of two (2) persons. All the key informants were 

aged. Furthermore, data for this study was obtained in Internally Displaced 

Persons’ Camps (IDPs) namely; Bakassi, MOGCOLIS, Dalori, NYSC and 

Teachers Village in Maiduguri except those in the Dry of humid ecozones of 

Azare-Gombe-Yola plain (Bayo and Shani) which were taken in their localities. 

Those in the camps were interviewed after obtaining permissions letter from 

National Emergency Management Agency Borno State Office Maiduguri. Data 

derived from FGD and KIIs were analyzed using qualitative method. A software 

based analysis, Nvivo software was used to produce word clouds, which produced 

the patterns in the perceptions and thought of the rainfed farmers. Frequency tables 

were used to summarize and organized the data. All ethical issues bothering on 

informed consent, respect for anonymity, confidentiality and respect for privacy as 

they affect the research participant were taken into consideration in the process of 

data collections. 

 

Case for Integration and Scientific Knowledge 

Conventional weather parameters measuring instruments are used in measuring 

weather events, predictions and planning. Indigenous knowledge on the other hand, 
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uses astrological features, local weather observations, phenological events and 

hydrological observations. Both NiMet scientific approach and indigenous 

knowledge predicts weather before commencement of the raining season to enable 

farmers to prepare against the season early. Failure sometimes happens both in 

scientific and indigenous knowledge predictions; however, it is generally accepted 

and considered good when prediction is 60% correct scientifically. Furthermore, 

NiMet will not accept unverifiable indigenous knowledge even if they are lacking 

information or knowledge on future weather trend. Rainfed fathers on the other 

hand will not easily accept NiMet report because its complex and more generalized. 

Thus, there is no synergy between two knowledge systems. 

 

Nigerian Meteorological Agency (NiMet) 2021 Seasonal Climate Prediction 

From NiMet report, it is expected that the onset of the planting season will be 

earlier in most places while the season may likewise be prolonged especially in 

few areas in the northeast where cessation might take place later than usual. Other 

variables like the length of the season and temperature throughout the season and 

unprecedented heavy downpours are expected. The onset (planting) dates of 

growing season of the study area was predicted likely to have it onset from 30th 

May to 14th June in southern region and from 14th June, to 29th June in northern 

region. The cessation dates of growing season are very essential for the end of 

season and post season activities such as harvesting, storage, preservation etc. 

These dates inform the end of the minimum moisture available to withstand 

farming activities. The cessation dates can be seen to progress from the Sahelian 

through Sudano of the study area. Raining season end in northern region from 9th 

October to 29th October while Central and Southern Regions from 19th October to 

29th October and normal departure throughout the study area. 

Furthermore, moderate dry spell is predicted in the study area for the months of 

June and August; however severe dry spell is predicted in the northern region Local 

Government Area of Abadam, Mobbar, Kukawa, Guzamala, Gubio, Nganzai and 

Monguno. During dry spell, cropping pattern adjustments can also help farmers 

adapt to changing weather patterns. Plants can be planted further apart so more 

moisture is available for each row, increasing the likelihood that they survive a 

period of dry spell. 

The importance of integrating what both the scientific and indigenous climate 

forecasts information for farm level decision is gaining momentum (Kijazi et al, 

2012). In line with this research, the wisdom of experience-indigenous farmers is 

increasingly subordinating the scientific – technical western knowledge (Forum of 
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Cultures, 2004 and Sibisi, 2004). However, scientific validation remained a critical 

challenge for indigenous knowledge practitioners. Furthermore, much of 

indigenous knowledge is rooted in oral traditions and is not systematically 

documented in written form, with some notable exceptions of traditional medicine 

from India and China. With good understanding of IK, policy planners and climate 

specialist will be better able to integrate IK with scientific knowledge and in doing 

so, will instigate developments initiatives that are both environmentally and 

socially appropriate and hence more sustainable developments (Saitabau, 2014). 

 

Summary, Conclusion and Recommendations 

Summary 

Case for integration of indigenous and scientific knowledge, conventional weather 

parameters measuring instruments were only used in measuring weather events, 

predictions and planning. IK on the other hand uses astrological features, local 

weather observations, phenological events and hydrological observations. 

However, NiMet will not accept unverifiable IK even if they are lacking 

information on future weather trend. Also rainfed farmers will not easily accept 

NiMet reports because it is generalized. Therefore there is no synergy between the 

two knowledge systems. 

 

Conclusion 

Rainfed farmer in the study area are conversant with the forms and management of 

IK, however, the knowledge relevance increases as you move from southern to 

northern regions, resulting from decreasing rainfall and increasing temperature 

condition which make predictions and planning necessary among rainfed farmers 

in the northern region. Young persons who have long contact with elders and their 

environments are mostly versed in the indigenous knowledge through their 

experience, experiment, proverbs, songs and stories. This knowledge is generally 

accurate and reliable although sometimes affected by climate change and 

variability. 

 

Recommendations 

First, there is need for the integration of IK and modern scientific knowledge 

system for accurate and reliable forecasting, predictions and planning of rainfed 

farming in order to achieve food security in the study area. This can be done when 

NiMet and other stakeholders recognized and used IK concurrently with the 

scientific predictive knowledge. One way to ensure its continued existence and 
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used is to integrate indigenous knowledge into the education curriculum and to link 

it with formal climate change research through the participation of the local people. 

As indigenous knowledge played a valuable role in providing local scale expertise 

in formulating research questions and hypotheses, there is the need for further study 

on how to blend the two knowledge systems in order to improve their accuracy and 

reliability. 

 
Figure 1: Borno State Sampled Location   

Source: Adapted from FAO, National Special Programmed for Food Security 

(NSPFS) 2005 

 

REFERENCES 
Basdew, M., Jiri, M & Mafongoya, P.L (2017). Integration of indigenous and scientific knowledge in climate 

adaptation in KwaZulu-Natal, South Africa. Change Adaptation Socioecol. Syst., 3: 56–67 DOI 

10.1515/cass-2017-0006  

Boko, M., I. Niang, A. Nyong, C. Vogel, A. Githeko, M. Medany, B. Osman-Elasha, R. Tabo & P. Yanda, 

(2007). Africa. Climate Change 2007: Impacts, Adaptation and Vulnerability. Contribution of Working 

Group II to the Fourth Assessment Report of the Intergovernmental Panel on Climate Change, M.L. 

Parry, O.F. Canziani, J.P. Palutikof, P.J. van der Linden and C.E. Hanson, Eds., Cambridge University 

Press, Cambridge UK, 433-467.http://eprints.lse.ac.uk/64057/ 

Camacho-Villa, T.C., Martinez-Cruz, T. E., Ramírez-López, A., Hoil-Tzuc, M & Terán-Contreras, S (2021). 

Mayan Traditional Knowledge on Weather Forecasting: Who Contributes to Whom in Coping With 

Climate Change? Frontiers in Sustainable Food Systems, 6(5):1-17.  Doi: 10.3389/fsufs.2021.618453  



212  africanscholarpublications@gmail.com                                                                               

 2022 

 

Chang’a, L.B; Yanda, P.Z & Ngana, J (2010). Indigenous knowledge in seasonal rainfall prediction in 

Tanzania: A case of the South-western Highland of Tanzania. Journal of Geography and Regional 

Planning, 3(4):66-72. http://www.academicjournals.org/JGRP 

Forum of Cultures (2004). Pietermaritzburg, South Africa. 

Jimme, M. A., Kagu, A & Yahya, S. A (2010). Environmental resource management in Borno State Nigeria: 

Religious Perspective. Journal of Environmental Issues and Agriculture in Developing Countries, 2(1), 

15  

Kijazi, A. L; Chang’a, L.B; Liwenga, E.T; Kanemba, A & Ndi, S.J (2012). The use of indigenous knowledge 

in weather and climate prediction in Mahenge and Ismani Wards, Tanzania: Proceedings of the First 

Climate Change Impacts, Adaptation and Mitigation Programme Scientific Conference, Blue Pearl 

Hotel, Dar El Salaam, Tanzania 2nd and 3rd January, 2012 

Mahoo, H., Mbungu, W., Yonah, I., Recha, J.,   Radeny, M., Kimeli, P & Kinyangi, J (2015). Integrating 

Indigenous Knowledge with Scientific Seasonal Forecasts for Climate Risk Management in Lushoto 

District in Tanzania. CCAFS Working Paper no. 103. Research Program on Climate Change, 

Agriculture and Food Security (CCAFS). Copenhagen, Denmark. Available online at: 

www.ccafs.cgiar.org 

Makwara, E.C. (2013). Indigenous Knowledge Systems and Modern Weather Forecasting: Exploring the 

Linkages. Journal of Agriculture and Sustainability, 2(1), 98-141. ISSN 2201-4357 

Ngwese, N.M., Saito, O., Sato, A., Boafo, Y.A & Jasaw, G (2018). Traditional and Local Knowledge 

Practices for Disaster Risk Reduction in Northern Ghana. Integrated Research System for Sustainability 

Science (IR3S), the University of Tokyo and United Nations University Institute for the Advanced Study 

of Sustainability (UNU-IAS), 5-53-70 Jingumae. 

Nigerian Meteorological Agency(NiMet) 2021 Seasonal Climate Prediction. 

Orlove, B; Roncoli, C; Kabugo, M & Majugu, A. (2009). Indigenous climate knowledge in southern Uganda: 

the multiple components of a dynamic regional system. Climate Change.     DOI 10.1007/s10584-009-

9586-2 

Patt, A. G & Gwata, C. (2002). Effective Seasonal Climate Forecast Applications: Examining Constraints 

for  Subsistence Farmers in Zimbabwe. Global Environmental Change, 12: 185-195. 

Saitabau, H. O (2014). Impacts of Climate Change on the Livelihoods of Loita Maasai Pastoral  Community 

and Related Indigenous Knowledge on Adaptation and Mitigation. Nairobi: Kenya. 

Sanni, S. A; Oluwasemire, K. O & Nnoli, N. O. (2012). Traditional capacity for weather prediction, 

variability and coping strategies in the front line states of Nigeria. Traditional knowledge base of 

farmer’s decision processes during cropping season in the Northern Nigerian savanna. Agricultural 

Sciences, 3 (4):625-630. http://dx.doi.org/10.4236/as.2012.34075 

Sibisi, S. (2004). Indigenous Knowledge and Science and Technology: Conflict, Contradiction or 

Concurrence? : Marking Five Years of the World Bank Indigenous Knowledge for Development 

Program. World Bank. 

Statistical Year Book (2006). Borno State Statistical Year Book 2005/6, Maiduguri, Directorate of Statistics, 

Department of Budget and Planning Governor Office. 

Waziri, M (2007). Trends in Population Dynamics and Implications for Contemporary Socio-economic 

Development in the Chad Basin, paper presented at the Kanem Borno Millennium Conference, 

Maiduguri. 

Zuma-Netshiukhwi, G., Stigter, S & Walker, S. (2013). Use of Traditional Weather/Climate  Knowledge by 

Farmers in the South-Western Free State of South Africa. Agrometeorological Learning by Scientists. 

www.mdpi.com/journal/atmosphere Atmosphere 2013, 4, 383-410; doi:10.3390/atmos4040383   ISSN 

2073-4433 

  

http://www.academicjournals.org/JGRP
http://www.ccafs.cgiar.org/
http://dx.doi.org/10.4236/as.2012.34075
http://www.mdpi.com/journal/atmosphere

