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ABSTRACT 

Farmers require multiple types of information to help them improve crop production and access to 

markets. Dissemination of weather information related to agriculture is one of the most highly needed 

services. Accurate and timely weather information related to crop production help farmers to tackle 

adverse weather conditions in order to boost food security. The study is aimed at examining the 

accessibility of weather information relevant to crop production by farmers in Benue state. Ten (10) Local 

Government Areas (LGAs) spread across the 3 senatorial districts of Benue state were purposively 

selected for the study. Two farming settlements were selected from each of the 10 LGAs and 15 

respondents were randomly sampled from each of the settlements making a total of 30 respondents per 

local government area and a total of 300 respondents for the entire study area. Frequency counts and 

percentages were used to analyze the data and presentation was in tables. The results showed that 80% of 

the respondents were males, 98% had some level of formal education, 94% had mobile phones while 60% 

had access to general weather information through radios and 50% preferred that weather information 

should be sent to them through their mobile phones. The study recommended the dissemination of 

weather information for crop production to farmers through mobile phones, provision of mobile phones to 

farmers and the development of technology for dissemination of weather information to farmers based on 

their specific needs. 
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1.0 INTRODUCTION 

Climate variability and change is expected to cause increased frequency of extreme events, such as 

floods, droughts and heat waves. This will have significant impacts on all sectors including but not 

limited to Agriculture, forestry, fisheries, water resources and biodiversity. However, agriculture is 

regarded as the most sensitive and vulnerable sector. This is because a greater percentage of the rural 

population depend on agriculture for their livelihood and its production processes are dependent on 

weather and climatic conditions. As a result food security is under the threat of these impacts of changes 

in weather and climatic conditions (Gornall, Betts, Burke, Clark, Camp, Willett and Wiltshire, 2010). 
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This calls for a need to tackle this challenge. The fourth Assessment Report of the Intergovernmental 

Panel on climate Change IPCC) noted that one of the determinants of adoption efforts to cope with the 

impacts of climate variability and change is the need to increase access to resources such as information 

and technology (Yohe, et al, 2006).  

Farmers require multiple types of information to help them improve crop production and access to 

markets. Dissemination of weather information related to agriculture is one of the most highly needed 

services. Weather information enable farmers to decide on when to plant their crops, what type of crops to 

plant, when to carry out cultural practices, harvest and process their crops (Bolaji and Craufurd, 2011). 

Accurate, timely and contextualized weather information related to crop production help farmers protect 

their crops against adverse weather conditions and also make them to be aware of actions they need to 

take in order to enhance good weather patterns. Also, it help farmers, organizations and decision maker in 

agriculture with weather information in form of early warnings and planning against flood, drought, soil 

erosion, occurrence of crop pest and disease in order to reduce risks particularly related to crop 

production (Baffour Ata, Antwi-Agyei, Nkiaka, Andrew, Dongill, Alexander, Anning and Kwakye, 

2022). 

Several studies on the access to weather information among African farmers have shown that usable 

weather information can help farmers reduce their vulnerability to impacts of climate change while also 

allowing them to maximize opportunities when favourable weather and climatic conditions are predicted 

(Barhachi and Mwanzia, 2017). Also research works conducted in Uganda by World Meteorological 

Organization (2012) showed that providing timely and accurate weather information to farmers could 

mitigate the increasing impact of weather and climate variability that they face by boosting agricultural 

production, food security and poverty reduction would be enhanced (Byamguba, 2014).  

As vital as regular, reliable and timely weather information is, access to it has been very poor in most 

developing countries, especially Sub-Saharan countries like Nigeria. This is due to several factors. 

According to Antwi-Agyei, Dougill, & Abaidoo, (2021) technological and socio-economic factors are the 

major impediments to availability of information for decision making related to agriculture.  

While considerable progress has been made in the collection, archiving of weather and climate data as 

well as forecasts or predictions of weather and climate through Information and Communication 

Technologies (ICTs), the dissemination of the weather information to the end users has lagged behind 

especially in the developing countries where such information needs are the greatest (Weiss, Van 

Crowder and Bernardi, 2000 and Sivakumar, 2006). Farmers awareness of and access to timely and 

relevant weather information, where it can be accessed, and how it can be used in effective decision 

making is still a challenge. Meteorological products such as early warnings and weather forecasts are 

highly perishable and to be of immense use, they must be disseminated rapidly in the most efficient 

means to the intended audience (Coelho and Costa, 2010). Consequently,  ICT devices such as mobile 

telephones, social media and pagers have become a dynamic means by which weather information can be 

speedily and efficiently disseminated to targeted farmers most of whom are in rural areas (Shoekand and 

Sugh, 2012).  

Previous studies have been carried out in different parts of the world on aspects of dissemination and 

farmers access to weather information related to Agriculture by different authors (Tuheirwe-Mukasa et 

al., 2019; Antwi-Agyei et al., 2021 and Baffour-Ata et al., 2022). However, in Benue state which is 

regarded as the food basket of the nation because of its vast potentials for agricultural production and lies 

in the savanna region of West Africa like some of the other areas where these studies were carried out, 

studies have not been carried out on. The farmers in the state are adversely affected by weather and 

climatic factors. The farming is heavily dependent on the weather that is highly variable and increasingly 

unreliable in space and time with severe consequences. The rainfall is erratic, with increasing frequency 

of dry spells, droughts, false starts and floods which have led to failed harvest, food insecurity, and low 

household incomes. This situation has been aggravated by the lack of weather information on the onset 

and cessation dates of the rainy season, duration, number of rain days, annual and seasonal rainfall 

amounts. Even though the Nigeria Meteorological Agency (NiMet) and Nigeria Hydrological Services 

(NHS) coordinate the generation of weather data in Nigeria and makes weather prediction/forecasts that 
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are useful to farmers, the process of disseminating this information to farmers in a manner they can access 

in good time to minimize risk and improve crop production is unclear. Therefore, this study is aimed at 

examining the dissemination and accessibility of weather information related to crop production and its 

accessibility by farmers in Benue state. This it is hoped will help improve the dissemination of weather 

information to farmers in order to enable them save farm inputs, increase crop yield and ultimately 

increase economic benefits. 

 

2.0 MATERIAL AND METHODS  

2.1 Study Area 

Benue State lies between latitudes 60 35’ and 80 08’ N, and on longitudes 70 47’ and 100 00’ E in the 

central part of Nigeria called 'Middle belt' (Nyagba, 1995 cited in Tyubee, 2005). The State shares 

boundary with Nassarawa State to the north, Taraba to the northeast, in the south by Cross River, while in 

the southeast is Enugu, Ebonyi and Kogi State to the west. A short international boundary with the 

Republic of Cameroon is shared around Kwande Local Government Area (Figure 1). Benue State falls 

within the tropical humid climate with wet and dry seasons (Aw) according to Koppen's classification. 

The climatic condition is influenced by the warm, moist south westerly air mass and the warm, dry north 

easterly air masses. The south westerly air mass is a rain-bearing wind that brings about rainfall from the 

months of March/April to October.  The north easterly air mass blows over the region from November to 

April thereby bringing about seasonal dryness. The annual rainfall amount is between 1,200 – 1,500mm 

with slight variations between the north and southern parts of the state (Adamgbe and Ujoh, 2012). 

Temperatures condition is generally high throughout the year with daily range of 230 -280 C and 

maximum of 370C (Tyubee, 2005). Benue State is drained by River Benue and its tributaries such as 

Katsina-Ala, Okpokwu, Guma, Gwer, and Aya. The dominant soil in the state is the tropical ferruginous 

which is generally low in organic matter, bases and cation exchange capacity (Nyagba, 1995 cited in 

Tyubee, 2005). 

Benue State lies within the root and grain crops zone of Nigeria with great potential of for commercial for 

commercial production of yam, cassava, sweet potato, soya beans, sorghum, beans, cowpea, millet maize, 

rice, beniseed and groundnut. Agriculture in the State is still dominated by the use of rudimentary farming 

equipments such as hoes, axes, and cutlasses. It is characterized by small farm systems, low 

capitalization, low yields per hectare and peasant ownership of livestock production (Surma, 1995 cited in 

Tyubee, 2005). 
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Fig. 1: Location of the Study Area 

 

2.2 Data Collection and Analysis 

The study area was divided into three (3) zones of A, B and C based on the senatorial zones of the state 

(see figure 1). Ten (3) Local Government Areas (LGAs) were selected with three (3) each from zones A 

and B and four (4) from zone C. The variation in the number of LGA selection was based on the need to 

cover at least 40% of the LGAs in each zone. Also, twenty (20) farming settlements were purposively 

selected with two in each of the ten LGAs. The study population constituted small scale farmers 

producing all kinds of crops. Random sampling technique was used in the selection of the farmers as 

respondents for the study. A sample of fifteen (15) respondents were selected from each of the twenty 

farming settlements, giving a total of thirty (30) respondents per LGA and a total of three hundred for the 

study area. The head of household was interviewed and in his absence, either the spouse or any other 

adult person present at the household. Questionnaires made up of closed and open ended questions were 

used to capture data on demographic characteristics of the respondents and access to weather information 

related to crop production by farmers. Considering that the study used random sampling technique which 

is a rigorous sampling method, the sample of 300 respondents (farmers) irrespective of the population size 

of the state was adequate and sound for statistical analysis leading to reasonable conclusions (Bailey, 

1994). A sub-sample size of 30 in local government area was considered because the study population 

was homogeneous composed of crop farmers. For homogeneous populations, a minimum sub-sample of 

30 randomly selected is a true representative of the population and it is adequate for statistical data 

analysis (Martinez-Abrain, 2014). In view of homogeneity of the population, and the used of random 

sampling technique, which is regarded as a rigorous sampling method, the sub-sample of 30 regardless of 

the total population of the local government area was enough to evade avoidable wastage of resources 

which could occur in proportionate sampling technique that reflects the size of each station (Mgoba and 

Kabote, 2020). Descriptive statistics such as frequency and percentage was used to analyze the data and 

presentation in tables. 
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3.0 RESULTS AND DISCUSSION 

3.1 Demographic Characteristics of the Respondents 

The demographic characteristics of the respondents in the study area is presented in table 1. This shows 

that 88% were males while 12% were females. This agrees with Karbo and Crentsil (2021) which argued 

that men are in a better position to access technologies and weather information compared to females 

because decision making regarding the utilization of resources including climate information rests on 

men. Tuheirwe-Mukasa et al., (2019) also established that in Uganda, a greater percentage of the men 

own the modes of weather information dissemination like radios, television and mobile phones.  The 

marital status of the respondents show that 82% of the respondents in the study area were married while 

12% were singles and 6% were widows or widowers. This implies that farmers in married households are 

in a better position to access climate information related to crop production compared to unmarried ones. 

The age distribution of the respondents show that 86% were within the ages of 26 to 60 years, 8% were 

above 60 years while 6% were below 26 years. This implies that majority of the farmers were within the 

active age group that engage in crop production and so in need of weather information. 

The educational attainment of the respondents show that 98% of the respondents had one form of 

education or the other. Only 2% had no formal education. This implies that majority of the respondents 

had the ability to read weather information disseminated to them and be able to apply it in crop 

production. This agrees with the findings of Ogunjinmi and Ogunjinmi, (2022) who reported that 

educated farmers are in better position to comprehend information on climate change and its associated 

risks. The distribution of respondents by years of farming experience in the study area shows that 71% of 

the respondents had 11 and above years in farming while 29% were 10 and below years in farming. This 

implies that majority of the farmers had being in farming for a long time that they have known the 

weather information needed for crop production even though they may not have had access to it. 

 

Table 1: Demographic Characteristics of the Respondents 
Characteristics Frequency Percentage (%) 

Sex   

Male 264 88 

Female 36 12 

Total 300 100 

Marital Status   

Married  246 82 

Single 36 12 

Widow/Widower 18 06 

Total 300 100 

Age (Years)   

≤     -   25  18 06 

26   –   60 years 258 86 

61   –   Above 24 08 

Total 300 100 

Educational Attainment   

No formal education 6 02 

Primary education 60 20 

Secondary education 102 34 

Tertiary education 132 44 

Total 300 100 

Years    

≤  5years 18 06 

6 -10 years 69 23 

11 – 15years 126 42 

16  - above years  87 29 

Total 300 100 

Source: Author’s Field Work, 2022 
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3.2 Means of Weather Information Dissemination for Crop Production 

The distribution of respondents on the means of weather information dissemination to farmers for crop 

production is presented in table 2. This shows that 60% of the respondents have heard information about 

weather and climate through radio programmes, 20% had heard through Televisions, while 12% have 

heard through social media and 8% through village/town crier. This collaborates with the findings of 

Tuheirwe-Mukasa et al., (2019) that most of the farmers in Uganda receive weather information from 

radio programmes at designated times. Though Radio was the most widely used form of communication 

device, the disadvantage is that some may either not have or be available during the time of broadcast. 

 

Table 2: Means of Access Weather Information by Crop Farmers 

Variables Measured Frequency Percentage (%) 

Means of weather information   

Television 60 20 

Radio 180 60 

Newspaper 0 00 

Magazines/Bulletins 0 00 

Social media 36 12 

Town crier 24 08 

Total 300 100 
 

   Source: Author’s Field Work, 2022 

 

3.3 Use of ICT Devices for weather Information Dissemination 

The distribution of respondents by the use of ICT devices by farmers in the study area shows that 94% of 

the respondents have mobile phones while only 6% do not have mobile phones. Also, 60% of the 

respondents have simple feature mobile phones and 40% have smart or screen touch mobile phones. This 

implies that majority of the farmers have mobiles phones which they can at least receive weather 

information through short message service (sms). Furthermore, 80% of the respondents did not have 

access to other ICT devices like laptop and desktop. T 

 

Table 3: Use of ICT Devices by Farmers in the Study Area 

Variables Measured Frequency Percentage (%) 

Whether the farmers have mobile phones   

Yes  282 94 

No 18 06 

Total 300 100 

Type of Phone used   

Simple feature Phone 180 60 

Smart phone/touch screen 120 40 

Total 300 100 

Access to other ICT Devices   

Laptop 48 16 

Desktop 12 04 

None 240 80 

Total  300 100 
 

   Source: Author’s Field Work, 2022 
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3.4  Awareness of Availability of Weather Information by Farmers in the study Area 

The distribution of respondents on the awareness of weather information is presented in table 4. This 

shows that majority of the respondents (96%) were aware that weather information in form of forecast are 

disseminated while 4% were not aware. However, 60% of the farmers neither received the weather 

information nor were aware of where they could access the weather information. Similarly, the farmers 

were interested in the weather information to the extent that 60% of the respondents had indicated they 

were willing to pay for the weather information provided it is useful to them. This in line with the 

findings of Tuheirwe-Mukasa, et al, (2019) that majority of the farmers in Uganda were willing to pay for 

weather information services as long as they initiated the process and received pertinent information. This 

is due to the volume of unsolicited messages telecommunication companies normally send, particularly 

advertisements. On the preferred mode of weather information dissemination to the farmers, 50% of the 

respondents preferred that the information be sent to the farmers through short messages service (sms), 

30% preferred radio while 12% preferred Television and 8% preferred social media. This agrees with the 

findings of Tuheirwe-Mukasa et al., (2019) in Uganda that majority of the farmers voted to receive 

wearher information through their mobile phones via sms because they have access to their mobile 

phones all the times. 

 

Table 4: Awareness of Agriculture Related weather information by Farmers in the State 

Variables Measured Frequency Percentage (%) 

Farmers awareness of weather forecasts   

Yes 288 96 

No 12 04 

Total 300 100 

Do Farmers receive weather information   

Yes 120 40 

No 180 60 

Total  300 100 

Willingness to pay for information    

Yes 120 60 

No 180 40 

Total 300 100 

Preferred mode of weather Information   

Television 36 12 

Radio 90 30 

Magazine/Bulletin 0 00 

Newspaper 0 00 

Social media 24 08 

SMS 150 50 

Total 300 100 
 

   Source: Author’s Field Work, 2022 

 

4.0 CONCLUSION AND RECOMMENDATIONS 

The study has examined the dissemination of weather information for crop production in Benue state. It 

has established that majority of the farmers are in need of weather information for their crop production 

processes in view of the negative impacts of changes in weather and climate in the area. Access to 

weather information by majority of the farmers in the area had been a challenge. Some of the farmers had 

occasionally received weather information disseminated through radio programmes and some other 

sources but such has been general. Contextualized weather information based on specific need of the 

farmers in different locations at specific times has been lacking. On the basis of the findings, the 

following have been recommended: 
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1. Weather information relevant for agricultural production should be conveyed to farmers through their 

mobile phones for effective communication of new technologies. This is because it is the most available 

and utilized ICT device among farmers in Benue state. in doing so, The Nigeria Meteorological Agency 

in conjunction with the Federal Ministry of Agriculture and that of Communications and Digital 

Economy should collaborate to adopt the use of short message service (sms) system to convey weather 

information to farmers based on their locations. 

2. Mobile phones should be provided to Farmers government and Non-Governmental Organizations. 

3.  A demand driven service innovation where farmers initiate the request for weather information based 

on their specific need and are able to received feedback immediately should be developed. 

4. Training of Agricultural Extension workers to enhance their capacity and sensitization of farmers for 

increased uptake of meteorological products. 
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