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Abstract

The study focused on mobile phone Apps usage among rice farmers in Obafemi
Owode Local Government Area (LGA),Ogun State. Specifically, it determined;
frequency of usage of phone Apps; agricultural purposes for which mobile
phones Apps were used; benefits of using mobile phone Apps; and constraints
to use of mobile phone Apps among rice farmers in the study area. Population
for the study comprised of all rice farmers in Obafemi Owode LGA, Ogun State.
Random technique was used to select 120 respondents. Questionnaire was used
to collect data. Data were analyzed using frequency, percentage and mean.
Findings reveal eight Apps being used by farmers, including phone book
(x =2.85), radio (x =2.64), calculator (x =2.55), SMS (x =2.52) were highly
utilized while calendar (x =2.30), WhatsApp (x =1.57), Facebook (x =1.33) and
Twitter (x =0.54) were poorly utilized mobile phone Apps by rice farmers in
the study area. Other findings are nine purposes for using phone Apps. These
are for calculation of expenses on input e.g. fertilizer, rice seed (94.2%), access
market information (90.8%), for purchase of fertilizer (86.7%), listening to radio
programs related to rice farming (82.5%) were the leading agricultural purposes
of using phone Apps. Also nine benefits from use of Apps were identified.
These include; utilization of mobile phone Apps has improved rice production
(98.3%), helped them to determine amount of profit and loss on rice sales
(97.5%), helped to access extension information on rice production (95.8%).
Seven constraints were identified. These include; high tariff deduction from
telecommunication companies (68.3%), and unstable power supply (61.7%)
among others. It is recommended that rice farmers associations should help
members to procure solar facilities to power their mobile phone.

Keywords: Phone, Book, Radio, Calculator, Market, Information, Farm,
Productivity
Introduction agricultural purposes. Mobile phones

Globally, farmers have utilized mobile | are multifunctional devices with
phone features and Apps for | several features and applications
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(Apps). Common features of the
mobile phones is voice call, short
message service (SMS), video camera,
calendar, calculator, torch, voice
recorder, reminder, radio, Multimedia
messages, internet browser, etc. Apps
usable by mobile smart phones are
social media Apps for sharing
information and social interaction,
agro-related Apps for accessing
production, harvesting, market, and
distribution of agricultural produce
(Krell et al.,, 2020). The use of phone
Apps could be of tremendous help to
farmers as they could decrease some of
the challenges faced by farmers by
increasing their knowledge of planning,
decision making and the execution of
programmes (Michels et al., 2020).
Mobile phones could be used, not only
for person-to-person voice
communication, but also, as a means of
access to information through services
like multi-media, Bluetooth, and text
message among others (Komolafe et al.,
2018).

Studies across the world have
shown that the utilization of mobile
phone Apps have increased farmers’
financial household performance in
Vietham (Do et al., 2023), improved
farmers’ capacity to use of agricultural
inputs and increased productivity in
Pakistan (Khan et al., 2022), and
improved well-being of farmers in
rural China (Nie, Ma and Sousa-Poza,
2021).Farmers could use mobile phones
to acquire information especially on
price, products, transport, and weather
forecast which would assist them on
decision making especially on seasons
to plant, breed new species, and
harvest farm products (Aparo et al,

2022; Kabbiri et al., 2017). The use of
mobile phones by farmers saves costs
by providing access to agricultural
information through communicating
with traders and other partners
involved in agricultural processes.
Additionally, the use of mobile phones
is essential for the acquisition of
agricultural information which would
aid agricultural activities to have
formidable impact in  countries
(Anadozie et al.,, 2021), higher farm
productivity for farmers in Tanzania
(Quandt et al, 2020), as well as
technical efficiency of rice (Oryza sativa)
farming in Indonesia (Kusumaningsih,
2021).

Rice is one of the major staple
foods in Nigeria (Komolafe et al., 2019).
Due to several challenges facing in
accessing relevant extension
information for rice cultivation, rice
farmers in the country have taken the
advantage of mobile phone Apps
including Rice Advice and the Nigeria
Institute of Soil Science (NISS) AGRO
Mobil App, social media Apps and
smart phone features to connect with
experts, fellow farmers and
agricultural extension agents for
professional advices in order to solve
common challenges in rice farming and
access market information (Ogunsola
et al., 2022; Alhassan et al., 2022).

Despite the enormous potential
benefits of mobile phone features and
Apps usage for rice production, rice
farmers in Nigeria have not maximally
benefited due to series of challenges. A
study by Abdullahi, Oladele and
Akinyemi (2021) have found that poor
power supply, cost of phones, poor
network, complexity in operating
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phones and high cost of airtime were
the main constraints to the use of
mobile phone applications among
farmers in Nigeria. According to
Coggins et al. (2022), mobile cellular
subscription is an issue which affects
the wusage of mobile phones by
everyone, mostly among farmers.
Mobile users in area where data is
limited or expensive are very cost-
conscious; users frequently adopt a
change of non-trival strategies in an
attempt to optimize their mobile phone
usage, most users switched off cellular
data connections or postpone mobile
usage until connected with Wi-Fi
(Coggins et al., 2022). Umar et al., (2020)
further =~ found  that  agro-App
developers for rice farming mostly do
not take into consideration the
demographic  information  about
farmers such as their educational level
and income level, given that most
farmers are uneducated and do not
have the knowledge about how to
operate the internet in Nigeria (Umar
et al., 2020).

The aforementioned challenges of
rice farmers make it difficult to
understand the usage pattern of mobile
phone Apps in Obafemi Owode LGA
of Ogun State Nigeria. There is
knowledge gap that is yet to be
covered in the literature. Therefore,
empirical investigation into the level of
usage, benefits and constraints of the
rice farmers in the use of mobile phone
applications in Obafemi Owode LGA is
necessary. The findings could among
other things, promote favourable
policies and  programmes  for
widespread adoption of mobile phone

features and Apps that will boost rice
production in the study area.

Objectives of the study

The broad objective of this study was
to assess issues related to phone Apps
utilization among rice farmers in
Obafemi Owode LGA, Ogun State,

Nigeria.  Specifically, the study
determined:
(1) phone Apps utilized by rice

farmers in Obafemi Owode LGA,

(2) agricultural purposes for which
phones Apps are used by rice
farmers in the LGA,

(3) benefits of phone Apps usage
among rice farmers in the LGA,

(4) constraints to the use of phone
Apps by the rice farmers in the
LGA,

Methodology
Design of the Study: The study
adopted  descriptive  quantitative

research design.

Area of the Study: The study was
conducted in Obafemi Owode LGA,
Ogun State, Nigeria. The LGA is
located on the latitudes 03° 6' and 07° 3!,
and longitudes 03° 2' and 03° 8' east of
Greenwich Meridia. Obafemi Owode
LGA is politically divided into 12. The
area is particularly regarded as the
“Home of Ofada Rice” because of the
extensive cultivation of the rice variety
among others (Sangotegbe et al., 2013).

Population for the Study: This is made
up of all registered rice farmers in
Obafemi Owode LGA. Population
considered were registered rice
farmers retrieved from Ogun State
Agricultural  Development Project
Office in three wards namely Obafemi,

JHER 1ol 30, No. 2, December 2023

| 22



Owode and Ofada where rice is widely
cultivated in Obafemi Owode LGA.
The registered rice farmers were 600,
420 and 180 respectively.

Sample for the Study: Sampling
involved a random selection of 10
percent rice farmers in each wards,
giving a total of 120 rice farmers as
respondents.

Instrument for Data Collection: A
questionnaire was used for data. The
same instrument was used as interview
schedule to elicit data from illiterate
respondents. Utilization of phone
features and Apps were measured
using a 4-points scale of frequently (3),
sometimes (2), rarely (1), never (0).
Benefits derived from the use of phone
Apps were measured the 2-points scale
as: benefitted (1), no benefit (0).
Constraint to the use of phone Apps
were measured by using a 4-points
scale of very severe (3), severe (2), not
severe (1), not constraints (0). The
instrument was validated by five
experts in agricultural extension and
economics.  Reliability = of  the
instrument was established using test-
re-test method. This was conducted on
10 rice farmers outside Owode LGA.

Cronbach’s alpha value of 0.71 was
obtained, indicating that the
instrument was reliable.

Data  Collection Methods: One

hundred and twenty copies of the
questionnaire were administered to
respondents. A comprehensive
explanation of the main objective of the
Table I: Mean Responses on Mobile

study was provided to the respondents.
Illiterate respondents were guided as
the questionnaire served as interview
schedule for them. All the 120 copies of
the questionnaire were retrieved. This
represent 100 percent return.

Data Analysis Techniques: Data
collected was analyzed  using
frequency count, percentage, mean,
and standard deviation to achieve
objective 1 to 4. Benchmark score of
decision were determined using scale
of instrument. Both utilization and
constraints to use of mobile phone
apps were similarly measured with the
numerals 0, 1, 2, and 3. Summation of
these scores number (6) and divided by
the number of scales (4) giving 1.5.
Therefore, mean value of 1.5 was used
as benchmark for decision on
utilization and constraints to the use of
mobile phone in the study area.

RESULTS

Data analysis shows that 67.5 percent
of the respondents were men. 47.9
percent were within the age of 51 to
60years, 48.8 percent had 6 to 10 years
of farming experience, only 13.3
percent had no formal education while
others had one form of formal
education, 55.8 percent earned between
#51,000 to #100,000 monthly, and 72.5
percent cultivate between 2 to 6 acre of
rice farm.

Mobile Phone Apps Utilization

Phone Apps Utilization among Rice

Farmers in Owode LGA
S/N  Phone Apps Mean  Std. Dev. Rank Decision
1. Phone book 2.85 0.51 1st High usage
2. Radio 2.64 0.63 2nd High usage
3. Calculator 255 0.72 3rd High usage
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4. Short Message Service (SMS) 2.52 0.94 4t High usage
5. Calendar 230 0.51 5th High usage
6. WhatsApp 1.57 0.79 6t High usage
7. Facebook 1.33 0.91 7t Low usage
8. Twitter 0.54 0.55 8th Low usage

Table 1 shows that shows phone book
(x =2.85), radio (x =2.64), calculator
(x =2.55), SMS (x =2.52), Calendar
(x =2.30) and WhatsApp (x =1.57)
were ranked first, second, third, fourth,
fifth and sixth position respectively
with mean scores greater than the cut-
off point of 1.5 and were there
therefore considered as highly utilized
phone Apps by rice farmers in the
study area. On the other hand, the

utilization of Facebook (x =1.33) and
Twitter (x =0.54) were ranked seventh
and eighth position respectively with
mean score less than the cut-off point
of 25 and were there therefore
considered as low utilized mobile
phone Apps by rice farmers in the
study area.

Purposes for Using Mobile Phone
Apps

Table 2: Frequency and Percentage Responses on Agricultural Purposes for
Using Mobile Phone Apps by Rice Farmers in Owode LGA

S/N  Agricultural purposes Frequency(%)
1. Interaction with family 118(98.3%)

2. Access market information 109(90.8%)

3. Monitor transaction on rice production and sales 79(65.8%)

4. Listening to radio programs related to rice farming 99(82.5%)

5. Solve agricultural problems 51(42.5%)

6. Reduce travelling 94(78.3%)

7. Calculation of expenses on input e.g. fertilizer, rice seed 113(94.2%)

8. For purchase of fertilizer 104(86.7%)

9. Marketing agricultural produce 78(65.0%)

Table 2 reveals that majority of the rice
farmers used mobile phone to interact
with family (98.3%), calculation of
expenses on input e.g. fertilizer, rice
seed (94.2%), access  market
information (90.8%), for purchase of
fertilizer (86.7%), listening to radio
programs related to rice farming
(82.5%), reduce of traveling (78.3%),

monitor transaction on rice production
and sales (65.8%), and marketing
agricultural produce (65.0%) while
appreciable percentage use mobile
phone Apps to solve agricultural
problems (42.5%).

Benefits Derived from the Use of
Mobile Phone Applications

Table 3: Percentage Responses on Benefits Derived from Utilization of Phone
Apps by Rice Farmers in Owode LGA

S/N  Benefits of mobile phone apps utilization Freq.(%)

1. Improved my productivity on rice sales 118 (98.3%)

2. Improved income generated 114 (95.0%)
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3. Reduced the stress of travelling from one place to another to get information 103 (85.8%)
4. Helped to make and receive payments of rice sales faster 105 (87.5%)
5. Assisted in accessing rice market locations 109 (90.8%)
6. Helped me calculate my profit or loss on rice sales 117 (97.5%)
7. Improved access to and use of information on rice production 115 (95.8%)
8. Helped to get update related with agricultural information on rice production 111 (92.5%)
9. Helped to update knowledge on changes in weather and climate 82 (68.3%)
Table 3 shows that majority of the | (90.8%). Other majorities further

respondents indicated that utilization
of mobile phone Apps has improve rice
productivity (98.3%),helped to
determine amount of profit and loss on
rice sales (97.5%), helped to access
extension  information on  rice
production (95.8%), helped farmers to
access agricultural information on rice
production inputs (92.5%), and helped
farmers to access rice markets locations

indicated that utilization of mobile
phone Apps has reduced the stress of
travelling from one place to another to
get rice production/sales information
(85.8%), helped to make and receive
payments of rice sales faster (87.5%)
and helped to update knowledge on
changes in weather and climate (68.3%).
Constraints to Utilization of Phone
Apps by Rice Farmers

Table 4: Mean Distribution of Responses on Constraints to Utilization of
Phone Apps by Rice Farmers in Owode LGA

S/N  Constraints to Utilization of Phone Apps Mean  Std. Rank
Dev.
1. Unstable power supply 245 0.76 1st
2. Poor network services 2.38 1.04 3rd
3. Difficulty in the use of the phone applications 1.56 0.46 5th
4. Cost of recharging mobile phone 2.19 0.66 4t
5. Lack of training on the use of phone applications 1.46 0.10 6th
6. High tariff deduction from telecommunication companies 2.39 0.84 2nd
7. Educational background 1.20 0.84 7th

Table 4 shows constraint with mean
value at 1.5 and above which were
considered as severe constraints were
unstable power supply (x =2.45), high
tariff deduction from
telecommunication companies
(x =2.39),poor network services (x =)
which were ranked first, second and
third respectively. On the other hand,
Lack of training on the use of phone
applications (x =1.46), and educational
background (x =1.20) were ranked

sixth and seventh position respectively
and were considered as less severe
constraints to utilization of mobile
phone apps among rice farmers in
Owode LGA.

Discussion

On the usage of mobile phone Apps,
phone book, radio, calculator, and SMS
were highly utilized by rice farmers.
This indicates that phone book, phone
radio, phone calculator and SMS were
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the most relevant phone apps to rice
production activities in the study area.
High usage of these apps is expected as
rice farming is a day-to-day activity
that require recording of events in
phone book. This will help farmers to
track progress of farm activities and
next action to take for each day on
schedule of activities. In this case,
errors will be minimized while
accuracy of task  performance,
efficiency and improved productivity
will be ascertained. Phone radio is a
unique app to assess information and
update of knowledge on rice farming
through radio agricultural broadcast
stations. Most radio stations give
update on weather forecast expected to
assisted farmers to take daily decision
and planning for mitigation and
adaptation strategies towards the
effects of climate change. Other
agricultural programme for best
agronomic practices in rice farming can
also be heard through radio broadcast.
The result is in line with reports of
studies that indicate that
independently indicated phone book
(Idiku et al., 2022), phone radio
(Anadozie et al, 2021), phone
calculator (Aparo et al., 2022), and SMS
(Abdullahi et al., 2021, Emeana et al.,
2020) were mainly utilized by farmers
for agricultural purpose.

The purposes for which the
majority of the farmers used phone
Apps were to interact with family,
access market information, purchase of
fertilizer, listening to radio programs
related to rice farming, reduction of
traveling, marketing of agricultural
produce. These purposes are reflection
of the commonly used phone apps and

are critical to successful farming
business. This shows that fertilizer is
an important rice farming input.
Fertilization is a means to improve soil
fertility which helps rice germination
and bountiful fruiting. The practice of
applying fertilizers at least twice
during the growing season (split
application), either using basal at
planting or top-dressed  during
vegetative growth increases rice yields
(Liu et al., 2019). Thus, rice farmers will
always want to have access to fertilizer
is a perquisite for rice farming
(Iwuchukwu et al. 2022; Umar et al.,,
2022). In support of this finding, Kijima
(2022) report the high use of phone
application in accessing fertilizer
among rice farmers in Nigeria. After
harvesting, the main aimed of
commercial rice farmers are to sell the
paddy or processed rice for profit.
Therefore, it is important for rice
farmers to have current and reliable
access to market information on the
sales of rice. This will help the farmers
in selling rice produce while reducing
selling at farm gate to middlemen
which often reduce farmers’ profits.
Information on fertilizer accessibility
and rice marketing can be access
through radio agricultural broadcasts,
making phone radio an important app
for rice farmers in the study area. The
results from this study collaborate with
the findings that mobile phones could
be used, not only for person-to-person
voice communication, but also, as a
means of access to information on
agricultural production and marketing
(Quandt et al., 2020; Rahman et al.,,
2020; Komolafe et al., 2018).
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The main benefits derived from the
use of mobile phone applications
include increase access to market and
increase sales, increase income,
reduced traveling, update related with
agricultural  information on rice
production as well as changes in
weather and climate. In line with
commonly used apps and purposes of
using them, mobile phone apps have
increased farmers access to market
information. When farmers have access
to market information, there would be
increase rate of sales and income.
Information that may require farmers
to travel long distant to access can be
accessed through phone calls or the use
of SMS. Also, rice farming inputs can
also be ordered via phone calls and
SMS, thereby reducing traveling cost of
traveling. Traveling cost entails the
time to travel and be absent at farm as
well as addition cost to transport fare
(to and fro). Reduction in cost of
traveling implies a reduction in
expenditure while profit increases. On
the update related with agricultural
information on rice production, radio
broadcasts that organize agricultural
extension programmes are avenue
through which the rice farmers could
update their knowledge. The result is
in line with findings of studies that
indicated that wuse of phone
applications provide direct access to
radio programmes through which
farmers can access agricultural
extension information (Adeyeye et al.,
2021; Ifabiyi et al., 2022).

Furthermore, high tariff deduction
from telecommunication companies
and unstable power supply were the
leading constraints indicated by rice

farmers. These constraints must have
limited and frustrated the desire extent
of mobile phone Apps utilization by
the rice farmers. For farmers that want
to be consistent in the phone Apps, the
issues of high tariff deduction from
telecommunication companies have
the tendency to increase farmers’
expenditure as well as decreased profit.
In addition, this study suggests that
high tariff deduction may be attributed
low utilization of phone Apps that
requires internets tariff/data bundle
charges such as Facebook, Twitter and
WhatsApp in order to reduce cost of
production. This finding is in line with
report of study by Ajayi et al. (2022)
who found high charges on services as
one of the main constraints limiting
farmers the use of phones Apps for
agricultural purposes in Nigeria.

Conclusion

Based on findings of the study, it is
concluded that phonebook, phone
radio, phone calculator, SMS were
highly utilized while phone calendar
WhatsApp, Facebook and Twitter were
less utilized by rice farmers in the
study area. Rice production purposes
achieved by the farmers through phone
Apps utilization were calculation of
expenses on inputs, market
information, purchase of (fertilizer,
listened to radio programs related to
rice farming, monitor transaction on
rice production and sales as well as
marketing  agricultural ~ produce.
Achieving these purposes has further
earned the farmers the benefits of
improved rice productivity. The
farmers were mainly limited in the
utilization of phone Apps by high tariff
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deduction from telecommunication
companies and unstable power supply.
These constraints must have limited
and frustrated the desire extent of
mobile phone Apps utilization by the
rice farmers.

Recommendations

The following recommendations will

help in the usage of mobile phone

applications:

1. Agricultural extension agents should
organize trainings on use and
benefits of underutilized of phone
Apps for the rice farmers in the study
area.

2. Government should make policy to
control tariff deduction placed by
telecommunication companies.

3. Telecommunication should provide
adequate network service in the rural
areas.

4. On the issue of irregular power
supply, rice farmers in their various
groups can pool resources together to
assist members in accessing solar
facilities at moderate price with the
capacity that can recharge mobile
phone.

References

Abdullahi, K. A, Oladele, O. I,
&Akinyemi, M. (2021). Attitude,
knowledge and constraints associated
with the wuse of mobile phone
applications by farmers in North West
Nigeria. Journal of Agriculture and Food
Research, 6, 100212.https://
doi.org/10.1016/j.jafr.2021.100212

Abdulhamid, U., Saulawa, B.U. , Altine,
G., Hassan, I.T., Musa, G., Idris, M.,
Ali, M. &Fwakwo, C.D. (2021).
Resource-use efficiency of rain-fed rice
farmers in Dass local government

area.Global  Journal — of  Education,
Humanities and Management Sciences,
4(2), 34-45.

Adeyeye, B., Amodu, L. Odiboh, O,
Oyesomi, K., Adesina, E., &Yartey, D.
(2021).Agricultural Radio Programmes
in Indigenous Languages and
Agricultural Productivity in North-
Central Nigeria. Sustainability, 13(7),
3929.https:/ /doi.org/10.3390/su13073
929

Ajayi, F., Olanrewaju, K. Akintunde,
O.Bamiwuye, O. &Agboola, T. (2022).
Determinants of mobile phones usage
for agricultural purposes among arable
crop farmers in Iwo Zone OfOsun State,
Nigeria. Scientific Journal Agricultural

Engineering, = XLVI  (4), 30-40.
https://doi.org/ 10.5937/
PoljTeh2104030A

Alhassan, Y. ], Muhammad, A. M., &
Chari, A. D. (2022).Social media usage
and agricultural extension service
delivery. Implications for effectiveness
in Northwest Nigeria. Discoveries in
Agriculture and Food Sciences, 10(5), 1-
12. https:/ /doi.org/10.14738/
dafs.105.13870

Anadozie, C., Fonkam, M., &Cleron, J. P.
(2021).Assessing mobile phone use in
farming: The case of Nigerian rural
farmers.African  Journal of Science,
Technology, Innovation and Development,
14(2),  418-427.  https://doi.org/
10.1080/20421338.2020.1840052

Aparo, N. O., Odongo, W., & De Steur, H.
(2022). Unraveling heterogeneity in
farmer’s adoption of mobile phone

technologies: A systematic review.
Technological ~ Forecasting and  Social
Change, 185, 122048.https:/ /

doi.org/10.1016/j.techfore.2022.122048
Bolarin, O., Adebayo, S.A., Akubo, R.A.
&Komolafe, S.E. (2022).Perceived
effectiveness of Japan international
cooperation agency- rice processing
technologies utilization among rice
processors in Kogi State, Nigeria.SVU-

JHER 1ol 30, No. 2, December 2023

| 28



International  Journal of Agricultural
Sciences, 4 (3), 58-67.  http://
doi.org/10.21608/svuijas.2022.127018.
1196

Coggins, S., McCampbell, M., Sharma, A.,

Sharma, R., Haefele, S. M., Karki, E,,
Hetherington, J., Smith, J. C., & Brown,
B. (2022). How have smallholder
farmers used digital extension tools?
Developer and user voices from Sub-
Saharan Africa, South Asia and
Southeast Asia.Global Food Security, 32,
100577 https:/ /doi.org/10.1016/j.gfs.2
021.100577

Do, Q. D.,, Nguyen, T. K, Tran, T. T,

Truong, T. B., Do, N. T., & Hoang, L. K.
(2023). Determinants of smartphone
adoption and its benefits to the
financial performance of agricultural
households: Evidence from HoaBinh
province, Vietnam. Asian Journal of
Agriculture and Rural Development, 13(1),
8-15. https:/ /doi.org/
10.55493/5005.v13i1.4709

Emeana, E. M., Trenchard, L., &Dehnen-

Schmutz, K. (2020). The Revolution of
Mobile Phone-Enabled Services for
Agricultural Development (m-Agri
Services) in Africa: The Challenges for
Sustainability.  Sustainability, 12(2),
485.https:/ /doi.org/10.3390/su120204
85

https:/ / digitalcommons.unl.edu/libp
hilprac/7519

Iwuchukwu, J. C,, Obazi, S. A., Opata, P. L,

&Madukwe, M. C. (2022).Factors
influencing inorganic fertilizer use
among rice farmers in Ebonyi State,
Nigeria.  Journal  of  Agricultural
Extension,  26(1), 27-35. https://
doi.org/10.4314 /jae.v26il.4

Kabbiri, R., Dora, M., Kumar, V., Elepu, G,,

&Gellynck, X. (2017). Mobile phone
adoption in agri-food sector: Are
farmers in  Sub-Saharan  Africa
connected? Technological Forecasting and
Social Change, 131, 253-261.
https://doi.org/10.1016/j.techfore.201
7.12.010

Khan, N. A, Ray, R. L, Zhang S,

Osabuohien, E. S., &lhtisham, M.
(2022). Influence of mobile phone and
internet technology on income of rural
farmers: Evidence from Khyber
Pakhtunkhwa  Province, Pakistan.
Technology in Society, 68,
101866.https:/ /doi.org/10.1016/].techs
0c.2022.101866

Komolafe, S.E., Adesiji, G.B., Abogunrin,

0.0.,&Akinnifesi, Al (2018).
Assessment of the use of mobile phone
as an information communication
channel among fish farmers in Lagos
State, Nigeria.Bulletin of the Institute of

Ifabiyi, ]J.O., Komolafe, S.E., Banjoko, LK, Tropical Agriculture, Kyushu University,
&Olabode, A. (2022).Perceived Effects 41: 57-66.
of Agricultural Broadcasts on Radio https://doi.org/10.11189/bita.41.57
Stations on Arable Crop Farmers in | Komolafe, S. E., Awoyemi, O. A.
Ilorin East Local Government Area of Abdurrazzaq, R.&Adesiji G. B.
Kwara  State, Nigeria.Journal  of (2019).Use of urea deep placement
Agriculture, Food, Environment and technology among rice farmers in
Animal Sciences, 3(2), 167-177. Kwara State, North Central

Idiku, F.O,, Elemi, G. F., Agube, E. I, Aya, Nigeria.Serambijournal of Agricultural
C. F., &0Okem, A. E. (2022).Seeking of Technology, 1(2), 58-65. https://
Agriculture  Information  through doi.org/10.32672/sjat.v1i2.1541
Mobile Phones by Rice Farmers in | Krell, N., Giroux, S., Guido, Z., Hannah, C.
Ogoja Agricultural Zone, Cross River G., Lopus, S., Caylor, K. K., & Evans, T.
State, Nigeria.Library Philosophy and (2020). Smallholder farmers’” use of
Practice (e-journal). 7519. mobile phone services in central Kenya.

Climate and Development, 13(3), 215-227.

JHER Vol 30, No. 2, December 2023 | 29



https:/ /doi.org/
17565529.2020.1748847
Kijima, Y. (2022). Effect of Nigeria's e-
voucher input subsidy program on
fertilizer use, rice production, and
household income. GRIPS Discussion
Paper 21-07, National Graduate
Institute for Policy Studies 7-22-1
Roppongi, Minato-ku, Tokyo, Japan
106-8677.
https:// grips.repo.nii.ac.jp/?action=re
pository_action_common_download&i
tem_id=1877&item_no=1&attribute_id
=20&file_no=1
Kusumaningsih N. (2021). The technical
efficiency of rice farming and mobile
phone usage: a stochastic frontier
analysis. Food Research 7 (1), 93 - 103.
https:/ /doi.org/10.26656/fr.2017.7(1).
595
Liu, Z,, Gao, F,, Liu, Y., Yang, J., Zhen, X,
Li, X,, Li, Y., Zhao, ], Li, J., Qian, B, &
Yang, D. (2019). Timing and splitting
of nitrogen fertilizer supply to increase
crop yield and efficiency of nitrogen
utilization in a wheat-peanut relay
intercropping system in China. The
Crop Journal, 7 (1), 101-112
Michels, M., Fecke, W., Feil, J.-H., Musshoff,
O., Pigisch, J.,, & Krone, S. (2020).
Smartphone adoption and use in
agriculture: Empirical evidence from
Germany. Precision Agriculture, 21(2),
403-425. https://doi.org/
10.1007/s11119-019-09675-5
P, Ma, W. & Sousa-Poza, A.
(2021).The  relationship  between
smartphone use and subjective well-

10.1080/

Nie,

being in  rural  China.Electronic
Commerce Research, 21(4), 983-1009.
https:/ /doi.org/10.1007 /s10660-020-
09397-1

Ogunsola, J.O., Alarape, A.B., Aluko, O. ],
Olaore, O. M. &Ogunsola, A.]J. (2022).
Use of social media for marketing of
agricultural commodities in selected
markets in Ibadan metropolis, Oyo
State, Nigeria. Nigerian Agricultural
Journal,53(2), 27-34.

Quandt, A., Salerno, J., Neff, J. C., Baird, T.
D., Herrick, J. E., McCabe, J. T., Xu, E.,
&Hartter, J. (2020). Mobile phone use is
associated with higher smallholder
agricultural productivity in Tanzania,
East Africa. Plos One, 15(8), e0237337.
https://doi.org/10.1371/journal.pone.
0237337

Rahman, S., Haque, E. &Afrad, S.I. (2022).
Utility of Mobile Phone Usage in
Agricultural Information
Dissemination in  Bangladesh.East
African Scholars Journal of Agriculture
and Life Sciences, 3(6), 154-170.

Sangotegbe, N. S, Taofeeq, T. A.
&Oluwasusi, J. O. (2013).Gender
analysis of rice production in
ObafemiOwode Local Government

Area of Ogun State, Nigeria.Nigerian
Journal of Rural Sociology, 14(1), 32-40.

Umar, S.,, Ahmed, G. A.Shuaibu, H.
&Aliyu, N. M.  (2020).Factors
influencing the use of mobile phones
among rice farmers in BirninKebbi
Local Government Area of Kebbi State,
Nigeria.Nigerian Journal of Agricultural
Extension, 21 (4), 66-72.

JHER Vol. 30, No. 2, December 2023, pp. 31 - 43

Evaluation of Amino Acid Profile, Protein Quality and
Pasting Properties of Pap Made From Fermented Maize Starch
and Red Kidney Beans

lEgbedike, Charles, N,20doh, Ngozi, E,! Odo, Michael, O,Okorie, Peter, A.

JHER 1ol 30, No. 2, December 2023

| 30



