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ABSTRACT

Utilizing crop farm waste can be a valuable asset, significantly increasing the prospects for
farming households when fully optimized. This study looked into the efficient utilization of crop
farm waste in the Mangu Local Government Area of Plateau State, Nigeria. Employing a
purposive sampling approach, data were generated from 150 heads of crop farming households
through well-structured questionnaires and ora interviews. Data analysis encompassed
descriptive statistics and a logit regresson model. The study's findings indicated that the
majority of household heads engaged in crop farming within the study area were male,
constituting 69% of the sample. Additionally, a significant proportion (94%) had received some
form of formal education. On average, the households had a size of 8 persons with 20 years of
farming experience, and managed a farm spanning an average of 3.41 hectares. The result
showed that the major farm waste in the area were soya bean waste (69%), and maize comb and
husk (67%). Most farmers dispose of their farm waste through burning. It was reveaed that
education (33 = 0.073; p<0.01), years of experience ([3; = 0.034; p<0.01), farm size (135 = 0.908;
p<0.01) and household size (% = 0.737; p<0.1) were the significant determinants of crop
farming households farm waste utilization. A major bottleneck faced by crop farming
households on farm waste utilization is the low knowledge of crop farm waste utilization (77%).
The study found that farmers primarily generated waste from crop weeds and disposed of it by
burning in pits. It concluded that educationa level, experience, household size, and farm size
were key factors influencing how farmers utilized their farm waste, and identified low
knowledge and awareness as major obstacles to effective waste utilization.
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I ntroduction

Agricultural waste refers to the by-products
of agricultural activities, which are not the
primary products. These wastes include crop
residues like stalks, straws, leaves, roots,
husks, shells, and animal waste such as
manure (Okey, 2023; Arun et al., 2012).
Agricultural waste is a valuable resource as it
is readily available, renewable, and often free
of cost. It can be converted into various useful
forms, including heat, steam, charcod,
methanol, ethanol, and biodiesal.
Additionally, it serves as raw materials for
animal feed, composting, energy production,

biogas construction, and more (Japhet et al.,
2020; Aruya et al., 2016). The quantity of
waste generated can be transformed into both
raw materials and energy (Viaggi, 2022).

Farm waste comprises residues resulting from
various  agricultural  operations.  The
environmental impact of agricultural waste
depends not only on the quantity generated
but also on the disposal methods employed
(Ameh and Lee, 2022; Mbam and Nwibo,
2013). Some disposal practices can harm the
environment; for  example, burning
agricultural waste is a common practice in
developing countries but contributes to
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atmospheric pollution (Odejobi et al, 2022;
Oladipo et al., 2017). Burning agricultural
waste releases pollutants like carbon
monoxide, nitrous oxide, nitrogen dioxide,
and particulate matter (smoke carbon). These
pollutants can lead to the formation of ozone
and nitric acid, posing risks to human and
ecological health.

To enhance food security and ensure
sustainable environment, agricultura waste
can be effectively utilized in several ways,
such as bio-fertilizers, soil amendments,
animal feed, and energy production. The
substantial amounts of agricultural waste
found in rural areas can be transformed into
weath. Recycling or further utilization of
waste can create economic opportunities
(Upadhyay and Harshwardhan, 2017). When
properly utilized in the areas where they are
generated, farm waste can become an asset
that improves the livelihoods of farmers
(Oladipo et al., 2017).

However, in many cases, agricultural wastes
are underutilized and |eft to decay or openly
burned in fields, particularly in developing
countries. These wastes contain high levels of
essential  nutrients such as  Nitrogen,
Potassium, and Phosphorus, which can
enhance soil fertility and increase crop yields,
particularly for high-value crops like
vegetables and maize (Upadhyay and
Harshwardhan, 2017). It has been noted that
rural farmers often lack knowledge about
modern technologies for utilizing farm waste.
This research aims to bridge this knowledge
gap and contribute to advancing sustainable
agricultural practices and environmental
policy development.

The study therefore examined the crop farm
waste utilization among crop farming
households in Mangu Loca Government
Area, Plateau State, Nigeria with the view of
describing the characteristics of respondents,
identify the types of farm waste generated,
methods of farm wastes management, source
of information on the utilization of the farm

waste generated, bottle-necks faced by the
farmers on farm waste utilization and
determining the factors influencing farm
wastes utilization in the study area. The
hypothesis was stated in its null form as
“there is no significant relationship between
the characteristics of crop farm households
and their crop farm wastes utilization”.

M ethodol ogy
Study Area

This study was carried out in Mangu Local
Government Area (LGA), Plateau State
which was created in June 1976. It has aland
area of about 1653km? (Plateau State Diary,
2009). It also has a total population of about
300,520 (NPC, 2006), and the projected
population estimate in 2018 is about 376, 744.
It lies between latitude 8° 28" N and 9° 45" N
and longitude 8° 33" E and 9° 20" E of the
equator. Crops cultivated are maize, Irish
potatoes, sweet potatoes, beans, millet,
sorghum, cassava, cocoyam, yam, acha,
cabbage, carrot, tomatoes, pepper, and
cucumber. The animals kept include goat,
sheep, cattle and poultry.

Sour ce of Data

Primary data were used to generate
information from the respondents with a well-
structured questionnaire and oral interview.

Sampling Technique

A multi-stage sampling technique was used to
select the respondents for the study. The
sampling procedure is as follows.

Stage 1: The Mangu Local Government Area
in Plateau State was chosen through a
purposive sampling technique due to its
predominant agricultural activities, which
result in the significant generation of farm
waste.

Stage 2: A simple random sampling technique
was used to select three (3) districts out of
five (5) districts in Mangu Local Government
Area because of their population density.
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Three (3) communities were

randomly
selected from each district, giving a total of
nine (9) communities.

Stage 3: Following this, a disproportionate
random selection of a total of 150 household
heads of crop farming households were
interviewed from a list of the Plateau State
Agricultura Development Program (PADP)
in the selected communities. A structured
guestionnaire with open and closed-ended
guestions was administered to the selected
participants in the selected communities of
the study area.

Analytical Technique

The result was anayzed with descriptive
statistics (frequency counts, percentages and
mean) and inferential statistics (logistic
regression).

Logit model was used to determine the factors
influencing farm waste utilization by the
respondent. This model is widely used to
analyze data with dichotomous dependent
variables. The binary logit model is stated as:

Y, = Bo+ B, X, + o+ X, += - (1)
Where

Y| is the binary variable with value 1 if farm
waste is utilized and O if otherwise (if farm
waste is not utilized).

[%isthe intercept (constant),

e is the independent and normally distributed
random error

[, to I3 are the regression coefficient of the
predictor variables of X; to Xg respectively,
while

X1 =Age (years)

X, = Maritd datus (dummy variable,
1=married; O=single)

X3 = Household size (number of persons)
Xa=Educational level (years)

Xs=Years of Experience (years).

Xe=Farm Size (hectare)

Results and Discussion
Characteristics of the respondents

The results in Table 1 showed the distribution
of respondents according to gender. It
indicated that the mgjority of the respondents
(69%) were male while (31%) were female.
The result showed that most crop farming
household heads in the study area are male.
Thisisin agreement with Aruya et al, (2016)
who estimated that most of crop farming
household heads are male. This result agreed
with the tradition that majority of the women
manages the affairs and activities of the
home. The mean age of the crop farming
household heads showed that the crop
farming household heads are ill in their
active age. This is in line with the work of
Oladipo et al., (2017) who stated that crop
farming household heads are still in their
active age and which implies that they have a
high tendency to have more ideas and
innovations with  respect to farm waste
utilization. The results revealed that (58.67%)
respondents were married while 41.33% were
not married (single, divorced and separated).
This implied that family responsibilities need
financial commitment which would help
maximize the benefit in utilization of waste.
This agreed with the findings of Titus et al.,
(2015) who stated that married peoplein rura
areas of Nigeria are subsistence crop farming
household heads.

The result revealed that the mean household
size was 8 people. This implied that crop
farming household heads could engage in
family labour on the farm to generate more
farm waste. Thisis agreement with Oladipo et
al., (2017) whose mean household size was 8
persons. It was revedled that most of the
respondents (94%) are literate. This implied
that this attribute could help the crop farming
household heads to seek for more information
on innovation about waste disposal and
recycling. It revealed that years of farming
experience had a mean of 20 years. This
implied that most of the crop farming
household heads are well experienced and are
well  skilled in waste utilization and
management. According to Nwofoke and
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Udu, (2019), affects  and

experience
influences the rate of adoption of new
technology. The farm size of the respondents
has a mean of 3.41 hectares. This implied
that, more attention should be given to
farming and more land should be allocated for

Table 1: Characteristics of crop farming households

crop farming household to maximize
production and hence, maximum profit. This
result is in line with the work of Aruya et al.
(2016), who states that most crop farming
households in Nigeria practice subsistent
farming on aland less than five (5) hectares.

Characteristics Variables Freguency Per centage
Sex Mae 103 68.67
Female 47 31.33
. Married 88 58.67
Marital status Not Married 62 4133
Education Non formal 9 6.00
Formal 141 94.00
=30 39 26.00
Q%e.ar?f:hggsehold head (Y ears) 31-50 9 6133
>50 19 12.67
Household size (Persons) =5 31 20.67
Mean =8 >5 119 79.33
Farming Experience (Y ears =10 56 37.33
Mean = 19.62 >10 94 62.67
Farm size (Ha) =5 124 82.67
Mean = 3.41ha >5 26 17.33

Types of crop farm wastes generated on
thefarms

The findings of the results in Table 2 showed
that soya beans waste (69.3%), maize cobs,
husk (67.3%), millet waste (58.0%), weeds on
faam (56.7%), sorghum waste (54.7%),
vegetable waste (50.0%) and sugarcane waste

(40.0%) were the major farm wastes in the
study area. This means that, the respondents
have the opportunity to generate more waste
since they are engaged more in crop farming
activities. However, Oladipo et al. (2017),
confirmed that most the crop farming
household heads were mostly involved in
soya bean and maize farming.

Table 2: Distribution of the respondents based on the type of crop farm wastes gener ated

Farm wastes gener ated Frequency Per centage (%)
Weeds from farm 85 56.67
Maize cobs, husk 101 67.33
Yam peels 39 26.00
V egetable waste 75 50.00
Fruit waste 43 28.67
Sorghum waste 82 54.67
Millet waste 87 58.00
Sugarcane waste 60 40.00
Soya beans waste 104 69.33
Others 4 2.67

Note: Multiple response allowed
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Methods of crop farm wastes management
on thefarms

The results from Table 3 showed that the
majority of the respondents dispose of their
wastes generated from their farms through
burning (81%) while afew of the respondents
poured inside the streams (22%). This means
that crop farming households had no
knowledge about the proper way of disposing
farm waste in the environment and the defects
it's had on a constant method of waste
disposal.

This means that
understand how to avert the hazardous
problems caused by disposal of farm waste, to
enlighten them on the proper methods of
waste management and efficient ways to

respondents need to

utilize them that will improve the
respondents livelihood and environmental
sustainability. This study agreed with Aruya
et al. (2016) which stated that crop residue
management effectiveness must maximize the
economic benefits from the waste resource
and maintain acceptable environmental
standards.

Table 3. Estimate of the methods of crop farm wastes management

M ethods of crop farm waste disposal Freguency Per centage
Dump site 113 75.33
Compost 109 72.67
Burning 122 81.33
Streams 33 22.00

** Multiple response allowed

Sour ces of infor mation on the utilization of
the crop farm wastes gener ated

The result in Table 4 showed that the most
sources of information on the utilization of
the crop farm wastes generated of
respondents were from friends (85%), farmer
cooperatives (78%), own experience (74%),
family (69%) and extension agents (60%).

This implied that crop farming households
have multiple sources of information on the
utilization of the farm wastes generated. This
result agreed with Aruya et al. (2016) who
stated that source of information on farm
waste utilization greatly affect the way farm
wastes are disposed.

Table 4: Source of information on farm wastes utilization

Sour ces of infor mation Frequency Per centage
Friends 127 84.7
Other farmer 117 78.0
Own experience 111 74.0
Family 103 68.7
Extension agents 90 60.0
Radio 64 42.7
Television 65 43.3
Phone 48 32.0
Internet 42 28.0
Newspaper 28 18.7
Others 2 1.3

** Multiple responses allowed

Bottle-necks faced by the crop farming
households on crop farm waste utilization

The major bottlenecks faced by crop farming
households on farm waste utilization includes
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low knowledge of crop farm waste utilization
(77%), inadequate awareness of agricultural
waste and low adoption of technology to
utilize crop farm waste (73%), limited labour
to process crop farm waste (71%) and
inadequate farm facilities to store crop farm
waste (68%).

The implication of this result is that effective
extenson services are required by the
households which will help them to acquire
more knowledge on various techniques to
adopt for usage (Aruya et al., 2016).

Table5: Bottlenecksfaced by the crop far ming households on crop farm waste utilization

Bottleneck of farm waste utilization Frequenc Percentag Rankin
y € g

Low knowledge 115 77 1%
Inadequate awareness of agricultural waste and low 109 73 2"
adoption of technology

Limited labour 106 71 3¢
Alternative products 97 65 5
Inadequate facilities 102 68 4"
Bad odour from Wastes 92 61 6"
Inadequate access to extension services 38 59 7"

** Multiple responses allowed

Estimates of the factors influencing farm
waste utilization

The results in Table 6 showed the results of
the factors influencing respondents farm
waste utilization showed educational level,
years of experience and household-size were
significant at 1% while farm size was
significant at 10%.

Education level: The coefficient of
educational level (0.078) had a positive sign
and statistically significant at 1% level. This
means that there is a direct relationship
between education and utilization of farm
waste. This implies that an increase in the
educational level of crop farming household
heads would lead to an increase in adopting
farm waste utilization innovations. Thisisin
agreement with Oladipo et al. (2017) who
reported that educational level of farmer
influences adoption of farm waste utilization
innovations.

Farm Size: The coefficient of farm size
(0.908) had a positive sign and statistically
significant at 10% level. This means that
there is a direct relationship between farm

size and utilization of farm waste. This
indicated that an increase in the farm size of
the respondent increases their expected
output. This implied that increase in the
output would generate more farm wastes
which the crop farming households can
utilize.

Years of Experience: The coefficient of
farming experience (0.034) had a positive
sign and statistically significant at 1% level.
This means that there is a direct relationship
between years of experience and utilization of
farm waste. This indicated that years of
experience enhances increase in the
likelihood of the respondent to adopt farm
waste utilization innovation. This is in
agreement with Okoye et al. (2009), who
stated that the more experienced crop farming
household heads were the more efficient in
their decision making processes and were
more willing to take risks associated with the
adoption of innovation.

Household Sizee The coefficient of
household size (0.737) has a positive sign and
statistically significant at 1% level. This
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means that there is a direct relationship
between household size and utilization of
farm waste. This indicates that an increase in
the household size increases the likelihood of
generating more waste from their farm in
terms of more productivity. Oladipo et al.
(2017) reported that household size was not
significant indicating that the variable does
not influence farm waste utilization.

Prob > Chi? = 0.082: This statistic is related
to the Chi-squared test of the overal

relationship between the factors influencing
farm waste utilization is due to random
variation.

Pseudo R? = 0.790: Pseudo R-squared is a
measure of how well the independent
variables in the regression model explained
the variation in the dependent variable. Thus,
a value of 0.790 indicates that approximately
79% of the variation in farm waste utilization
is explained by the factors included in the
model. This suggests a relatively strong

significance of the regresson model. This  relationship  between the independent
means that a p-value of 0.082 suggests that  variables and the dependent variable.
there is an 8.2% chance that the observed

Table 6: Regression estimates of the factorsinfluencing farm wastes utilization

Variables Coefficient Standard error t-value
Constant 2.659 1.077 2.467

Age 0.003 0.003 0.831
Marital status 0.003 0.002 1.031
Education 0.073 0.009 7.720%**

Y ears of Experience 0.034 0.008 4.019***

Farm size 0.908 0.469 1.934*
Household size 0.737 0.082 8.909* **

Prob > Chi? 0.082

Pseudo R? 0.790

Note: *** and * Significant at 1% and 10% levels of probability

Conclusion

The findings from the study revealed that
farmers generated most of their waste from
weeds on the crop farm. Also, they dispose of
their farm waste by burning it in the pits. The
study concluded that educational level, years
of experience, household size and farm size
were the determinants of respondents farm
waste utilization. The mgjor bottlenecks faced
by the farmers on farm waste were low
knowledge of crop farm waste usage,
inadequate awareness of agricultural wastes
and limited labour in which no benefit could
be derived from the farm waste because of
lack of awareness of its usage.

It was recommended that the government
should provide modern agricultura waste
processing facilities that could help the

farmers to convert their farm waste into
useful products. Relevant stakeholders should
render their support to farmers in campaigns
and training through which farmers can
benefit from waste utilization. Also, by
involving  farmers and  stakeholders
government should come up with policy
measures that would discourage the burning
and dumping of crop waste..
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