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Abstract

Background: Soil degradation remains a serious threat to agricultural production. With increase downpour due to
climate change effect, more farmlands are exposed to erosion. Therefore, ecologically sound strategies for erosion
control are indispensable to farmers, to boost agricultural productivity.

Results: A multistage sampling technique was used to select the respondents for this study, and descriptive and
inferential statistics were adopted to determine the farmers’ perception of the awareness, adoption and use of vetiver
grass technology in controlling erosion in the study area. A total of four hundred valid questionnaires were subjected
to analysis and the result shows that most of the farmers (29%) were between the ages of 41 and 50 years and the
average age of the respondents stood at 45.5 years, implying that the farmers were in their productive and active age.
Most of the respondents were male and married with an average household size of 5.2. Large number (76%) of the
respondents had formal education, which the level ranged from primary to post-secondary education. Large propor-
tion of the respondents engaged in private business as secondary occupation with an average income of $84.6 per
cropping season. The effectiveness of vetiver grass adoption and use was significantly influenced by age (P<0.1),
gender (P<0.01), marital status (P<0.05), level of education (P<0.01) and income of the respondents (P<0.05). Most
of the respondents within the ages of 41-50 years were aware of the erosion control potentials of vetiver grass and
adopted the grass because it was cheap and affordable, easy to cultivate and maintain, and readily available and
perceived to possess the potential effectiveness to control erosion.

Conclusion: Stakeholders are enjoined to increase the awareness of the vetiver grass for increased adoption and
utilization, as many farmers were ignorant of the vetiver grass technology for erosion control in the study area.
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Background

The concept of soil resources is closely related to live-
lihood of human kind, because it provides food, clean
water and air, and serves as major carrier for biodiver-
sity (Katsuyuki 2009; Keesstra et al. 2016). Soil erosion
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Nigeria Greenfield (2002) posited that it is one of the major
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world. The erosivity of rainfall coupled with the inher-
ent low organic matter and low activity clay minerals of
tropical soils has resulted to its high erodibility. One of
the greatest limiting factors in agricultural production
can be linked to water erosion with smallholder farm-
ing. In most of the developing countries, soil erosion
are on high rates and this may be as a result of intensive
cultivation, deforestation, ploughing of marginal lands
and extreme climate hazards (Biswas et al. 2015; Colazo
and Buschiazzo 2015; Ligonja and Shrestha 2015; Molla
and Sisheber 2017). Land degradation caused by soil
erosion has been estimated to be about 80% of agricul-
tural land (Angima et al. 2003; Rodrigo-Comino et al.
2015; Molla and Sisheber 2017). However, the knowl-
edge of rates of soil erosion by water is important on
agricultural land, because it determines the long-term
sustainability of agricultural practices.

The soil of south-western Nigeria is eroded mainly
with water through water erosion as high intensity
rainfall removes the top soil (Babalola et al. 2003 and
this results to decline in the productivity. The threat
to sustainable environmental and agricultural produc-
tivity has led to considerable interest in soil conser-
vation technologies that control runoff and erosion.
Such erosion measures include tillage, mulch farm-
ing, cover crops, alley farming, ridge-furrow system,
contour farming, contour bunds, terraces and vegeta-
tive barriers. Majority of the erosion control measures
mentioned above was associated with one or more
problems that made it difficult for farmers to adopt
them (Edeoghon et al. 2008; Aina 1989; Babalola and
Opara-Nadi 1993; Prosdocimi et al. 2016; Babalola et al.
2003; Osuji and Babalola 1982). For instance, the trend
of high cost and unavailability of chemicals (herbicides)
in Nigeria put a limitation on the adoption of the no-
tillage technique (Akamigbo 1988), while contour bun-
ding becomes uneconomical when the slope is more
than 15%, and terracing has a lot of drudgery inherent
in it (Aina 1989). However, a proven solution to ero-
sion and loss of water, soil and nutrient has been found
with vetiver grass. In Nigeria, studies have shown that
vetiver (Vetiveria nigritana (Benth.) Stapf) grass strips
have demonstrated locally their efficiency in curtail-
ing soil erosion and improving crop yield. About 70%
reduction in soil loss, runoff by about 130% and 50%
increased maize grain yield with vetiver grass strips at
20 m interval when compared to a control (Babalola
et al. 2003). According to the reports of the research
of (Oku and Aiyelari 2014 and Ewetola 2017), the grass
shows its efficacy in reducing runoff, soil loss, nutrient
and improved crop yield. Also, Truong and Loch 2004;
Sanguankaeo et al. 2011; Cao et al. 2016 revealed same
beneficial effects of the grass but at different degrees.
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Vetiver grass (Vetiveria nigritana (Benth.) Stapf) is
a multipurpose grass that is well adapted to different
environmental conditions. Little homesteads in south-
western Nigeria, vetiver grass is being planted only for
termites control (Ewetola et al. 2017) or as ornamentals;
many farmers might have not been informed of other
agronomic values specifically, as preventive measure to
control wearing a way of top soil. As an erosion control
strategy, its technology is simple, cheap and eco-friendly.
It is believed that vetiver grass planted for erosion control
can conserve water, soil and increase yield on the farm-
ers’ farmlands and with other benefits accruing from the
technology. This research was designed to evaluate farm-
ers’ awareness of the usefulness of vetiver for soil erosion
control on farmlands in Ogbomoso Agricultural Zone,
south-western Nigeria. In order to achieve this aim, this
work was set to provide answers to the following ques-
tions: (i) What were the farmers’ perception on the adop-
tion of vetiver grass for soil erosion control? (ii) What
factors influenced the farmers’ choice of erosion control?
(iii) What level of awareness had the farmers’ of the use-
fulness of vetiver grass for erosion control? (iv) How were
the farmers informed of the use of vetiver grass for ero-
sion control? (v) What were the reasons for the farmers’
choice of vetiver grass as erosion control measure in the
study area?

Methods

Ogbomoso was a city in southwest Nigeria situated on
latitude 8°08 N 4°15 and longitude 8.133° N 4.250° E. It
has tropical savanna climate with two distinctive seasons
(wet and dry). Ogbomoso Agricultural Development
zone of Oyo is one of the four Agricultural Development
zones in Oyo State Nigeria. The zone comprises of five
Local Government Areas (LGAs), and it is an agrarian
area as shown in Fig. 2. Dominant crops cultivated in the
zone include maize, cowpea, groundnut, cassava, yam,
potatoes and so on. Also, the zone is known for mango
and cashew production and livestock farming is also
prominent in the area. The agricultural zone was chosen
for this study because of many agrarian communities that
are under the threat of soil erosion in the zone. Through
a multistage sampling, about one-fifth of farmers were
randomly selected from each of the three main agrarian
LGAs in the study area—One hundred and forty-nine
(149) from Ogo-Oluwa, one hundred and forty-three
(143) from Oriire and one hundred and sixty-five (165)
from Surulere totaling four hundred and fifty-seven (457)
farmers. Information through the use of questionnaire
was collected on the social and demographic character-
istics, farm-level information, awareness and adoption
of vetiver grass as a means of erosion control, level/type
of damage caused by erosion, knowledge on the use of
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vetiver grass and the usage of the vetiver grass in the
study area. The literate farmers were given the question-
naire and were guided in supplying the necessary infor-
mation, while the non-literate farmers were interviewed.
At last, four hundred valid questionnaires were subjected
to statistical analysis due to insufficient information pro-
vided by the others. The data were analysed with both
descriptive, Chi-square analysis and composite score. The
descriptive statistics presents the frequency count, per-
centages and the mean, while the Chi-square establishes
the association between the variables tested (Fig. 1).

Model specification

Chi-square (X?) statistic is used to investigate whether
distributions of categorical variables differ from one
another. The equation is stated below;

_ > (0 —E)?
- E

X2

where ¥ means to sum up, O=-each Observed (actual)
value, E =each Expected value.

Results

Socioeconomic characteristics of the respondents

The result presented in Table 1 shows that 29.25%
of the respondents’ age fell within the ages of 41-50,
and the average age of the respondents stood at 45.52.
Also, exactly 73% of the farmers were male and more
than 79% of them were married. Household that were
not more than five members had the highest percent-
age of 55.5% with the mean household size of 5; this
indicated that most of the farm families had moderate
household size. Secondary education had the high-
est percentage of 48.25%; this shows that most of the
farmers in the study area were literate which helps in
adoption of new agricultural innovation (s). The result
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Fig. 1 Distribution of the selected farmers in the study area
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Table 1 Socioeconomic characteristics of the respondents
(N =400). Source: Field Survey, 2018

Socioeconomic characteristics Frequency Percentage
Age
<30 42 10.50
31-40 m 27.75
41-50 17 29.25
51-60 87 21.75
Above 60 43 10.75
Mean=45.52
Gender
Male 292 73.00
Female 108 27.00
Marital status
Married 318 79.50
Single 36 9.00
Widow 29 7.25
Divorce 12 3.00
Separated 5 125
Household size
<5 222 55.50
6-10 178 44.50
Mean=5.23
Level of education
No formal education 96 24.00
Primary education 79 19.75
Secondary education 193 4825
Post-secondary education 32 8.00
Income (US dollars)
<200 373 93.25
200-250 7 1.75
251-300 8 2.00
301-350 8 2.00
Above 350 4 1.00
Mean =284.6
Secondary occupation
Civil servant 52 13.00
Private business 329 82.25
Student 19 4.75
Total 400 100.00

$1 =360

also shows that the average income of the respondents
stood at $84.6. About 82% of the farmers had private
business as their secondary occupation; exactly 13%
were civil servants, while only 4% were students. The
result indicated that most of the respondents diversi-
fied livelihood income to enhance income generation
and mitigate the ripple effect of food insecurity in the
study area (Fig. 2).
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Fig. 2 Map of the study area under Ogbomoso Agricultural Zone [adapted from Ewetola et al. (2017)]

Farmers’ awareness of vetiver grass as a means of erosion
control.

Table 2 shows the result of farmers’ awareness of vetiver
grass as a means of erosion control; from the table, the
age of the respondents’ shows a significant relationship
with the awareness of the respondents of vetiver grass as
a means of erosion control at 5% level. The category of
the age with highest percentage was 41-50 years. About
75% of the respondents were aware of vetiver grass as a
means of erosion control; the gender also had a signifi-
cant relationship with at 1% level of significance. Marital
status of the respondents was also significant at 5% level;
the result revealed that 77.7% of the married respondents
were aware of the vetiver grass as a means of controlling
erosion, while 81% of the married respondents lacked
that awareness. About 11.2% of the respondents were
single, and 7.3% who were widow were aware of vetiver
grass as a means of erosion control. The awareness of the
respondents of vetiver grass use as erosion control meas-
ure was significantly affected by the coefficient of edu-
cation at 5% level (X2=0.2846, P=0.033); most (57.5%)
of the farmers with secondary education were aware of
vetiver grass as a means of erosion control, while 40.7%
of this same category of respondents were not aware of
vetiver’s effectiveness for controlling erosion. The coef-
ficient of income of the farmer significantly influenced

the awareness of vetiver grass as a means of erosion con-
trol at 10% level. Almost all the farmers (93.9%) with not
more than $ 200 income were aware of vetiver’s potential
as a means of erosion control.

Farmers’ perceived reasons for the adoption of vetiver
grass for controlling erosion on their farmlands

The result presented in Table 3 shows the farmers’ per-
ceived reasons for adoption of vetiver grass for the
purpose of erosion control. The result shows that the
coeflicient of the age was significant at 1% level; 31.3% of
the respondents within the ages of 41-50 years adopted
vetiver grass technology because it was cheap and afford-
able. About 33% of the respondents in this category
adopted the grass as a result of its ease in cultivation and
maintenance. For the effectiveness of the grass in erosion
control, 29.5 percentage of the respondents within the
ages of 41 and 50 years adopted the technology for this
reason and 27.9% of the respondents between the ages
of 51 and 60 years adopted the technology for the above
stated reason. Also, 35.3% of the respondents within the
ages of 31-40 years adopted vetiver grass for erosion
control because it was readily available and 27.9% within
the ages of 41-50 years adopted vetiver grass technol-
ogy for the same reason. Most (75.4%) of the respondents
who were male adopted vetiver grass for erosion control
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Table 2 Farmers’ awareness of vetiver grass as a means of erosion control. Source: Field Survey, 2018

Awareness Yes No Total

Age (years)
<30 21(11.73) 21(9.50) 42 (10.50)
31-40 48 (26.82) 63 (28.51) 111 (28.50)
41-50 51((2849) 66 (29.86) 117 (28.50)
51-60 39 (21.79) 48(21.72) 87 (21.75)
Above 60 20(11.17) 23(1041) 43 (10.75)

Linear-by-linear association 0.5921, (P=0.0113)***

Gender
Male 134 (74.86) 158 (71.49) 292 (73.00)
Female 45 (25.14) 63 (28.51) 108 (27.00)
Linear-by-linear association 0.4666 (P=0.000)***

Marital status
Married 139 (77.65) 179 (81.00) 318 (79.50)
Single 20(11.17) 16 (7.24) 36 (9.00)
Widow 14 (7.82) 15(6.79) 29 (7.25)
Divorce 4(2.23) 8(3.62) 12 (3.00)
Separated 2(1.12) 3(1.36) 5(1.25)

Linear-by-linear association 0.0369 (P=0.025)**

Household size
<5 102 (56.98) 120 (54.30) 222 (55.50)
6-10 77 (43.02) 101 (45.70) 178 (44.50)

Linear-by-linear association 0.0016 (P=0.4921)

Level of education
No formal education 27 (15.08) 69 (31.22) 96 (24.00)
Primary education 32(17.88) 47 (21.27) 79 (19.75)
Secondary education 103 (57.54) 90 (40.72) 193 (48.25)
Post-secondary education 17 (9.50) 15 (6.79) 32 (8.00)
Linear-by-linear association 0.2846 (P=0.033)**

Income per cropping season (US dollars)
<200 168 (93.85) 205 (92.76) 373(93.25)
201-250 1(0.56) 6(2.71) 7(1.75)
251-300 3(1.68) 5(2.26) 8(2.00)
301-350 4(2.23) 4(1.81) 8(2.00)
Above 350 3(1.68) 1(0.45) 4(1.00)

Linear-by-linear association 0.6391 (P=0.100)*

Secondary occupation
Civil servant 33(18.44) 19 (8.60) 52(13.00)
Private business 133 (74.30) 196 (88.69) 329 (82.25)
Student 13 (7.26) 6(2.71) 19 (4.75)

Linear-by-linear association0.0953 (P=0.2360)

Figures in parenthesis are percentage
$1=%360
*xx %% *Significant at 1%, 5% and 10% probability level, respectively

because it was cheap and affordable. Also, 69.2%, 70.5%
and 70.6% adopted vetiver grass as a means of erosion
control because of its ease in maintenance and cultiva-
tion, effective in erosion control and readily availabil-
ity, respectively. The result further showed that married

respondents had the highest percentage for the four
reasons tabled as the reasons for the adoption of veti-
ver grass technology as a means of erosion control with
82.6% adopted it for being cheap and affordable, 81.5%
adopted the grass technology for its ease of maintenance
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Variables Reasons for the adoption of vetiver grass
Cheap and affordable Easy to maintain Effectiveness Readily available
and cultivate in erosion control
Age
<30 19 (9.74) 21(9.95) 11(18.03) 11(16.18)
31-40 55(28.21) 69 (32.70) 9(14.75) 24 (35.29)
41-50 61(31.28) (32 70) 18 (29.51) 19 (27.94)
51-60 44 (22.56) 8(18.01) 17 (27.87) 11 (16.18)
Above 60 16 (8.21) 4(6.64) 6(9.84) 3(441)
Linear-by-linear association 0.1503 (P=0.006)***
Gender
Male 147 (75.38) 6 (69.19) 43 (70.49) 8(70.59)
Female 48 (24.62) 65 (30.81) 18 (29.51) 20 (29.41)
Linear-by-linear association 0.0583 (P=0.602)
Marital status
Married 61 (82.56) 172 (81.52) 47 (77.05) 54 (79.41)
Single 15 (7.69) 18(8.53) 5(8.20) 6(8.82)
Widow 12 (6.15) 15(7.11) 4 (6.56) 4 (5.88)
Divorce 4(2.05) 2(0.95) 3(4.92) 3(447)
Separated 3(1.54) 4(1.90) 2(3.28) 1(1.47)
Linear-by-linear association 0.1121 (P=0.100)*
Household size
<5 108 (55.38) 115 (54.50) 33 (54.10) 45 (66.18)
6-10 87 (44.62) 96 (45.50) 8 (45.90) 3(33.82)
Linear-by-linear association 0.0316 (P=0.0371)**
Level of education
No formal education 5(17.95) 40 (18.96) 12 (19.67) 12 (17.65)
Primary education 7(18.97) 38(18.01) 7(11.48) 8(11.76)
Secondary education 108 (55.38) 5(54.50) 36 (59.02) 43 (63.24)
Post-secondary education 5(7.69) 18 (8.53) 6(9.84) 5(7.35)
Linear-by-linear association 0.4434 (P=0.001 4)***
Income per cropping season (US dollars)
<200 187 (95.90) 202 (95.73) 58 (95.08) 63 (92.65)
201-250 1(0.51) 1(047) 1(1.64) 1(147)
251-300 2(1.03) 2(0.95) 0(0.00) 0(0.00)
301-350 2(1.03) 3(142) 1(1.64) 3(441)
Above 350 3(1.54) 3(1.42) 1(1.64) 1(1.47)
Linear-by-linear association 0.0096 (P=0.0936)*
Secondary occupation
Civil servant 31(15.90) 36 (17.06) 15 (24.59) 17 (25.00)
Private business 154 (78.97) 160 (75.83) 44(72.13) 48 (70.59)
Student 10 (5.13) 15(7.11) 2(3.28) 3(4.41)
Linear-by-linear association 0.0071 (P=0.1830)

Figures in parenthesis are percentage
$1=8360

*xx %% %Significant at 1%, 5% and 10% probability level, respectively

and cultivation, and 77.1% and 79.4% adopted the grass
as a means of erosion control because of its effectiveness
in erosion control and its availability, respectively.

The coefficient of household size significantly influ-
enced the adoption of vetiver grass technology as a
means of erosion control at 5% level of significance. The
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table shows that most of the respondents had house-
hold sizes that were not more than 5 members, 55.4%
of the respondents with household size within this cat-
egory adopted vetiver grass as a means of erosion control
because it was cheap and affordable. More than 54% of
the respondents adopted the grass because of its effec-
tiveness in erosion control and the ease of its mainte-
nance and cultivation. In the same vein, the coefficient
of level of education shows a significant relationship with
the reasons of adoption of vetiver grass technology as
a means of erosion control in the study area. The table
reveals 55.4% of the respondents with secondary school
education to have adopted vetiver grass as a means of
erosion control on the fact that it was cheap and afford-
able; about 59% adopted the grass because of its effec-
tiveness in erosion control and more than 63% of the
respondents with secondary school education adopted
the technology because it was readily available. Finally,
the coefficient of income for the respondents signifi-
cantly influenced the reasons for the adoption of vetiver
grass technology at 10% level. The result shows that most
of the respondents with income of $200 and less had
the highest percentage for the four reasons of adoption
of vetiver grass presented in Table 3. About 96% of the
respondents in this category adopted the use of vetiver
for erosion control because of its affordability and cheap,
95.7% adopt for the reason of its ease maintenance and
cultivation, 95.1% adopt the grass technology because of
its effectiveness in erosion control, and lastly 92.7% adopt
it for the fact that it is readily available.

Farmers’ perception of the effectiveness of vetiver grass

in erosion control.

Table 4 shows the result of the perceived effects of the
effectiveness of vetiver grass technology in erosion con-
trol in the study area. The result presented in Table 4
shows the farmers perception on the effectiveness of vet-
iver grass in erosion control. The coefficient of age was
statistically significant at 10% level; about 43.68% of the
farmers within the ages of 51-60 years strongly agreed on
the effectiveness of vetiver grass in erosion control. Also,
the result shows that 54.76% agree while only 2.63% of
the respondents within the ages of 31-40 years strongly
disagreed on the effectiveness of vetiver grass in erosion
control.

The coefficient of gender was significant at 1% level
(X*=0.2324, P=0.0009). Male respondents who strongly
agreed on the effectiveness of vetiver grass in erosion
control had the highest percentage; 32.88% agreed, and
only 1.7% of the male respondents strongly disagreed on
the effectiveness of vetiver grass in erosion control. The
farmers’ perception on the effectiveness of vetiver grass
in erosion control was significantly influenced by marital
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status of the respondents (X*>=0.0030, P=0.0210). About
38.7% of the farmers who were married strongly agreed
on the effectiveness of vetiver grass in erosion con-
trol while 52.8% of the singles agreed and 33.4% of the
divorce disagreed on the effectiveness of vetiver grass in
erosion control. Also, the coefficient of level of education
was significant at 5% level. The result shows that 59.4%
of the respondents with post-secondary school education
strongly agreed on the effectiveness of vetiver grass in
erosion control. More than 32% of the respondents who
had secondary school education agreed on the effective-
ness of vetiver grass in erosion control and 2.6% of those
with secondary school education completely disagreed
with the effectiveness of vetiver grass in erosion control.
Income (X?=0.2334, P=0.0301) shows a significant rela-
tionship with the effectiveness of vetiver grass in control-
ling erosion, and about 37% of respondents with income
that is not more than $ 200 strongly agree to the effec-
tiveness of vetiver grass in controlling erosion.

Farmers’ usage of vetiver grass

The result on Table 5 reveals the usage of vetiver grass by
the respondents in the study area. The table shows that
56.3% of the farmers in the study area were fairly using
vetiver grass for demarcation of farmland, while 43.8%
were not using the grass for this purpose. Thirty-five
percent were fairly using the grass as roofing material,
and 14% highly used the vetiver grass for roofing, while
exactly 51% of the respondents were not using the grass
for roofing. The table also shows that 49.5% of the farm-
ers were highly using the grass as pest control, 23.8%
used the grass for that same purpose, and about 26.8%
of the respondents were not using the grass for control-
ling pest. Exactly 23% highly included the grass in animal
feed, 29.5% fairly include it in livestock feed formulation,
while 47.5% were not using the grass for that purpose. A
little above twenty (21.8%) of the farmers highly used the
grass for the herbal skin care, 17% fairly used the grass for
the purpose, while 61.3% were not using it for herbal skin
care. The result further showed that farmers in the study
are uses vetiver grass for controlling pest as it ranked first
among the various usage. It is equally essential in feed-
ing the livestock and in the use of it as roofing materials.
It use as herbal skin care was ranked fourth and for con-
trolling erosion was ranked fifth and its use for farmland
demarcation as the sixth. They proved the usefulness
of the vetiver grass among the farmers, but its aware-
ness on its potential in soil erosion control could still be
improved.

Farmers’ source of knowledge of the use of vetiver grass
Table 6 shows the sources of the knowledge of the use
of vetiver grass as a means of erosion control. About
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Table 4 Farmers’ perception of the effectiveness of vetiver grass in erosion control. Source: Field Survey, 2018
Variables Level of agreement
Strongly agree Agree Undecided Disagree Strongly disagree Total
Age
<30 6(14.29) 3(54.76) 11 (26.19) 1(238) 1(2.38) 42 (100.00)
31-40 41 (35.96) (22 81) 39 (34.21) 5(4.39) 3(263) 114 (100.00)
41-50 45 (39.47) 1(27.19) 33(28.95) 3(2.63) 2(1.75) 114 (100.00)
51-60 38(43.68) 7(31.03) 17 (19.54) 4 (4.60) 1(1.15) 7 (100.00)
Above 60 14 (32.56) (30 23) 14 (32.56) 2(4.65) 0(0.00) (1 00.00)
Linear-by-linear association 0.0066 (P=0.0962)*
Gender
Male 107 (36.64) 96 (32.88) 73 (25.00) 11 (3.77) 501.71) 292 (100.00)
Female 37 (34.26) 24(22.22) 41 (37.96) 4(3.70) 2(1.85) 108 (100.00)
Linear-by-linear association 0.2324 (P =0.0009)***
Marital status
Married 123 (38.68) 89 (27.99) 94 (29.56) 7(2.20) 5(1.57) 318 (1 00.00)
Single 6(16.67) 19 (52.78) 8(2222) 2(5.56) 1(2.78) 6 (100.00)
Widow 12 (41.38) 6 (20.69) 8(27.59) 2 (6.90) 1(345) (100,00)
Divorce 3(25.00) 3(25.00) 2(16.67) 4(33.33 0(0.00) 2(100.00)
Separated 0 (0.00) 3 (60.00) 2 (40.00) 0(0.00) 0(0.00) 5(100.00)
Linear-by-linear association 0.0030 (P=0.0210)**
Household size
<5 94 (42.34) 63 (28.38) 54 (24.32) (2.70) 5(2.25) 222 (100.00)
6-10 50 (28.09) 57(32.02) 60 (33.71) 5.06) (1.12) 178 (100.00)
Linear-by-linear association 0.0834 (P=0.5324)
Level of education
No formal education 26 (27.08) 23 (23.96) 40 (41.67) 6 (6.25) 1(1.04) 96 (100.00)
Primary education 25 (31.65) 25(31.65) 24 (30.38) 5(6.33) 0(0.00) 9 (100.00)
Secondary education (38 34) 63 (32.64) 47 (24.35) 4(2.07) 5(2.59) 193 (100.00)
Post-secondary education 9(59.38) 9(28.13) 3(9.38) 0(0.00) 1(3.13) 2 (100.00)
Linear-by-linear association 0.0094 (P:O‘OOOO)***
Income per cropping season (US dollars)
<200 136 (36.46) 114 (30.56) 102 (27.35) 15(4.02) 6(1.61) 373 (100.00)
201-250 1(14.29) 1(14.29) 4(57.14) 0(0.00) 1(14.29) 7 (100.00)
251-300 3(37.50) 2 (25.00) 3(37.50) 0(0.00) 0(0.00) 8 (100.00)
301-350 2(25.00) 2(25.00) 4 (50.00) 0(0.00) 0(0.00) 8(100.00)
Above 350 2(50.00) 1(25.00) 1(25.00) 0(0.00) 0(0.00) 4(100.00)
Linear-by-linear association 0.2334 (P=0.0301)**
Secondary occupation
Civil servant 21 (40.38) 7 (32.69) 2(23.08) 0(0.00) 2(3.85) 52 (100.00)
Private business 122 (37.08) 91 (27.66) 97 (29.48) 15 (4.56) 4(1.22) 329 (100.00)
Student 1(5.26) 5(26.32) 12 (63.16) 0(0.00) 1(5.26) 19 (100.00)
Linear-by-linear association 04236 (P=0.1411)

Figures in parenthesis are percentage
$1=%360

*xx ¥ ¥Significant at 1%, 5% and 10% probability level, respectively

26.5% of the respondents claimed that they sourced the
knowledge of the use of vetiver grass from neighbour-
ing farmers, more than 25% obtained the knowledge
from the extension agents, and 12.3% claimed that they

sourced the knowledge from both neighbouring farmers
and extension agents. Exactly 6% obtained the knowl-
edge of the use of vetiver grass from neighbouring farm-
ers, extension agents and media (radio, television and



Ewetola et al. Bull Natl Res Cent (2021) 45:30 Page 9 of 13
Table 5 Farmers’ usage of vetiver grass. Source: Field Survey, 2018
Uses of vetiver Level of usage of vetiver grass

Highly used Fairly used Not used Weighted mean Rank
Demarcation of farmlands (O 00) 225 (56.25 75 (43.75) 208.33 6
Roofing materials 6 (14.00) 140 (35.00 204( 00) 21733 3
Pest control 193 (49 50) 95 (23.75 (26 75) 2920 1
Erosion control 63 (15.75) 114 (28.50 223 (55.75) 21333 5
Animal feeds 92 (23.00) 118 (29.50 90 (47.50) 234.0 2
Herbal skin care 87 (21.75) 68 (17.00 245 (61.25) 214 4

Figures in parenthesis are percentage

Table 6 Farmers’ source of knowledge of the use of vetiver
grass. Source: Field Survey, 2018

Sources of usage knowledge Frequency Percentage

No knowledge 97 24.25
Neighbouring farmers 106 26.50
Extension agent 101 2525
Media 11 2.75
Internet 12 3.00
Neighbouring farmers and extension agent 49 12.25
Neighbouring farmers, extension agent and 24 6.00

media

newspapers), 3% from the internet and 2.8% from media
only.

Farmers’ perception of the major type of damage erosion
poses on cultivated crops and farmlands

The farmers’ perception on the major types of damages
caused by erosion on farmlands is shown on Table 7. The
coefficient of age, gender, household size and level of
education significantly influenced the perception of the
farmers on the damages caused by erosion on agricultural
farmland. The result shows that 28.8% farmers within the
ages of 31-40 years claimed that erosion reduced soil fer-
tility, 29.8% claimed that it caused gully on the farmland,
and more than 28% claimed that it caused both destruc-
tion of farm pathways and reduced crop yield. More than
70% of the male farmers claimed that erosion caused
reduction in soil fertility, gully, destruction in farm path-
ways and reduction in crop yield, and predisposed the
farm to other pests. Also, the result shows that more than
50% of the farmers with household size that was not more
than 5 members claimed that erosion caused reduction
in soil fertility, gully, destruction in farm pathways and
reduction in crop yield, and predisposed the farm to
other pests. Exactly 48.8% of the respondents with post-
secondary education claimed that erosion caused reduc-
tion in soil fertility, 47.6% claimed that it destroyed farm

pathways, 46.3% claimed that it reduced crop yield, while
49.4% claimed that erosion predisposed cultivated crops
to other pests.

Discussion

The result presented in Table 1 shows that most of the
farmers were still in their active and productive ages. The
result equally reveals that male were more than female
farmers in the study area. This result contradicts Ejiogu
and Offor (2009) in their study on the assessment of the
use of vetiver grass in sheet erosion management in Imo
State, Nigeria, because the male dominated farming in
the study area as a result of low access of their female
counterpart to productive assets. The household size was
considerably moderate and member of the family could
serve in the place of family labour for agricultural pro-
duction. With secondary school education having the
highest percentage of the respondents, the adoption of
vetiver grass technology may not be constrained by the
level of education of the respondents in the study area.
That implies that the adoption of new agricultural inno-
vation (s) will not be difficult. The average income of the
respondents also suggests that most of the farmers were
low income earners; this might be as result of their scale
of production as most of them were smallholder farmers.
With more than 80% of the respondents having private
businesses to augment their primary sources of liveli-
hood, it was evident that diversification to these busi-
nesses was aimed to mitigate the ripple effects of food
insecurity in the study area.

According to Table 2, most of the respondents who
were within the age limit of 41 and 50 years were aware
of the use of vetiver grass technology as a means of ero-
sion control in the study area. This suggests the high level
of the awareness of the vetiver grass among farmers; this
will aid their productivity and management of erosion in
the study area. More male farmers were aware of the veti-
ver grass technology than the female in the study area.
The dominance of male in agricultural production and
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Table 7 Farmers’ perception of the major type of damage caused by erosion on crops on farmland. Source: Field Survey,
2018

Variables Perceived type of damage caused by erosion
Reduction Caused gully  Caused farm Reduced crop yield  Predisposed
of soil fertility pathway farm to other
destruction pest
Age
<30 42 (10.80) 36 (9.50) 9(10.08) 7 (10.08) 3(10.38)
31-40 112 (28.79) 13(29.82) 110 (28‘42) 105 (28 61) (26 10)
41-50 110 (28.28) 07 (28.23) 112 (28.94) 06 (28.88) 94 (29.56)
51-60 86 (22.11) 83(21.90) 85 (21.96) 81(22.07) 72 (22.64)
Above 60 39(10.03) 40 (10.55) 41(10.59) 38(10.35) 36(11.32)
Linear-by-linear association 0.1503 (P=0.006)***
Gender
Male 287 (73.78) 276 (72.82) 283(73.13) 269 (73.30) 239 (75.16)
Female 102 (26.22) 103 (27.18) 104 (26.87) 98 (26.70) 79 (24.84)
Linear-by-linear association 0.0583 (P=0.602)
Marital status
Married 31 (79 95) 307 (81.00) 309 (79.84) 290 (79 02) 257 (80.82)
Single 5(9.00) 31(8.18) 33(853) 4(9.26) 30(943)
Widow 27 (6.94) 27(7.12) 28 (7.24) 28 (7.63) 18 (5.66)
Divorce 1(2.83) 11 (2.90) 12 (3.10) 1(3.00) 10 (3.14)
Separated 5(1.29) 3(0.79) 5(1.29) 4(1.09) 3(0.94)
Linear-by-linear association 0.1121 (P=0.100)*
Household size
<5 218 (56.04) 212 (55.94) 214 (55.30) 204 (55.59) 183 (57.55)
6-10 171 (43.96) 167 (44.06) 173 (44.70) 163 (44.41) 135 (42.45)
Linear-by-linear association 0.0316 (P=0.0371)**
Level of education
No formal education 2 (23.65) 92 (24.27) 95 (24.55) 91 (24.80) 74 (23.27)
Primary education 6(19.54) 75(19.79) 76 (19.64) 75 (20.44) 64 (20.13)
Secondary education 190 (48.84) 182 (48‘02) 184 (47,55) 170 (46.32) 157 (49 37)
Post-secondary education 1(7.97) 0(7.92) 2(8.27) 1(8.45) 3(7.23)
Linear-by-linear association 0.4434 (P=0.0014)***
Income per cropping season (Naira)
<200 362 (93.06) 354 (93.40) 361 (93.28) 343 (93.46) 294 (92.45)
201-250 7(1.80) 6(1.58) 7(1.81) 5(1.36) 5(1.57)
251-300 8(2.06) 8(2.11) 8(2.07) 8(2.18) 8(252)
301-350 8(2.06) 8(2.11) 8(2.07) 8(2.18) 8(252)
Above 350 4(1.03) 3(0.79) 3(0.78) 3(0.82) 3(0.94)
Linear-by-linear association 0.0096 (P=0.0936)*
Secondary occupation
Civil servant 52(13.37) 48 (12.66) 51(13.18) 45 (12.26) 37 (11.64)
Private business 320 (82.26) 316 (83.38) 320 (82.69) 304 (82.83) 267 (83.96)
Student 17 (437) 15 (3.96) 16 (4.13) 18 (4.90) 14 (4.40)

Linear-by-linear association 0.0071 (P=0.1830)

Figures in parenthesis are percentage
$1=%360
**x %% *Significant at 1%, 5% and 10% probability level, respectively
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the insufficient access to productive assets of the female
counterpart could have been the reason of low aware-
ness of the innovation by the female farmers in the study
area. Alimba and Akubuilo (2000) argued that access to
productive assets such as land is a serious determinant of
adoption of some technologies that could be of a long-
term benefit to farmers. A large proportion of the mar-
ried farmers were aware of the use of vetiver grass as a
means of erosion control and the level of education of
the respondents supported the level of awareness of the
potentials of vetiver grass as a means of erosion control
among the respondents. Studies (Chirwa 2005; Idrisa
et al. 2012) have established the relationship of educa-
tion and adoption of agricultural technologies. The same
way Oladosu and Okunade (2006) posited that education
could fuel farmers’ right perception on problems facing
agriculture and the possible way out of the problems;
Adugna et al. (2019) suggested that the educational sta-
tus of the farmers plays a vital role in the understand-
ing of their environment. Also, the average income of
the respondents was low as most of the farmers earned
slightly above $84 per production season. However, the
result corroborates the findings of Ogunbameru and
Idrisa (2013) where most of the respondents interviewed
for their study earned above $83 per production season,
but it should be noted that the result affirms that most of
the farmers in the study area were smallholder farmers.
That is, they cultivated less than 5 hectares of land and
relied on their production for family consumption.

The coefficient of age, marital status, household size
and income significantly influenced the reasons of adop-
tion of vetiver grass as a means of erosion control in the
study area. According to Table 3, most of the farmers
were still in their active and productive age. In the quest
for improving productivity through adoption of improved
agricultural technologies to combat existing problems,
young farmers adopted vetiver grass technology for the
reason of its affordability, ease in cultivation and mainte-
nance, effectiveness in erosion control and its availability.
The instance of these factors could have aid the adoption
of the technology of vetiver grass as a means for erosion
control. Oyewole and Ojeleye. (2015) and Castano et al.
(2002) opined that new innovation in agricultural devel-
opment will attract little value unless they can be put to
use for the social and economic well-being of the recipi-
ents. It implies that the technology should be related to
the institutional, economical, physical and social factor
affecting farm and farmers.

Table 4 shows the result of the perceived effect of the
effectiveness of vetiver grass technology in erosion con-
trol in the study area. The report of Kumar and Nikhil
(2016) indicates the effectiveness of vetiver grass as it
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reduced rainfall runoff by 70% and sediment by about
90%. The number of farmers who agreed to the vetiver
grass’ effectiveness in erosion control outweighed the
number of those that disagreed, based on the age cat-
egory of the farmers. Also, the percentage of the male
farmers that strongly agreed and agreed to the percep-
tion of the effectiveness of vetiver grass in erosion con-
trol was higher than that of their female counterpart.
This indicates that a considerable number of farmers in
the study area regardless of their gender, marital status,
income, level of education and household size had rati-
fied the effectiveness of vetiver grass in erosion control
in the study area. In a recent study, Adugna et al. (2019)
observed that their respondents believed an improved
productivity due to adoption and acceptability of veti-
ver grass for soil erosion control.

Vetiver grass was used for demarcation of farmland,
roofing material, pest control, animal feed and herbal
skin care. From the result presented in Table 5, most of
the farmers used vetiver grass for demarcation of farm-
land, roofing, pest control, animal feed and herbal skin
care; this arose from the fact that the grass is easy to
cultivate, effective, cheap and it can withstand animal
browsing and trampling. In a recent study by Ewetola
et al. (2017), the respondents indicated their perception
of vetiver grass for termite’s control on their farmlands.
Alemu (2008) opined that the grass could be used for
rehabilitation of gullies and watershed, road cuts and
river bank and dam side protection, forage and wet
land protection.

Furthermore, most of the respondents in the study
area have the knowledge of the use of vetiver grass from
neighbouring farmers, extension agents and media
(newspaper, radio and television). The essential benefits
of vetiver grass enhanced the awareness and adoption
of the grass in the study area, that is, the popularity of
the grass based on its usefulness. Adugna et al. (2019)
suggested the use of this fire and drought resistant
grass to combat soil loss.

The study revealed the farmers’ perception on the
major types of damages caused by erosion on farm-
land as shown on Table 7. The coefficient of age, gen-
der, household size and level of education significantly
related with the perception of the farmers on the dam-
ages caused by erosion on agricultural farmland. The
result clearly shows that most of the farmers claimed
that erosion cause reduction in soil fertility, cause gully,
destruction in farm pathways and reduction in crop
yield and predispose farm to other pests (Tessema 2008
and Alemu 2008). World Bank (1990) posited that veti-
ver grass has, in no doubt shows prospects in curbing
erosive land degradation in a wide range of climatic
environment.
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Conclusions and recommendations

This study reveals that there was awareness of the atten-
dant danger of soil erosion on the respondent’s farm-
lands. The majority that knew the effectiveness of vetiver
grass in erosion was those whose secondary occupa-
tion was private business. The respondents who had the
awareness of vetiver grass as erosion control measure
were within their active and productive age. The majority
of the farmers who adopted vetiver grass in controlling
soil erosion was influenced by education and sex which
was predominantly male. The result further showed that
most of the respondents uses vetiver for pest control, fol-
lowed by the use of it in the making of animal feed and as
roofing material.

From the findings of this research, the following rec-
ommendations are made (a) the extension agents should
create more awareness for the farmers to adopt the veti-
ver grass technology in order to conserve the soil, water
and nutrients on their farmlands. (b) They should edu-
cate them about the risk and damages that could be done
on their farmlands without the vetiver grass. (c) All other
benefits from vetiver grass such as vetiver clippings for
mulch and compost in order to boost fertility, etc., could
be explored by the farmers because the technology is
simple, cheap and eco-friendly.
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