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\BSTRACT

rhe study examined the factors i
v affecting a :
agrochcmxcal usage in Niger State Nigeriag Aw]?reness o malz.e farmers on health risk of
selecting the respondents. To achie,ve thi i s'tage SEIAEHAZCOR Ry acoyted ™
PO g 4 is research objective, a cross- sectional survey of maize
farm (6) Local Government areas (LGA i
Descriptive statisti : s) was carried out on 181 respondents.
escrip ics and probit regression method

. fioated thek S were used to analyze the data. The results
indicate maize farming in the State was dominated b i i
farming experiences of 43 Rl D ted i mson 67 s

q foll h .yea.rs and 13 years, respectively. Furthermore, most farmers do not
réa nor ? ow agr.oc emical 1r'15tructlon which might have led to some health challenges like
difficulty n bfe.athmg, c.hest pain, and sneezing, and eye problem. The probit result shows that
age, SOUrces of information, labour reduces the odds of agrochemical health risk, while increase
in farming experience, farm size, membership of association and cost of seed increases the
odds of agrochemical health risk awareness. The study concluded that maize farming was
dominated by married male farmers who are married and had a mean age of 43 years; also,
difficulty in breathing, chest pain, eye problem and sneezing topped the health hazards factors
as perceived by the farmers. It was therefore recommended that, awareness campaigns and

mass trainings on the use, handling and application of agrochemicals should be encouraged in

order to achieve effective and safe use of agrochemicals in the study.

Keywords: Agrochemical use; Health risk awareness; Maize farmer, Perception, Probit model.

INTRODUCTION
The need to increase agricultur

effectively tackle the current global foo

al productivity is seen as one of the major way to

d crisis. Food and Agriculture Organization (FAO,

2007) reported that Nigeria is blessed with a huge expanse of arable land, favorable climate,
abundant streams, lakes, forests and grassland, as well as a large, active population that can
sustain a highly productive agriculture with a great potential to become the food basket of the

West Africa sub-region. Also, Aduba et al. (2013) has pointed out that Nigeria has about 79
million hectares of arable land,

of which 32 million hectares are cultivated, both crop and
livestock production remains

below potentials although the average agricultural growth rate

154

Scanned by CamScanner



e
R Jour
A%\ ournal of Agri

it 1 ol " A .[7 and S N
: % , Volume Sustainable Deye
N - ISSN ”'r'ill”‘“":({? Nlllll|u| 2 ,'ull(\’ ;:;2‘;’(’[)'}!(1’" (.I/'S[)) /"{r.'jﬁ.“m
+2651-6144; 158N ' / R\
y AN (Online): { )
was 7% between 2006 and 008, th nline): 2651-6365 Wi /;/5/
\ O, 15 - "4{1{,_\5//’
security and poverty l\‘\hl\‘linl\ -

,".IU\VHI |i(" l A (l
4] )\'l( -]
\1 N “lt. l()“/l) IlL‘CC‘u.‘}?Iry ik)r 'm'lining f
and ‘A'.l‘l : “l\) I alld > 10O
e \ IS U”U \‘lr “ |

| : 1¢ Mg o

\’vl\‘.\l \l\‘i‘ th‘\“ IS l‘l\‘\\l\ \\i\l&l\ h”(” .
o 1y

apley i ' d .
aples in Nigeria after rice
environments, Maize w

the world in ¢

Africa |
' ‘ N more thar
ant food Crops es than |

and wheat and is a
L range of agro -ecological
e i ?() dccadc§ ago and has since
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materials. Ironically,

feed for animals and other industrial raw

the demand for maj
h maiz : :
outstrips supply (Akande 2004, and Jibrin eet 215 aZ(r)TSsl;It of various domestic uses sometimes

Sadly, Nigerian agri
PRI impfrtant ?)g\flcu:’:ure has many features among which the magnitude of the farm
- Dver the past few decades, the farm size has decreased mainly due to

inheritance and transfer, the ing i )
effect of institutional, techngorl(;:il:fl l:r:eacllseerrz‘;:rl:pr;::l ?::tzt: arir“r}lls m'ightdt')e d_“e t'o o
holdings in Nigeria are categorized as: Small scale farms. r . fi e féfm
scale, 6.0 to 9.99 ha and large scale above 10 ha. Th e 0.-10t0 s
and 4.23% respectively (Ado, 2016; Oksana 2605'e(s)el T e
National Bureau of Statistics [I’\IBS] 12006) FL:rther : “W;taym 2008'; O'paluwa" o ‘and
price fluctuation, disease and pest ,poor s.tora e f:cl:?lr':" Other e h'k " msuff"lment caplt'al,
production in the country (Ojo 2(303) Also l%ib e L
i : ; , Jibrin et al. (2016) reported that shortfall of
storage facilities make most farmers sell their produce at low prices immediately after harvest
in other to prevent spoilage there by leading to poor prices for agricultural produce. Other
constraints according the author include inadequate extension services, poor transportation
facilities, pilfering (theft), poor prices for agricultural products and inadequate rainfall.

Therefore, the production of the crop must be increased in order to ensure food and
income security through the development of improved maize varieties and technology. As a
result of its high demand, maize is gradually becoming more expensive for poor consumers,
thus the need for its increased production can never be over emphasized, the use of
agrochemical (Badmus and Ariyo, 2011).

Agrochemical (fertilizer, pesticides, herbicides, and nematicides) have played an
important role in the success of modern food production in terms of increased food production,
increased profits for farmers and the prevention of diseases and maize farmers have been. found
to use a wide range of pesticides at different levels to reduce losses from pests and filseases
(Silvanus, 2014). Furthermore, agr ochemical have posed a number of problems for eI,
including the killing of beneficial insects, secondary pest outbreak, the development "
pesticides resistance pests, health problems for farfn.ers that handle th'e chemicals suclh a§
abdominal pain, dizziness, headache, nausea, vomiting as “-,ell.as et pﬂr?b ?mz
(Ecobichon,1996 and Banjo, et al 2010). World Health Organization (WHO, 2000) estimate

155
Scanned by CamScanner



. W% ournal of Agripreneurs

I’ . v y
H/ and \H\"l”l(l”/l' I)l'l'!'/l‘,’ nent / ‘S
’ (J/ v'))

)
; : Volume
¢4, Nu >
ISSN (Print): 2651 mber 2, June, 2021 i nl
&#. 6144; ISSN (Online): 265 A\ )
4 . 1 2651-6365 s “//'
hat each year, 5 mitlion farmer: ) ‘"//
! armers in the d\'\wlnpm;' world .
ides. aboul | 8,000 of wi ol e | |
v ol ‘ : ever poison ]
. Fhis means that the high probability [l ‘I“g o
{ ¢ of pesticides use

il
\\,,\

nd "“““‘hk\\ induced side eftect Rrowing

in developing ¢ -
cmers' rate Oof awareness, knowled; ; ‘ k|H loping countries would be a reality if the
. dage, attitudes and practi ; - o
ai'] \ Ve 2 y ; |1|C|ICL’S ( st
_arly considered with necess ] | § on pesticides use are
0f ssary actions taken i P Ot 50 1ol
< p o L n accords Ve % &
2 3010) accordance to the recommendations (Banjo
I'he general objective of
ne g { ive of the study was .
} a8 Je I'the study was to determine the factors affecting maize f
> FONesSsS avroche - o i " N ze fz sl o
I l \ : grochemical use in Niger State, The specific objectives were t il
y describe the socio-ec et . okl
) deseribe the socto-economic characteristics of maize farmers in the study ar
) LAQN ) are AWQQ S Far s
1) assess the awareness of farmers on the use of agrochemical; and ’

111 describe the perceived health hazards associated with agrochemical use

VIATERIALS AND METHODS
The Study Area
The study was conducted in Niger State, Nigeria. Niger State is located in the Guinea
savannah ecological zone of Nigeria. In terms of land mass, it is the largest in Nigeria. It covers
2 total land area of 74,224km? accounting for about 8% of Nigeria’s land area. About 85% of
its land area is good for arable crop production (Niger State Geography Information System,
2015). It is located between Latitudes 8 0 11'N and 11°20' N and Longitude 4° 30' E and 7920
E (National Bureau of Statistics [NBS], 2015). It is bothered to the Northeast by Kaduna State
and the Southeast by the Federal Capital territory, Abuja. The State covers an estimated land
area of 76,363 square kilometers and a population of 4, 082, 558 people according to 2006
census (National Population Commission [NPC], 2006). However, the projected population as

at 2017 using 3.4% growth rate is 7,141, 7331.
The State is has 25 Local Government Areas (LGAs) that are grouped into three (3)

) with the zones having eight (8), nine (9) and eight (8) LGAs,
the major ethnic groups in the State. The other minor
ethnic groups are Koro, Kakanda, Kadara, Ganagana, Dibo, Kambari, Kamuku, Pangu,
Dukawa, Angwai, Igbo, and Yoruba. The State experiences distinct dry and wet seasons in the
southern parts. With annual rainfall varying from 1,100mm in the Northern part to 1,600mm
in the southern parts and average annual rainfall is about 1,400. The State is blessed with
abundant mineral resources such as gold, clay, silica, Kyanite, marbel, copper, iron, feldspare,
lead, columbite, kaoline and tantalite (Niger State Ministry of Information, 2012). The State fs
agrarian and well suited for production of arable crops because of the favorable climatic
conditions. The inhabitant of the State also rears some livestock like goat, sheep cattle and

chicken among others (Niger State Ministry of Information, 2012).

Sampling Techniques and Sample Size

The respondents were selected using a
first stage, two (2) LGAs where randomly selected from each of the three
in the State, i.e., Bida, Agaie, Chanchaga, Bosso, Kontagora and Mariga.
involves random selection oftwo (2) communities/villages from each of the siX

agricultural zones (1, 11, and III
respectively. Nupe, Gwari, Hausa are

pling procedure. In the

hree agricultural zones
Second stage
(6) LGAs, ie.,

multi-stage random sam

arr
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Data for this stud

i b questionna?’rew::dccool:z:tl?r(:‘ et:tr;)(;lgh' pr.imary‘ sources. The primary data was
respondents. with interview schedules for the non-literate
Analytical Techniques

: Data collected included information on socio economic characteristics (age, seX
marital status, and years of farming experience). Also, the input, output farm size lz,ibour’
fertilizer, capital and perceived health hazards of agrochemical., The data collect’ed e
analyzed using descriptive statistics and Probit regression analysis. Implicit form of the
regression model is specified as:
Y= (X1, X2, X3, X4 ... Xn, ei) e o)
Y =bo+ biXi +baXo + b3X3 + baXs + bsXs + beXe.. + el . 13)
where;
Y = Awareness level (Aware = 1; Not = 0)
X, = Age (Years)
X2 = Sex
X3 = Farming Experience (Years)
X4= Education (Years)
Xs = Herbicides/pesticides (€3))
X = Farm size (Ha)
X7 = Fertilizer (kg)
Xs= Amount of credit €2))
Xo= Membership of association (Du
X10= Extension visit (Dummy)
X1 = Cost of seed ()
X1, = Sources of information (0
Xi3= Labour (Mandays)
X14= Maize output (kg)
e = error term.

mmy)

mber)
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RESUI I'S AND DISCUSSION
{data n lable 1
their mean age was 43 veat

farmers are still young and are

and this active age is likely to make

| foption of innovations than the older counterpart. This is in
wereement with the findings of Jibrin et al. (2016)

who reported that maize farmers were
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within the age ot J 0 years. 76.24% of the maize farmers sampled in Niger State where

sale while their female counter part accounted for 23.75%. This implies that maize farming in

he
i

state is dominated by male. The result is in consonance with the findings of Mohammed ef

; (2013) and Oladejo and Adetunji (2012) who reported that maize farming in their various
qudy area was male dominated.

Furthermore, about 88.95% of the respondents are married, 6.07% are single, 0.55%
are div orced and 4.41% are widowed. Since the larger percentages of the respondents are
married, it implies that the family sizes might increase and enhance provision of family labour.
This agrees with the findings of Isah (2014) who opined that size of the family help to boost

family labor as the author reported that 87 % of the farmers were married. The mean household

size was 8 and is in disagreement with the findings of Franklin e al. (2017) who concluded
that the mean household size of maize farmers was 6.

Table 1 also revealed that about 73.999% of the maize farmers have. .one.form of
oducation or the other, the literacy level is generally high and this migbt have posmv_e mftlui\r;ci\
in their ability to adopt improved farm practices for maize production, thus 1eafchngmoS : egre
productivity. Mustapha et al. (2017) opined that educated farmers and' you.ngler arr::0 i
signiﬁcantly more likely to use PPE compare'd to older farr}ers with litt et:rr .
education. while higher levels of educationdglves a.gio;hef?;c:;rzz;;; ;g:;duse e

i hazards associated W1 <
i“format‘o'n e mr?‘::cl':n(l)::lseigdetz:t?; farmers may be disadvantaged in their. ability to
priiven:a:c;ri}clz ;Zzard ’and caution on agrochemical safety and health information, how to
unders

prevent direct contact and how to follow approved safety and application guidelines.
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1: Socio-economic Characteristics of the
= Tles Frequency

Respondents
Porunglo_ Mean (Std, dev.)

g 3o 19.88 43 (10.58)
- 62 34,25
-“
B . s 03 34.80
16 8.83
1. 60 '
m 4 2.20
138 76.24 %
43 23.75
11 6.07
] 161 88.95
o T 8. 441
e 1 0.55
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14.36
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More so, from Table 1, 82.3% of the maize farmers in Niger State had farrr} size of
|ess than 3 hectares. This implied that the farmers had small farm sizes which '\nd\c-ated the
sx;bsistc|1cc level of farming, mean years of farming experience of the sampled maize f.arr::j:
;\vz\s 13 while the mean for extension visit for the maize farmers was 2.0. The result is \‘ne o
with the findings of Olaniyi and Adewale (2012) who reported th.at the ave.rage farm ?7_2 o
the farmers in the study area was 2 hectares while the mean farming exger'lence wasd nc); d -
The mean for extension visit for the maize farmers was 2.0. The result is in concorda

with the findings of Ademiluyi, (2014) who found out the 72.97% of the respondents had no
qecess to extension agents.

Awareness Statement of Maize Farmers on Agrochemical Handling o ool
Table 2 presents data on awareness of maize farmers when handling ag

- : hemical while
Only 39.77% of the respondents read before opening agrochemical botﬂ; agr?:nZture
about 88.95% of the maize farmers agree those agrochemicals are hazardous
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2: Awareness Stateme
ement of Farmers on Agrochemical Handling

“Awareness statement :

1;’-."‘6“ read label before opening agrochemical bottle? :t ha L] Perc:ntagc
f you canat read, do you seek for help from others? /e 39.77
Do you follow the instructions on the label? 126 69.61
Are you aware of agrochemical hazards 2121 :;32?
st yo8 S8 10 understand the level of hazard by reading the label 106 5856
Do you drink, cat or smoke while applying or mixing agrochemical 23 12.70
Do you keep bottles packages of agrochemical along with other food 49 27-_07
ems
Do you store agrochemical properly! keep away from children? 150 82.87
Do you apply two or more pesticides “type together? 84 46.40
A Sty e )/ cauml/iives/others=? 124 68.50
Do you dispose unused container property? 9 51.38
Dojyou speay when it is windy? 40 22.09
Do you determine the wind direction first before spraying? 158 87.29
Do you use agrochemical for the purpose they are meant for? 130 69.14

Do you apply recommended dosage to prevent environmental 97 53.59

contamination and human health hazards?

Do you use personal protective gears such as gloves and overall 93 51.38

clothing during agro-chemical mixing or spraying?

Dose overdose affect plants? 171 94.47

n-y--llymlhandswithsoaprightaﬁerapplying or mixing agro- 139 76.79

chemical?

Do you take your bath after spraying? 70 37.23

Do you revisit the farm within 24hours of spraying? 136 75.13

lb!ul"'ﬁdthemeofagm-chemicalwhenadvisenotto work with 67 37.01

m”mmmaedpasonsmofmunentamfor at least 116 64.08

Do you ensure proper ventilation before re-entry? 95 52.48

‘Do you seek i - te attention in case of accident? 45 23.93
Multi ' exists
Source: Field survey (2019)

" Table 2 also show that 1 6.02%, 12.07%, 51.38% and 87.29% of the respondents agrees
that they follow the instructions on the label, drink, eat or smoke while applying or mixing
9N di unused container properly and that they consider wind direction before

ical.

Also. 53.59% of the maize farmers tends to apply recommended dosage to prevent
O amination and human health hazards, 54477%, 3575 that over dose affects
id the use of agro-chemical

37.23% take your bath after spraying. 37.01% avotl :
not to work with such component, while 52.48% ensure proper ventilation before
mehﬁ;msmadermmmmmeydomtmhalemechemical.mmunis'm
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percel® od Health Hazards of Maize Farmers on Agrochemical Use

s result on Table 3 s  that Bal
The resuit t wble 3 shows that pain and difficulty in the breathing where the most

- WO eS8 snte fae
seve! pealth symptoms respondents faced as a result of not adhering to agrochemical sa

fety
WO ledge. J

Also, eye problem, sneezing ranked 2nd and 3rd with mean weight of 2 32 and
» 97, u_-s.pccmc ’

\ ly. Furthermore, skin irritation was also severing among the respondents. The
sccurrence of these health symptoms could probably be to the fact

that most maize farmers do
qot use the recommen

o df’d personal. protective equipment when handling agrochemical. The
result 15 10 L?n-mstent V.V‘““ the findings of Adesuyi et al. (2018) who reported that headache,
itchy €yes, tf‘“g“'es skin irritation, dizziness and coughing as some of the health symptoms
respondent face in the study area. Lekei and Ngowi (2016) corroborated this results by

mpOﬂi“g that unsafe har.\dling of agrochemical tends to increase the risk of pesticide exposure,
which might lead to serious health challenges.

Table 3: Perceived Health Hazards of Maize Farmers on Agrochemical Use

Perceived health *Very *Sever (2) *Not Sum Mean  Overall Rank
ﬂ_u;rds Sever (3) sever (1)  weight  weight Perception
Sneezing 59 (177)  113(226) 9(9) 412 2.9 Sever 3rd
Chest pain 116 (348) 19(38) 46(46) 420 2.38 Sever 1st
Eye problem 77.(231) - 83 (170) 19(19) 420 287 Sever 2nd
Skin irritation 51 (153) 120 (240) 10(10) 403 297, Sever 4th
Cough 12 (36) 75 (150) 94(94) 280 1.54 Not sever 6th
Diarrhea 309 38 (76) 140(140) 225 1.24 Not sever Tth
Headache 11433) 103 (206) 67(67) 306 1.69 Not sever 5th
Breathing 81(243) 89 (178) 11(11) 432 2.38 Sever 1st
difficulty '

Note: Figures in parentheses are percentages; *multiple responses exists.
Source: Field survey (2019)

Factors Affecting Maize Farmer’s Awareness on Agrochemical Use

Since the parameter estimates of the probit regression model provide only the direction
of the effect of the independent variables on the response variable; estimates do not represent
the actual magnitude of change Of probabilities. Thus, the marginal effects from the model
which measure the expected change in the probability of awareness with respect to a unit
change in an independent variable are presented in Table 4.
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rab vv‘;,‘_‘.:',‘»n‘l‘!-“f‘t Factors Afled um‘l Maize Farmer's Aw areness on Agrochemical Use
CortaPR e Co-sfficlents _ Standard errory 2V alue  Povalue

Ge e , 0260101 0130417 T 199 0.046
ming ! yperience (years) 0348529 0227885 2.41 0.016

. 14‘,\31“““‘;‘ level (years) 0282816 0427204 0,66 0.508
;rklf‘i\ ides p‘-\nc\\lx‘\\N\ -7.11e-06 0000132 .0.54 0.589
parm $1€ (Ha) | 1817965 0836056 2.17 0.030
pertilief (kg) ; -.0005658 0009016 -0.63 0.530
\ ount of credit received () -8.69¢-06  8.16e-06 106 0287
\!cmNrship of association ((dummy) 512881 4 3009394 170 0.088
gxtension ¥ isit (dummy) |-.0518692 0437304 -1.19 0.236
cost of seed (N) 0001091 0000358 3.04 0.002
gources of information (number) -1271688 0653359 -1.95 0.052
_ abour (Mandays) -0813571 0307684 2.64 0.008
Viaize output (k&) -0000444 0000776 -0.57 0.567
Constant 1.698873 6324854 2.69 0.007

Log likelihood = -77.938845
prob > chi 2 =0.0000
pseudo R2 = 0.3135

Source: Field survey (2019)

Marginal Effects Obtained from Probit Regression Result

Table 5 shows that age of was found to be negatively signed and significant at 5%
probability level. This implies as the age of the farmers increase by one year the odds of their
awareness on the use of agrochemical tends to reduce by -1.99 (-.0260101), i.e., older farmers
are more likely to become aware of agrochemical use than the younger ones. This could be
attributed to the fact that older farmers probably might have gathered more information and
knowledge about agrochemical use over the years. The result is in contrast with the findings
of Tijjani et al. (2018) who reported that as the age of farmer increases, the probability that the
farmer awareness on the use of agrochemical decreases. Farming experience and farm size
were positively signed and significant at 5% each with agrochemical awareness indicating that
a year increase in experience and increase in Tha of farm land will lead to increases in the odds
of the variable by 2.41 (0227885) and 2.17 (1817965) unites, respectively. The reason is not
farfetched as increase in farming experience and farm size will reduce the dependency on
agrochemical because the farmer would have over the years gathered knowledge on better ways
of handling their farming activities. The result is in consistent with the findings of Adeola and
Adetunbi (2015) who reported that there is a relationship between framing experience, farm
size and pesticides use.

Membership of association and cost of seed have significant and positive relationship
at 10% and 1% with awareness on agrochemical. This implies that a unit increase in association
activities will translate into increase in the odds of agrochemical awareness by 1.75 (.1247753)
while unit increase in the price of seed will lead 3.20 (.0000265) increase in the odds of

agrochemical awareness this is because farmers might get to know how to treat and get the best
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Table §: Marginal Effects Obtained from Probit Regression Result

e

y ariables dy/dx Standard error  Z-value P-value

“Age Lyears) -0063278 003073 2.06 0.039
Farming Experience (years) 0133448 0052572 2.54 0.011
Farm size (Ha) 044228 0195652 2.26 0.024
\embership of association (Dummy) 1247753 0713235 1.75 0.080
Cost of seed ™) 0000265 8.30e-06 3.20 0.001
Sources of information (number) -.030938 0153795 2.01 0.044
Labour (Mondays) -0197928 0070781 2.80 0.005

Source: Field survey (2019)

CONCLUSION AND RECOMMENDATIONS
Results of the study reported that maize farmers were majorly male, married with a

mean age of 43 years; these were attributed to the tedious cultural practices involved in maize
production. Also, respondents do not have adequate access to extension agents, thus, reducing
their awareness on health risk associated with the use of agrochemical. It was discover that
difficulty in breathing, chest pain, eye problem and sneezing top the health hazards table as

perceived by the farmers. Majority of the farmers do not read agrochemical Jabels nor follow

instruction before using them which could be attributed to their low level of education. Finally,
n, labour reduces the odds of

it was discovered that increase in age, sources of informatio
agrochemical health risk, while increase in farming experience, farm SIZ, membership of

association and cost of seed increases the odds of agrochemical health risk awareness. Based

on these findings, it was recommended that:
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