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in Tanzania
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Abstract— Pesticides are chemicals that are applied on crapd plants to control pests. They are toxic cheisa
one needs to exercise careful attention when uiam. Poor pesticide management practices and tiaolaf safety
rules have however continued to suffice. This coaltse undesired effects to the pesticide usersd, fonsumers, non-
target organisms, and the environment. We survéy@md aware people in Tanzania, are of pesticides tredr
associated health effects. We used an online-bam®gprehensive semi-structured survey to colled éam people in
Tanzania. Questionnaire had a mixture of compulsorg non-compulsory questions. We received respiooseone
hundred fifty-seven people. Ninety-four people regabthat agriculture was one of their main acie# while sixty-
three people reported that agriculture was not ofi¢heir main activities. We found that their peiste management
practices are poor. Poor management practices vigeatified on storage of inventories, disposal wipgy containers,
disposal of obsolete pesticides, and the use deptive gears. Although respondents are aware plesticides could
harm them and the environment, still their managenpeactices are unsatisfactory. This could prolyabé due to
negligence. We recommend that there is a needd®dse tailor-made motivational and awareness paogg to
pesticide users and the population at large on gagicultural practices and good pesticide managenpeactices.

Keywords— About four key words or phrases in alphabetical aler, separated by commas.

1. INTRODUCTION

Like in the Greater Mekong Sub-region (GMS), food,
water, and a healthy environment are vital comptmen
[1-4] to human well-being in Sub-Saharan Africa,

Tanzania is no exception. With over 70% of the

population depending on rain-fed agriculture [5],
Tanzania is among the lowest income countries thith
majority of the people living in poverty [6] whicis
below a poverty line of less than US$ 2/day [7].
Tanzania has a population of 51 million peopled8l
a land area of 880,000 Kri9]. The country has had an
increase in competition for land and water resaifoe
agricultural production to meet the growing foodrded

increase in competition for global land and water
resources [13].

Despite of competition for land and water resosyce

agriculture has been the backbone of the countng T
agricultural gross domestic product (GDP) increased
4.4% annully during 1998-2007 [5]. To meet food
demand, there has been a need for the agricultural

expansion. For the past forty years, the expanbis
increased the quantity of food and improved thelityua
of food worldwide [14]. According to Food and

Agriculture Organization (FAO) projections, the lgéd

agricultural area is expected to expand from aia afe
5.1 billion ha to 5.4 billion ha in 2030 [15].

During the expansion processes, the main concern is
the way agriculture is practiced (performed). Ths

due to the increase in population. The situation inye.a,se failure to follow recommended practice§ [16

Tanzania is similar to the global situation whexethe
world food demand is high [10]. More food is themef
needed to feed the global population currentlyneestied
at 7 bilion people [11]. The global population is
however increasing rapidly: estimated at 8 billpaople
by the year 2050 [11] and 9 billion people by treaty

2070 [12]. The increase in population has caused a
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could lead to undesired effects to the environment,
humans, and other living orgnisms [17].

One of the main concerns in agriculture is the afse
pesticides. They are toxic chemicals that are dednto
kill or repel target pests [18]. They are used @duce

roduction loses caused by pests [19]. They aré tox

hemicals so one needs to exercise careful attentio
when using them.

The use of pesticides has increased globally w64
25%, and 30% of the global pesticides being used in
Europe, USA, and the rest of the world combined
respectively [20, 21]. The increased use of pelgii
could be attributed by the increase in pests a$ agl
pesticide policies that offers incentives to farsnarho
use pesticides [22].

Despite of pesticides being toxic, their judiciadeu
could reduce their associated negative effects. [B8]
addition, the use of less toxic pesticides coulgrowe
the environmental performances [24]. However, poor
pesticide application and management practices, [25]
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misuse, and violation of safety rules [26] conéinio
threaten the health of farmers, consumers, and
environment [27]. Poor practices have led
contamination of pesticides on/in food crops [28¢ an
the environment [27]. Poor practices have alsadetthe
increase in pest resistances [29].

It is estimated that in Tanzania 1,000 people daxye
year from pesticide poisoning [30]. Pesticide pnisg
is a concern not only in Tanzania but it is alsmoacern
in Thailand. Thailand has 42% of the working potiota
depending on agriculture [31]. It is estimated B@t600
farmers are poisoned yearly [32].
poisoning cases, majority of Thai farmers contituuase
pesticides inefficiently [31, 33]. In addition, tleeis no
significant difference between the use of less tthmes
and hazardous pesticides by the farmers who follows
good agricultural practices (GAP) standards [34].
Although the majority of Thai maize farmers posigsh
knowledge, positive attitude, and good agricultural
practices, they however,
symptoms which is caused by unsafe practices [8], 3
such as not using protective gears when sprayigj [3
and the use of banned pesticides e.g. endosuli@n [3

Since pesticide exposure is inevitable amongst farm
and agricultural workers [38, 39], and since foadter,
and a healthy environment are essential to humdh we
being, this study surveyed how aware people in
Tanzania, are of pesticides and their associatedthhe
effects. The goal of the study is to promote adtical

Despite of the

bears herbicide poisoning
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are in fact agricultural dominated regions (Fig. 1)
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Fig. 1. Map of Tanzania showing region§41]

Table 1. Age of the respondents

Age (years) AMA | ANMA | Overall
Mean 40.46 37.56 39.31
Standard Error 1.17 1.21 0.86
Standard Deviation 11.33 9.57 10.78
Minimum 24 23 23
Maximum 64 65 65

Table 2. Level of education of the respondents

sustainability in the country. This means that phesent
generation should meet their agricultural needfiouit

jeopardizing the possiblity of future generatioasteet
theirs [40]. This is very important because thentou

depends on agriculture, and the majority of th

population depends on agriculture [5]. Thereforey a
potential harm caused by pesticides to the pedme (

Level of education (n) AMA| ANMA| Overall
University degree 86 56 142
Advanced diploma 4 3 7
Diploma 1 4 5
Secondary education 2 0 2
Primary education 1 0 1

farmers, consumers) and the environment would
significantly have severe impacts to the economyhef
country.

We asked the respondents: when was the first time
they heard about pesticides and their associafedtef

We found that 86.17% of those agriculture is onéhefr
main activities and 79.37% of those agriculturendg
one of their main activities, for the first timeac heard
An online-based comprehensive semi-structured $urve gpout general information related to the usage of
was used for collecting data from people in Targani pesticide and their associated risks more tharnyézms
The questionnaire included closed and open-ende go (Fig. 2). This shows that most of the respotsden
questions. Respondents were asked to respondeto thyere aware of the existence of pesticides for d@equi
questionnaire referring to as back as to ten yda@a  some time. However, none of those agriculture is oh
collected were analyzed for descriptive statistisig  their main activities and 3.17% of those agricutis not

2. METHODOLOGY

Microsoft Excel spreadsheets.

3. RESULTS AND DISCUSSION

We received response from one hundred fifty-seven
people. Ninety-four respondents (59.87%) reportext t
agriculture was one of their main activities (AM#jile
sixty-three respondents (40.13%) agriculture waone

of their main activities (ANMA). The average ageatif
respondents combined is 39.31 + 0.86 years (Taple 1
Majority of the respondents (90.44%) had received a
university education (Table 2). Respondents byomgi

one of their main activities had heard about gdnera
information related to the usage of pesticide ameirt
associated risks within the past two years.

We also asked the respondents if they were getting
pesticide related information on regular basis ugto
various means such as training, newspapers, telasis
radios, etc. We found that 56.38% of those aguicalis
one of their main activites and 38.10% of those
agriculture is not one of their main activities Haehrd
some general information about pesticides recently
within a year while 21.28% of those agriculturere of

wise were from Dar es Salaam (36.31%) Arusha their main activities and 26.98% of those agriaeltis

(19.11%), Tanga (7.01%), and Morogoro (5.10%). €hes
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(Fig. 3). This suggests that recently, there hanls®me  agriculture is not one of their main activities wioegage

sought of awareness programs regarding the use oh agricultural activities occasionally and moré¢eof are

pesticides in the country. not members of agricultural associations, stillytlare
not using any protection.

100

BAMA (n = 94) 100
O ANMA (n = 63) - OAMA (n =94)
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Recently, 1-2years 2-5years 6-10 years> 10 years Did not withina  ago ago ago ago remember heard
withina  ago ago ago ago  remember year
year . . i
Fig. 3. Respondents who had heard general informatn
Fig. 2. Respondents who had heard general informaitn about pesticides (on regular basis) through varioumeans
related to the usage of pesticide and their assotéal risks such as training, newspapers, televisions, and raat.

(for the first time)

100
We assessed the use of protective gears with main BAMA (n = 94)
focus on past few years. We found that only 15.96% 80 DANMA (n = 63)
those agriculture is one of their main activitiesda
14.29% of those agriculture is not one of their mai & g
activities used all required protective gears while §
working with pesticides. Also, 39.36% of those § 40 ___
agriculture is one of their main activities and4®s6 of
those agriculture is not one of their main actéstidid 20 [ ]
not wear any protective gear when working with |_D
pesticides (Fig. 4): a practice which has negative o L 1£A4 |
consequences on their health. This is very dangerou Used all Fewtimes Did notuse any No answer
because unsafe practices [31, 35] such as not using required  without masks  protection

. . i protective gears and overalls
protective gears when spraying [36] could haveoseri

negative impacts on pesticide users (i.e. the pevgm Fig. 4. Respondents who used protective gears when
is spraying). working with pesticides (in the past)

We also assessed the use of protective gears \aith m
focus on present practices. We found that 15.96% of

those agriculture is one of their main activitiesda 100 GAMA (n = 94)
17.46% of those agriculture is not one of their mai OANMA (n = 63)
activities are currently using all required probeet 80
gears, while 34.04% of those agriculture is onéhefr -
main activities and 17.46% of those agriculturendg € 60
one of their main activities do not use any protect é
gear when working with pesticides (Fig. 5). g 40 77 —
We found that 84.04% of those agriculture is one of ]
their main activities and 82.54% of those agriadtis 20
not one of their main activities are at risk of rgpi T
poisoned due to the failure of not following 0 : :
recommended practices when working with pesticides. ;’;‘:;C"mr,eeq;gjgwit':li;“l’n“maezks O toeton o anewer
The none use of protective gears which could betdue and overalls

either cost or unavailability of protective geassone of
the main concerns that need not be undermined.
We further found that more of those agriculturens

of their main activities are currently not usingfactive Fig. 4 and Fig. 5 further reveal that there isduntion

gears when working with pesticides. Under normal 5 3504 (of those agriculture is one of their main
circumstances, it is expected that those agriclisione — octivities) and 7.94% (of those agriculture is nog of

of their main activities could be more aware of the iheir main activities) in the number of respondemt®
importance of using protective gears through mestin - §iq not use any protective gear in the past but are

conducted by agricultural associations than thosecurrently using protective gears. This means thatem

Fig. 5. Respondents who use protective gears whewonking
with pesticides (presently)
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respondents are currently using protective gearsnwh
comparing their past and present pesticide manageme
practices.
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inventories either in a special designated storaga,
keep outside the house, or other places such agear
Also, 13.83% of those agriculture is one of theiim

We assessed disposal practices of pesticide emptgctivities and 6.35% of those agriculture is not @f

containers. We found that only 10.64% of those
agriculture is one of their main activities and 11B6 of
those agriculture is not one of their main actastivould
dispose empty containers in a privately-owned speci
disposal locations as instructed or else would lerapty
containers in secured areas (Fig. 6). Also, 70.2%%
those agriculture is one of their main activitiesda
66.67% of those agriculture is not one of their mai
activities would dispose empty containers in thd so
either in a landfill or by burying underground. $hi
increases the chances of any remained pesticidésin
containers to be found in the soils and the enwrent.
This practice is dangerous because while in the
environment, pesticides could be transported frara o
point to another [42] thus there is a chance téobed in
consumable food and groundwater [43, 44].

We also found that 13.83% of those agricultureris o
of their main activities and 11.11% of those adtige is
not one of their main activities would dispose i

by burning (Fig. 6). This is dangerous because the

burning of pesticides empty containers or pesticide
treated biomass oxidizes nitrogen, sulphur, chéioand

phosphorous fragments to toxic compounds that wher

inhaled could kill humans [45]. In addition, ineffnt
burning could lead to the yield of polycyclic ardina
hydrocarbons (PAHs) and semi-volatile organics and
unburnt parental residues [46].

We assessed disposal practices of obsolete pesticid
We found that only 15.96% of those agriculturerig of
their main activities and 15.87% of those agriadtis
not one of their main activities would dispose déto
pesticides in a privately-owned special disposediions
as instructed or else would keep obsolete pestcide
secured areas. Also, 81.91% of those agricultu@nes
of their main activities and 73.02% of those adtime is
not one of their main activities would dispose déto
pesticides in the soil either in a landfill or burping
underground (Fig. 7). This practice is dangerousbse
it increases the chances of obsolete pesticides found
in the environment. While in the environment, pedgs
are subjected to translocation [42] which increabes
chance to be found in consumable food and grouretwat
[43, 44].

We also found that less than 2.13% of those
agriculture is one of their main activities andsléban
11.11% of those agriculture is not one of their mai
activities did not know where to dispose obsolete
pesticides. Those who did not know where to dispose
obsolete pesticides could potentially dispose ywdrere.
This also increases the possibility of pesticidesbe
found in non-target sites. However, to the besbof
knowledge, the country has no system to collect and
properly dispose off empty containers and obsolete
pesticides.

We assessed storage of pesticide inventories. Wk
found that 86.17% of those agriculture is one dirth
main activities and 93.65% of those agriculturendg
one of their main activities would store pesticide

124

their main activities would store pesticide invei@s in
other areas such as kitchen, bedroom, and above the
cupboard: areas within the reach of children (Fp.
Storage of pesticides in the kitchen, bedroom, aral/e

the cupboard increases the chances of home pesticid
exposure to children [47]. This practice is dangsro
because reference [48] found that early childhood
exposure to pesticides increases the risk of chddh
leukemia.
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Fig. 6. Disposal of pesticide empty containers.
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Fig. 7. Disposal of obsolete pesticides.
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100 - contacted pesticides (Fig. 11). Fig. 11 furtheresd\that
BAMA (n = 94) : : . .

OANMA (n = 63) more of those agriculture is one of their main \atitis

only washed pesticides from their eyes, but more of
those agriculture is not one of their main actdstboth
washed and sought medical help.

Although our survey was carried out online and most
of our respondents have university education, the
findings in Fig. 10 and Fig. 11 agree with referef#9].

One hundred twenty-one head of households in Arumer
district in Arusha region, northern Tanzania were
interviewed [49]. Most of the interviewee had reee

primary education (basic education). Pesticide hagd

Fig. 9. Identification of negative health effects ssociated  Practices such as storage and the use of protegeies,

with the use of pesticides. pesticide disposal and calibration of instrumenterpto

pesticide application were assessed. Seventy-nine

We assessed whether respondents were able tofydenti percent of the farmers who had been poisoned ipaisé
negative health effects associated with the use ofdid not seek proper medical help. Our findings #rat
pesticides such as death, skin cancer, cancer,dbss of reference [49] suggest that level of educatiaghin
vision, etc. We found that 85.11% of those agrimaltis not influence knowledge on pesticide management and
one of their main activities and 74.60% of those practices. In addition, Fig. 10 and Fig. 11 alsceagwith
agriculture is not one of their main activities wable to  reference [50] and [51] that many victims of padtc
indentify negative health effects associated wlith ise ~ poisoning, mostly in rural areas, often remain amh
of pesticides, while 14.89% of those agriculturerie of  without seeking proper medical help until the paoisg
their main activities and 25.40% of those agriadtis subdue by itself.
not one of their main activities were not ablertddntify
negative health effects associated with the use ol 100
pesticides (Fig. 9).

Although Fig. 9 shows that most respondents were 8o
aware of the Iill-effects of pesticides, still, some
respondents exercised a potential risk to theiltineand
the environment from the way they (would) handle §
pesticides. There is no doubt that pesticides solved 40
apparent problems such as hunger by reducing Hiseolb
agricultural produce by eliminating pests and that 20
companies involved make money (profits), stilllibald
be noted that at the end of the spectrum they ereat ©
undesirable problems and untreatable diseases ti
farmers, non-farmers, suppliers, CONSUMers, rig. 10. Respondents who washed and sought meditedlp
environment, and the ecosystem at large. after accidentally contacted pesticides on their sks (body).

We assessed measures taken by respondents after
accidentally contacted pesticides on their skind{do
We found that 63.83% of those agriculture is onthefr 100 GAMA (n = 94)
main activities and 98.41% of those agriculturendg OANMA (n = 63)
one of their main activities only washed their skiut 80
did not seek medical help, while 36.17% of those
agriculture is one of their main activities and 9% of
those agriculture is not one of their main actdgtboth
washed their skins (body) and sought medical hélprw
accidentally contacted pesticides (Fig. 10). Fi@@ 1
further reveal that more of those agriculture is owe of
their main activities only washed pesticides frameit
skins, but more of those agriculture is one ofrthwin
activities both washed and sought medical help.

We assessed measures taken by respondents aftéig. 11. Respondents who washed and sought meditalp
accidentally contacted pesticides in their eyes.foved  after accidentally contacted pesticides in their egs.
that 97.87% of those agriculture is one of theirimma
activities and 42.86% of those agriculture is no¢ of We assessed opinions of the respondents if it is
their main activities only washed their eyes but dot important for pesticide users to use protectivergea
seek medical help, while 2.13% of those agricultisre when working with pesticides. We found that onl@%.
one of their main activities and 57.14% of those of those agriculture is one of their main actidtie
agriculture is not one of their main activitiesthetashed  responded that it is very important while 3.17%afse
their eyes and sought medical help when accidgntall agriculture is not one of their main activities pesded
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that it is very important (Fig. 12). This shows ttha [3] Tilman, D; et al. 2009. Beneficial Biofuels—The
majority of the respondents know the importance of Food, Energy, and Environment Trilemn&cience
using protective gears when working with pesticides 325(5938): 270-271.
However, they could be lacking motivation. Therefor [4] Gleick, P.H. 1998. The human right to watéfater
we recommend more tailor-made motivational and policy 1(5): 487-503.

awareness programs on safety use of pesticides. [5] Pauw, K. and Thurlow, J. 2011. Agricultural growth,
poverty, and nutrition in Tanzanidood Policy
100 36(6): 795-804.
BAMA (n = 94) [6] Adebayo, E.; Sovacool, B.K.; and Imperiale, S.

80 DANMA (n = 63) 2013. It's about dam time: Improving microhydro

electrification in TanzaniaEnergy for Sustainable
Development17(4): 378-385.

[7] Chien, S. and Ravallion, M. 2001. How did the
world's poorest fare in the 1990R@view of Income
and Wealth47(3): 283-300.

[8] World-Bank (2015). World Development Indicators
- Tanzania. Retrieved September 17, 2015, from

(o)}
o

S
o

Percent (%)

N
o

0 — the World Wide Web:
Think so Very important http://data.worldbank.org/country/tanzania
Fig. 12. Respondent’s opinion on importance for péside [9] Sheya, M.S. and J.S. Mushl, S 2000. The _state of
users to use protective gears when working with pésides. renewable energy harnessing in TanzaAipplied
Energy 65(1-4): 257-271.
4. CONCLUSION [10]Cranfield, J.A.L.; Hertel, T.W.; Eales, J.S.; and

] . Preckel, P.V. 1998. Changes in the Structure of
We surveyed how aware people in Tanzania, are of  Global Food Demand American Journal of
pesticides and their associated health effectsulRes Agricultural Economics80(5): 1042-1050.
reveal that pesticide management practices are fo@  [11]Lutz, W. and Samir, K. 2010. Dimensions of global
could severely deteriorate environmental health and population projections: what do we know about

quality, as well as human health. Failure to follow future  population trends and  structures?
recommended pesticide disposal practices and the no  phijlosophical Transactions of the Royal Society B:
use of protective gears could be due to their aosior Biological Sciences365(1554); 2779-2791.
unavailability. In addition, having some of the [12]Lutz, W.; Sanderson, W.; and Scherbov, S. 2001.
respondents who would poorly handle pesticidesriska The end of world population growthNature
that needs an immediate attention. However, mgjofit 412(6846): 543-545.

the respondents are aware that pesticides coulth har [13]|otze-Campen, H et al. 2008. Global food demand,
them and the environment, still their management productivity growth, and the scarcity of land and
practices are unsatisfactory (unacceptable). Thisidc water resources: a spatially explicit mathematical

probably be due to negligence. o programming approach Agricultural Economics
We recommend more tailor-made motivational and 39(3): 325-338.

awareness programs to pesticide users and theaiigpul  [14]De Geronimo, E.et al. 2014. Presence of pesticides

at large on good agricultural practices and gocligide in surface water from four sub-basins in Argentina

management practices. This could somehow reduce Chemospherel07: 423-431.

negligence (i.e. these people could change thatitises  [15]wirsenius, S.; Azar, C.; and Berndes, G. 2010. How

from bad to good). Consequently, it would help to  "much land is needed for global food production

improve their health, environmental health and the under scenarios of dietary changes and livestock

quality of the ecosystem. productivity increases in 203@yricultural Systems
103(9): 621-638.
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