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EXECUTIVE SUMMARY 

 

Community survey on pesticide use and awareness raising was conducted from 

October to December 2007 in Mbarali, Mbeya Rural, Mbeya Urban and Rungwe 

Districts in Mbeya region to identify pesticides used in the region, assess awareness 

of farmers on the pesticide hazards and thereafter train farmers on proper handling of 

chemical pesticides. Semi-structured questionnaire and focused group discussion 

employed in data collection where a total of 489 farmers were involved. Data analysis 

carried out using Statistical Package for Social Sciences (SPSS) computer 

programme. Results show that there are 40 registered pesticides used in Mbeya 

region; selecron the commonest ( %) and ridomil is the second ( %). 84% of the 

farmers know that chemical pesticides are harmful and 39% commended proper 

handling of the chemicals and use of protective gears to minimize the impacts. About 

46% against 40% of the farmers felt discomfort and/or ailment as result of chemical 

pesticides use. 62% of the respondents noted the problems during application 

compared to 21% and 15% who noted during preparation and after application 

respectively. Seven community meetings for awareness raising were conducted in 

seven villages. A total of 318 participants including village and ward leaders received 

survey feedback and rapid risk assessments of  selecron, blue copper, 2, 4 ïD amine 

and ridomil. Proper handling of pesticides and fertilizers trained and some of the 

international chemical conventions introduced. Community monitoring committees 

with between 12 and 15 members established in Igurusi, Iwalanje, Mahongole, 

Inyala, Galijembe, Igalako and Ndaga villages and familiarized with Rotterdam 

Convention on Prior Informed Consent that they can report of the Environmental 

Incidents to the Designated National Authority for pesticides. The farmers 

anticipatorily shared their knowledge and marked the sensitive areas where they 

need support and how they can better be involved in the implementation of the 

international chemical conventions. Farmers do not properly handle pesticides and 

not aware of any of international chemical convention. Proper ecotox monitoring to 

assess pesticide impacts and further trainings to farmers, community monitoring 

committee members and extension workers are recommended in the study area.  
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1 INTRODUCTION 

1.1 BACKGROUND INFORMATION 

 

Until 2007, Tanzania has registered 739 chemical pesticides for agricultural and 

general uses. 327 pesticides registered for experimental purposes, 108 full registered 

for general use and 270 with provisional registration while 34 were under restricted 

registration (TPRI, 2007). These figures do not include chemicals for public health 

programmes and excludes 4 plant growth regulators in the list of the pesticides 

registered in Tanzania, 2007. Most of the pesticides used in the country are imported 

(Envirocare, 2007). Like in many other developing countries, in Tanzania pesticides 

pose environmental problems such as contamination of water and food, and adverse 

effects on non-target organisms and ecosystem function when they are discharged 

into the environment.  Pollutants have the effect on the environmental services and 

the goods that ecosystems provide for human being. The ecosystems are mainly 

embraced in land, air, water and various species and genes components. Specific 

ecosystems such as mountain, forest and woodlands, inland water, dry lands, 

cultivated lands, urban, coastal, island and marine are either directly or indirectly 

affected by the pollutants enough to impair their services for people. From the 

impurity free ecosystems we expect various services money cannot buy. Some of 

services we freely receive from the ecosystems include; food, fiber, timber, dyes, 

fresh water, erosion control, climate regulation, ecotourism, nutrient cycling, sediment 

retention and transport, disease regulators, medicines, waste processing, cultural 

heritage, aesthetic values, recreation and many others if the ecosystems will remain 

healthy enough. Safeguarding the ecosystems is a price we can pay back for the 

services we receive. It must be remembered that some pesticides remain active for 

long periods and sometimes can break down into more toxic compounds; they need 

to be handled with a great care for our betterment and fore coming generations. 

  

Agriculture and industries based countries like Tanzania must learn to recognize the 

true value of nature, both in economic sense and in the richness it provides to our 

lives in ways much more difficult to put numbers on. Ecosystem wellbeing, a 

condition in which ecosystem maintains its diversity and quality and thus its capacity 
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to support people and the rest of life and its potential to adapt to change and provide 

a wide range of choices and opportunities for the future, embrace human wellbeing. 

The ability of all members of society to determine and meet their needs and have a 

large range of choices to meet their potential is worthless without ecosystem 

wellbeing. A long list of pesticides in use in many countries needs proper 

management not to compromise with the ecosystem wellbeing.   

 

A prominent source of pesticide pollution is due to poor storage and transportation 

and inadequate management (ICC Act, 2003). However, portions of the pesticide 

sprayed do fall on the ground where they may leach into groundwater or run-off into 

surface water bodies. Both pathways can result in contamination of drinking water. 

Pesticide residues may also occur on agricultural produce, expose from either route 

can have consequences for human health. Lack of awareness of the hazards linked 

to the handling of pesticides enhances the problem, while failure to identify the types 

of pesticides and their attached potential risks and hazards worsens the situation.  

 

The Tanzania Mainland has a National Environment Policy (NEP), which was 

approved in December 1997.  [There is also the Environment Management Act of 

2004. Section 78 of the Act deals with prior informed consent procedures for certain 

hazardous chemicals and pesticides (and refers to the Rotterdam Convention), whilst 

part VIII, sections 106 to 113 deal with pollution prevention and control.]. The policy 

provides for the control of toxic chemicals from importation to end use and disposal 

of waste chemicals but the policy is not effectively implemented. [NB. NEP is in many 

instances replaced by the Environment Management Act of 2004]. The country has 

also signed and ratified the Rotterdam Convention, where Prior Informed Consent 

(PIC) procedures need to be observed on international trade of some hazardous 

chemicals, yet there is, at present, no effective reporting of the environmental 

incidents to the Designated National Authority (DNA) due to the lack of awareness, 

community monitoring teams and/or personnel as it is in other countries. 

 

1.2 PROBLEM STATEMENT AND JUSTIFICATION 
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Just as can be in many other countries, in Tanzania, chemical pesticides are 

misused by manufacturers, distributors and mostly by the end users (farmers) who 

are not well informed of hazards posed by the product they use. Various chemical 

pesticides are used in different places depending on the availabilities in the vicinities 

of the users and also the values attached by the users to some products against 

other products for the same use. Users often do not know the attached potential risks 

in the chemicals (Ngowi et al, 2007, AGENDA, 2006). Although this is the problem to 

all chemical users in our country, it seems to be more prominent in Mbeya region as 

this is one of the five leading regions in maize production and do receive Government 

subsidized agro-chemicals including fertilizers of which obviously encourage 

pesticide use. There has been no institution in the region assigned to monitor and 

report environmental incidents. The opportunities availed by the Rotterdam 

Convention cannot be full exploited unless we have  a well-defined, well-publicised 

and functioning reporting chain for pesticide induced environmental and health 

incidents and, preferably, active community monitoring teams in place. 

1.3 RATIONALE OF THE PROJECT 

 

Since signing and ratification of the Rotterdam Convention, in Tanzania, there have 

been no established efforts at the pesticide end user level to monitor pesticide 

induced environmental and health incidents. This project will come up with a current 

list of the pesticide commonly used in Mbeya region and make rapid risk 

assessments of some of the pesticides. More than 450 farmers from nine villages 

identified by Socio-economic unit in ARI Uyole, will be interrogated to assess their 

understanding about use and hazards of the pesticides. Community meetings in 

seven villages selected among farming villages will give an opportunity to more than 

300 farmers learn about pesticides use, impacts and management. Farmers will 

select among themselves the members of the monitoring committees to be 

established for reporting the pesticide induced environmental and health incidents to 

the DNA for pesticides through a well established report chain.  To minimize 

biasness during data collection, the transactional walk technique was followed to get 

the representative households for interview during data collection where between the 

seventh and tenth household were interrogated.   
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1.4 OBJECTIVES 

 

To identify the commonly used chemical pesticides in Mbeya region 

To assess risk and hazard from these pesticides 

To assess local knowledge of the frequency and extent of pesticide induced health or 

environmental incidents in the region 

To assess the end users understanding on the hazards of pesticides they use. 

To raise public awareness on chemical pesticides use and proper handling. 

To identify and/or form end users committees for reporting the incidents in Mbeya. 

 

1.5 EXPECTED OUTPUTS 

 

A list of common pesticides used in Mbeya region established 

Rapid risk assessments for commonly used pesticide types carried out 

End users understanding on the risks and hazards of some pesticides assessed 

Community knowledge on hazards of chemical pesticide increased 

A reporting chain in consultation with villagers to report pesticide incidents from 

grass-root level to the PIC DNA identified 

Community monitoring teams for reporting the environmental incidents identified 

 

1.6 PROJECT ACTIVITIES 

 

Design of a questionnaire for collecting information from farmers. 

Local Surveys to collect various information 

A list of pesticides used in Mbeya region established 

Study the types of chemical pesticides commonly used in Mbeya region.  

Organise village meetings to allow survey feedback and pesticide awareness 

training. 

End-users understanding on the hazards and risks of pesticides assessed 

Study end-usersô understanding on the risks and hazards of some pesticides they 

use. 

Community knowledge on risks and hazards of chemical pesticide increased 
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Carry out desk study and risk assessment of some of chemical pesticides identified 

Carry out community follow up meetings to disseminate the findings of the study.  

Participatory meetings established to identify and agree potential reporting chain.  

Community monitoring teams for incidents reporting identified or formed 

Meet with farmers to assess their potentiality and form community monitoring teams. 

Train the team to fill out the PIC - EIRF for submission to the DNA upon incidents.  
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1.7 PROJECT PERIOD AND CLIENTELES 

 

The target groups for survey were pesticides dealers, agricultural extension workers 

and farmer groups as well as individual farmers in the project area. The project 

stakeholders were farmers and government officials from village to ward level and 

the ministry of agriculture in particular. Project period was almost three months 

launched in October, 2007 and wound up in December, 2007.  The project period in 

the original plan was expected to be carried out for six months ending in December, 

2007. According to the final plan, the first three months spent in preparation phase 

which was accomplished by signing up of the agreement in October, 2007 followed 

by remittance of funds from PAN ï UK to the implementing personnel. The project 

findings were disseminated to the relevant authorities and stakeholders through 

seven community meetings held between 20th and 24th December, 2007 at Inyala, 

Mahongole, Igurusi, Majenje Galijembe, Iwalanje and Ndaga. The meetings were not 

successful at Mpandapanda and Mponja in Rungwe District and Mbeya Municipal 

respectively. 

 

1.8 THE PROJECT MANAGEMENT AND LOGISTICS 

 

The project was implemented by the employee of the Ministry of Agriculture, Food 

and Cooperatives on freelance basis under guidance of the professionals from the 

Natural Resource Group in the United Kingdom. The implementing field office was at 

UYOLE - Agricultural Research Institute (ARI) in Mbeya. The funds were remitted to 

and solely managed by the implementing officer. Two competent employees from 

ARI Uyole were involved full time in the project implementation and one during 

community meetings. No salaries were paid but they received modest allowances 

during the work. The personnel were provided with private transport as per operating 

policy in the ministry of agriculture as this project was implemented by the ministry 

staff. The per-diems and other organizing costs arising from the project activities 

were also fully met by the project as reflected in the budget (see appendix 4).   
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2 METHODOLOGY  

2.1 DESCRIPTION OF THE SURVEYED PROJECT AREA 

 

This project was carried out in the Northern Highlands of Tanzania, in four districts of 

Mbeya region, namely; Mbarali, Mbeya Rural, Rungwe and Mbeya Municipal 

Districts. From Mbarali, three villages surveyed were; Igurusi, Majenje and 

Mahongole (Igalako). From Mbeya Rural, the three villages surveyed were; Inyala, 

Galijembe and Iwalanje. From Rungwe, the two villages surveyed were; 

Mpandapanda (Kiwira) and Ndaga. From Mbeya Municipal only surveyed ward was 

Igawilo, at Mponja area (see Figure 1). The elevations are as read by GPS. 

 

District Ward   Village Elevation 
(feet) 

Households interviewed 

  Mbarali   Igurusi   Igurusi 3966   54   

  Mbarali   Igurusi   Majenje 3989   54 

  Mbarali   
Mahongole 

  Mahongole 
(Igalako) 

3683   55 

  Mbeya Rural   Inyala   Inyala 5069   41 

  Mbeya Rural   Tembela   Galijembe 7172   34 

  Mbeya Rural   Ijombe   Iwalanje 7097   51 

  Rungwe   Kiwira   Mpandapanda 4534   50 

  Rungwe   Isongole   Ndaga 6324   75 

  Mbeya 
Municipal 

  Igawilo   Mponja 5965   75 

 

Because the surveyed villages were representatives of the other villages in Mbeya 

region, with a main goal of examining the situation in the region, results were pooled 

from all villages in the four districts surveyed. Cross tabs analysis (to identify specific 

results) could go beyond simple frequencies as were required in this time and 

resource limited study. Otherwise, subject specific approach could give a room for 

logic comparisons to draw up some conclusions and/or inferences. The survey 

results represent idea of around 10% total households in the surveyed project area. 

More than 480 household heads/representatives were involved during questionnaire 

survey carried out by 10 enumerators assisted and/or supervised by 4 officers from 

the central government. The enumerators undertook a rehearsal where the officers 

acted as interviewees before they were appointed to go to the field. From the 16 tried 
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enumerators, ten were agreed the most fitting to the task and given subcontracts. 

More than 310 individuals were involved during community meetings held mostly by 

Principal Agricultural Research Officer I from ARI Uyole. The employed questionnaire 

was a bit detailed with many questions ranked as important with few questions as 

less important. Collected information worked out in the analysis and full results 

without leaving any data from important questions presented in the results section.  

 

 

Figure 1. Map showing the locations of surveyed villages and a digital terrain model of the 

survey area plus inset showing position of study area (black square) within Tanzania.  

 

The surveyed area is predominantly crop and grazing land. According to the 

respondents the area is lowland and hilly with agricultural areas in agro-ecological 

zone H5 especially Mbeya and Rungwe districts which are predominantly used for 

growing maize, beans, green vegetables, coffee, Irish potatoes and rice. Mbarali is 
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drier and prominently grow maize, cassava, sunflower and banana. Most farms are 

low lying (50%), in hills (25%) or mix of the two (sloping).  75% are rain fed, 10% 

irrigated, and rest a mixture of both.  A fair proportion must be on sloping land. All 

between 1000 -1600m agro-ecological Zones in region surveyed: H1, H5, H6 sand 

loams clays with a pH 5-7, P2, P3, P5 pH 5-7 R1, R2 pH >8.5.  Growing season is 

variable but one crop is normal. Annual rain fall range is 600-1200mm, a monomodal 

that means one rain season in a year.  

 

 

Figure 2. Map of soils in the survey area, also showing boundaries of four of the surveyed 

wards. 
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Satellite images show hilly, wooded areas and rocky terrain.  9.2% of farms are near 

rivers. The images show fairly dense riparian vegetation and large trees so rivers 

may flow throughout the year even in dry season.  Leptosols ï to the North of Mbeya 

which is mountainous is good for grazing. Andosols and Nitisols are also 

characteristics of mountainous areas in Mbeya region. 

2.2 DATA COLLECTION 

 

Survey work was participatory done through structured questionnaire with closed and 

open ended questions and focused group discussions followed by simple analysis 

using Statistical Package for Social Sciences (SPSS). The prior knowledge about 

pesticide use in the project area as presented in the concept note and introduction 

section of this report was a foundation of the questions which made the questionnaire 

used during survey. The questionnaire draft was sent to the ecotoxicologists working 

for the Natural Resource Group UK in order to refine the entire contents to suit the 

main objectives of the Pesticide and Poverty Project under Pesticide Action Network, 

UK. The questionnaire was not a replicate of any other questionnaire but a result of 

the objectives of the mother project of this mini-project that is Pesticide and Poverty 

Project.  

 

The survey was carried out by a team of fifteen officers, four officers full involved in 

all stages of the project implementation as supervisors of ten officers involved in data 

collection as enumerators and one senior officer involved in the community meetings 

as a trainer (see appendix 3).  

 

Enumerators were selected after testing their skills in interviewing people, apart from 

their well explained experience and thereafter the supervising officers under a 

guidance of the project manager, plenary explained them of a proper way of 

gathering information by using questionnaire tool.  

 

Survey data collection was primarily from house to house in many cases although 

this was not adhered in some places where farmers were found gathered somewhere 

for their business and interrogated straight from where they were. During transect 

walk some of the picked households were without a right person to give relevant 
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information about the household, this compelled dropping of such households and go 

for either a previous or next one. Most of the villagers lists are outdated and difficult 

to rely on and do not always give such a good representation of the entire population 

since listing itself can be biased in one way or another. The enumerators were 

reading all questions as open ended ones. This means that they didnôt give 

alternatives or set of answers for their respondents to choose but rather left the 

respondents to come up with their answers which were matched against the 

prescribed alternative responses in the questionnaire. Whenever a respondent gives 

the answer that is not in the list, it was then added. Regardless of the education level 

of the respondent, no one was allowed to read and/or right in the questionnaire 

except the enumerator.   

 

Particular effort was put on the assessment of farmersô awareness on chemical 

hazards to human health and environment under a section of pesticide impacts in the 

questionnaire we used. The community meetings were carried out for four 

consecutive days with effect from 20th to 24th December, 2007. Agricultural research 

officer from Agricultural Research Institute and agricultural officer from Plant Health 

Services, in the Ministry of Agriculture prepared and successfully conducted the 

meetings in seven out of nine surveyed villages in the region.  

 

Using SPSS computer programme, simple analysis of data was carried out to give 

frequencies of the farmers against each given response. The programme is rich in 

options one can run for example binary, linear and other regression modals, cross 

tabulation that is used to make sensible comparison between samples such as 

villages. There was no need to transform data; raw information was entered in the 

main template ready to run the analysis.   

 

A pesticide desk study enabled rapid risk assessments of 4 pesticides namely 

selecron, ridomil, blue copper and 2,4ïD amine out of 47 pesticide commonly used in 

Mbeya region. Selecron was found to be a most used insecticide of all pesticides 

followed by ridomil a most applied fungicide. 2,4ïD is taken as representative 

herbicide found to be used by majority of the herbicide users. The study was 

performed under the guidance of ecotoxicologists from the NR Group, UK. Literature 
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searches/ desk study provided valid information to develop the Rapid Risk 

Assessments. See appendix 1 for an example of a desk study. 

 

 2,4ïD amine with trade name herboxone is a herbicide containing active ingredient 

Dimethylamine salt of 2,4-D-Dichlorophenoxyacetic acid 46.3% and inert ingredients 

53.7%. The commercial 2, 4-D herbicide formulations consist of the more soluble 

forms such as alkali salts, amine salts, or esters.  These are combined with solvents, 

carriers, or surfactants and are marketed in the form of dusts, granules, emulsions, or 

oil and water solutions in a wide range of concentrations. In Tanzania, emulsifiable 

concentrate (EC) seems to be the commonest formulation. It was discovered in 1942 

and commercialized in the 1950ôs. Availed literatures tell that 2,4-D is the biggest and 

most widely used of the phenoxy herbicides, having established markets in every 

continent of the world. The product Agent Orange, used extensively throughout 

Vietnam, was about 50% 2,4-D. However, the controversies associated with the use 

of Agent Orange were associated with a contaminant (dioxin) in the 2, 4, 5-T 

component of the defoliant. (See appendix é) 

 

Copper is registered in Tanzania with various trade names such as; Blue Shield; 

Funguran-OH; Kocide DF; It is a WHO Class 111 pesticide- slightly hazardous. It is 

used as a broad spectrum foliar fungicide, and also a bactericide, seed dressing, and 

nematicide in crops, utilising the toxic properties of inorganic copper. Note that 

Copper Oxide (CuO) is registered as a fungicide in Tanzania and only one 

respondent in this survey connoted its use. The CuO is the parent compound of the 

hydroxide and the risk assessment applied to both the oxide and hydroxide. (See 

appendix é) 

 

Selecron products name include; Selecron; Curacron; Polycron, Profenophos; O-(4-

Bromo-2-chlorophenyl)-O-ethyl-S-propyl phosphorothioate. Registered in Tanzania 

as Selecron  Profenofos, 720 EC for use on coffee, vegetables against chewing and 

sucking insects and in cashew against mealy bugs but elsewhere in the world is used 

mainly on cotton, vegetables bollworm control, aphids, spider mite, Plutella xylostella (DBM), 

such as cabbage moth pests. Other registered products here, which contain 

profenophos are Profecron 720 EC for DBM (Diamondback moth) in cabbages; 
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Fenom C 170 ULV (profenophos + cypermethrin) for cotton jassids; and Fenom Plus 

315 (profenophos + lambdacyhalothrin) also for cotton pests. See appendix 1 

 

Ridomil product names include Dithane, Dithane 45, Farmerzeb, Ivory, Mancozeb. 

Ridomil is a fungicide containing high percent of mancozeb and some metalaxyl. 

Common formulation of the products is wetable powder (WP). Other formulations 

are; dust, liquid and granular. Mancozeb is a basic indicator of toxicity; it is a 

practically non-toxic ethylene bisdithiocarbamate: EPA Toxicity Class IV registered 

as a general use fungicide for rust, blight, spot, scab, and seed treatment in US and 

Tanzania. Metalaxyl is a benzenoid compound (xylylalanine), slightly toxic EPA Class 

III also registered as general use pesticide in US and Tanzania.  Caution label on 

bottle tells that it is for soil born pathogens, mildews in tropics/subtropics. Metalaxyl is 

registered as above and as a component of Ridomil and others. (See appendix é) 

 

These facts about the products were among the factors made them interesting and 

therefore selected for desk study and make its risk assessment for users. 

 

3 SURVEY RESULTS AND DISCUSSION  

3.1 BACKGROUND TO THE HOUSEHOLD AND FARM 

 

The survey results show that 72% of the respondents are male while 28% are 

females. 

The age of the respondents range between 19 and 84 years but the majority (66%) 

are between 25 and 45 years. No any differences in responses dependant on age 

were worked out. There are 14 tribes dominated by Nyakyusa and Safwa which 

make 67% of the respondents with no any differences worked out in responses 

between tribes. 78% of respondents are heads of the household.  All respondents 

are farmers and 91% of them can read and write. The farmers own between 0.25 and 

83 hectares (ha) but the majority (62.5%) own 2 to 5 ha. Most of their farms located 

in the lowland (48%) with fewer up in the hills (26%) and a minority near rivers 9%. 

Majority (74%) solely use hand tools while 11% use ox and/or donkey, 12% use both 

hand tools and ox and/or donkey to cultivate their farms against less than 1% who 
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use tractors. 18 types of crops are mentioned among crops grown in Mbeya for both 

household use and cash purposes. Maize (29%), beans (16.3%), rice (10%), green 

vegetables (13.5%) and Irish potatoes as locally known as round potatoes (12.4%) 

are the outstandingly grown crops for both cash and household use (31.7%), solely 

for household use (34.1%) and for cash (34.2%). Other crops grown in the region 

are; sorghum, millet, coffee, tea, fruits, groundnuts, sunflower, wheat, pyrethrum, 

sweet potatoes, cassava, banana and sugar cane. The majority (76%) of farmers are 

dependent on rainfall to irrigate there crops. The number of farmers who regularly 

use chemical pesticides (51%) and those who occasionally use chemical pesticides 

(32%) show clearly that the majority are familiar with pesticides. This survey shows 

that 70% of the respondents use artificial fertilizers and 11% use manure.  Given the 

soil types and conditions in the survey area, it is necessary to use fertilizers to 

enhance crop performance. 70% of the respondents reported to keep livestock but it 

was further noted that they undertake zero grazing with one to just few livestock to be 

bothered as far as impacts of the livestock pesticide used is concerned. The 

outstanding activity of the Mbeya dwellers is crop farming from which the pesticide 

use is though to be far greater than livestock pesticide use. In the analysis, livestock 

data was skipped. Among other livestock, cattle, chicken and pigs are commonest 

while goat, sheep and others are not common. 

 

3.2 PESTICIDES USE 

 

Although 70% of the respondents keep livestock, only 55% of the respondents use 

livestock pesticides. Generally, there was little information about livestock as the 

livestock keepers are not used to attend their sick animals as do for their plants 

where they mix and spray pesticide themselves. Although worms were considered as 

problem facing livestock keepers, vermicide was hardly reported. This is connected 

with the fact that animal keepers are ignorant of the livestock pesticides dispensing 

practice. Chemical insecticides for insect pest control are the most used pesticides 

(41%), followed by the fungicides (24%) which mean 65% of the pesticides used in 

Mbeya are either insecticides or fungicides with the remaining percent is herbicides 

and others. The farmers prefer broad-spectrum chemicals against only 27% of users 

who prefer pest specific chemicals even though very few pesticides are specific 
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despite saying e.g. coffee berry borer. Only 35% buy their chemicals from the 

agricultural suppliers while 49% buy the chemicals from local shops. They buy 

chemicals depending on the toxicity (of which they probably mean efficacy) of the 

chemicals (57%) or recommendations by their neighbours (19%). A good number of 

farmers (41%) do mix the pesticides in one application. Various combinations of the 

pesticides, the fungicides and insecticides were mentioned; ridomil + selecron (24% 

of those who mix) and blue copper + selecron (13%) were found to be the most 

common mixtures with the aim of saving time (48%). Pesticides application solves 

the pest problems by 84% with the pesticides use increasing year after year (35%) or 

fluctuating (35%). The reasons for increased pesticide use were not investigated but 

presumably attributed by pestsô resistance to the frequently applied pesticides. The 

majority (67%) of the respondents apply/spray pesticides themselves while only 22% 

had never. Most of the farmers (87%) do not use protective gears when applying 

pesticides and this is thought to have a link to several problems such as head aches, 

nausea and skin and eyes irritations. It was further noted that 77% of the end users 

do read the labels while others do not and 48% of the farmers bought chemical 

pesticides without a label or instructions. It was found that 73% of the respondents 

have been using pesticides with the instructions in a language they do not 

understand. Above 75% of the end users of the pesticides store the chemical 

pesticides inside the house with only 32% of the end users properly dispose of the 

pesticides empties. About 38% of the farmers claimed to meet the expired pesticides 

in the market. Surprisingly, 64% of the farmers in the surveyed area had never heard 

of any obsolete/banned pesticides and 23% do not dispose of the expired pesticides, 

they continue to use them. Most farmers (62%) do prepare the pesticides in the field 

using nearby water sources such as rivers and furrows. Only 22% of the farmers 

claimed the application instructions are difficulty to follow and 8% do not follow them 

(because 64% understand their use apparently). Most farmers (63%) consider wind 

direction while 25% never mind of the wind but direction of the rows     and 29% of 

them admitted to spray near the water sources such as rivers (57%) and furrows 

(33%). The frequencies of application varied depending on type of pesticide, crop 

and pest. 3% of the respondents reported to use empty pesticide containers for water 

and food storage. This is very dangerous to their health and was earmarked during 

the community meetings. These with other findings were communicated to the 
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farmers during community meetings and the participants accepted the advice that 

those who continue with any bad practice like this of using empty containers must 

stop practicing. By buying pesticides with no labels and some with instructions in a 

language that end users do not understand is linked to overdosing and attributing the 

unnecessary environmental contamination, air and water pollutions.  Mixing of 

several pesticides in a tank was pronouncedly reported by farmers as a means of 

saving labour and time but this can as well be linked to synergistic effect that the 

mixed pesticides do better when together. It was noted that livestock treatments are 

mainly a domain of the veterinary practitioners who by and large never explain the 

livestock keepers that may enable to increase farmersô capacity to attend their sick 

animals at the expense of reduced importance of veterinary officers.  Spraying near 

water bodies is linked to a mere habit of growing around for the expectation to use 

water for irrigation in their farms/gardens. 

 

3.3 HEALTH AND ENVIRONMENTAL IMPACTS OF THE PESTICIDES 

 

At least 84% of the farmers know that chemical pesticides are harmful in one way or 

another and 39% commended proper handling of the chemicals and use of protective 

gears to minimize the impacts. About 46% against 40% of the farmers ever felt some 

sort of discomfort and/or ailment as the results of chemical pesticides use while the 

remaining percent couldnôt tell. The majority (62%) noted the problems during 

application compared to 21% and 15% who noted during preparation and after 

application respectively. It was revealed that 50% of the farmers had heard of the 

dangers of chemical pesticides to their health, 38% heard from agriculture office, 

26% from fellow farmers and 15% from pesticides suppliers. Only 22% against 78% 

of the farmers claimed to have heard of poison incidents in their community within 12 

months but focused group discussion revealed that the 22% just confused the poison 

suicide with the normal incidents that could worth reporting to the DNA. The 45% of 

the farmers admitted to have no where to report the incidents once they occur while 

40% said there is a place to report but again was noted that they were merely 

referring to the health centre for treatment. 
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The results show that 36% farmers reported to note no change in weed species, 27% 

said there is an increase while 20% do not know. For the insect pests, 39% reported 

a decrease, 29% an increase, 18% said there is no change while 13% of the 

respondents did not observe anything to report. According to 32% of the farmers as 

simple majority, there is no change in mosquitoesô population in the surveyed area 

while 26% claimed to have noticed an increase against 19% who reported a 

decrease leaving 23% of the farmers who reported not to notice. As far as bees and 

other pollinating insects are concerned, 42% reported a decrease against 9% who 

said there is an increase while 26% said there is no change and 24% do not know or 

did not notice. Other insects are reported by 30%of the respondents to decrease, 

30% said no change, 24% do not know while 16% reported an increase in other 

insects. Other animals or bird species were reported by 33% of the respondents to 

have no change, 26% said there is an increase, 24% said they do not know while 

19% reported a decrease in number of species during the last two years in their 

areas. As far as the impact of pesticides applications on aquatic life diversity is 

concerned, 42% claimed that they didnôt notice any difference in number, 32% said 

they do not know while 27% said that there is a notable difference in number of 

aquatic life. According to 54% of the respondents, pesticides applications did not 

affect the water quality, while 26% said the applications has affected the water quality 

and 20% do not know or did not notice.  

 

From these statistics, it is obvious that pesticide use pose pressure on ecosystem 

and compromise with the ecosystem wellbeing. Suspected decrease in number of 

pollinators and other important organisms in the vicinities of the farms are 

presumably linked to the pesticide use. These data are based on the answers from 

respondents at their mere observation of which is so subjective i.e. varies with 

persons hence their liability is vividly impaired. It is difficulty to assess the impacts by 

eyes alone, therefore the data rather increase a need for proper ecotox monitoring 

where sampling of the insects and other invertebrates in the study area so as to 

come up with more scientific arguments. Yet the data are worthwhile as can at least 

give a picture that is encouraging a more systematic study.  
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3.4 PROJECT OUTPUT RESULTS 

3.4.1 COMMON PESTICIDE USED IN MBEYA 

 

From the survey, there are forty (40) registered chemical pesticides mentioned to be 

used in the surveyed area. It was noted that insect pesticides are the most important 

chemical pesticides and fungicides being the second.  Selecron is the most popular 

insecticide in Mbeya and Ridomil is the most heavily used fungicide. Livestock 

keepers seemed less knowledgeable of the animal pesticide types used, possibly 

because dispensing is generally the domain of veterinary officers.  Table 1 shows the 

results. 

 

Table 1 Pesticide use in Mbeya 

Trade name Chemical name Pesticide type Registered
1
 Count 

% 

Response 

% 

Households 

Bravo chlorothalonil fungicide y 11 1.1 3.1 

Banko Plus 

chlorothalonil/carbenda

zim fungicide 
y 

5 0.5 1.4 

Blue Copper Cu(OH)2 fungicide y 97 9.8 27.5 

Red copper CuO fungicide y 1 0.1 0.3 

Ridomil Mz 63.5 

WP mancozeb fungicide 
y 

150 15.1 42.5 

Ivory 80 WP mancozeb fungicide y 78 7.9 22.1 

Dithane mancozeb fungicide y 31 3.1 8.8 

Farmerzeb mancozeb fungicide y 22 2.2 6.2 

Dithane M-45 mancozeb fungicide y 22 2.2 6.2 

Antracol WP blue propineb fungicide y 3 0.3 0.8 

Hydrox triphenyltin hydrox fungicide n 1 0.1 0.3 

Gesaprim 

(Gesapax?) atrazine/ametryne herbicide 
y 

6 0.6 1.7 

Round-up glyphosate herbicide y 8 0.8 2.3 

Rod sp. = Rondo? glyphosate herbicide y 1 0.1 0.3 

Super Methane methane arsenate herbicide n 4 0.4 1.1 

Gramaxon paraquat herbicide y 2 0.2 0.6 

2,4 - D Amine? 2,4_D herbicide  y 14 1.4 4 

VIRAL NPV  insecticide bio ? 2 0.2 0.6 

Attakan 350 SC imidacloprid insecticide CN y 2 0.2 0.6 
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Rimon 10 EC novaluron 

insecticide 

IGR 
y 

2 0.2 0.6 

DDT DDT insecticide OC n* 2 0.2 0.6 

Thionex 35 EC endosulphan insecticide OC y 27 2.7 7.6 

Thiodan 35 EC endosulphan insecticide OC y 15 1.5 4.2 

Shumba Super actellic insecticide OP y 1 0.1 0.3 

Dursban 4 E chloropyriphos insecticide OP y 33 3.3 9.3 

Diazol 50 EW diazinon insecticide OP y 3 0.3 0.8 

Diazol (Diazinon) diazinon insecticide OP y 2 0.2 0.6 

Sumithion 50 EC fenitrothion insecticide OP y 78 7.9 22.1 

Novathion 500 EC fenitrothion insecticide OP y 2 0.2 0.6 

Actellic 50 EC pirimiphos-methyl insecticide OP y 29 2.9 8.2 

Selecron 720 EC profenophos insecticide OP y 220 22.2 62.3 

Dominex 15g/L alphacypermethrin insecticide PY y 2 0.2 0.6 

Keshet  super 312 

EC deltamethrin insecticide PY 
y 

9 0.9 2.5 

Karate 5 CS lambdacyhalothrin  insecticide PY y 44 4.4 12.5 

Lambdacal lambdacyhalothrin  insecticide PY y 1 0.1 0.3 

Peripel 

55/permethrin permethrin insecticide PY 
y 

2 0.2 0.6 

Paratraz 12.5 EC amitraz insecticide TZ y 11 1.1 3.1 

Tix fix amitraz insecticide TZ n 7 0.7 2 

Taktic/Tiktik amitraz insecticide TZ y 1 0.1 0.3 

Ivomec ivermectin vermicide y 3 0.3 0.8 

Barner plus ???   1 0.1 0.3 

Demapas ???   17 1.7 4.8 

Vegmax NPK foliar feed  2 0.2 0.6 

Actetacycline  antibiotic  1 0.1 0.3 

Didmark ???    3 0.3 0.8 

Dicon ??? Sp Decis?   9 0.9 2.5 

Amezeb mancozeb fungicide  n  4 0.4 1.1 

 

1
 Registered on Nov 2005 

CN chloronicotinyl;   IGR Insect Growth Regulator;   OC organochlorine;   OP organophosphate;  

PY pyrethroid;   TZ triazapentadiene; bio bioinsecticide;    NPV nuclear polyhedrosis virus 

*DDT may be registered for malaria control   

 

3.4.2 UNDERSTANDING PESTICIDE RISKS AND HAZARDS 
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In order to understand well the risks and hazards of pesticides, a desk study of some 

pesticides used in Mbeya was carried out and the results communicated to the end 

users. Out of 40 registered pesticides, 4 pesticides were carefully studied for rapid 

risk assessment and the results were among the topics communicated to farmers 

during the follow up meetings. Below is an example of the pesticide rapid risk 

assessment; 

 

Desk study for pesticide risk assessment is contextually an intellectual work pillared 

by scientific facts systematically gathered about pesticide in question, from various 

sources such as books, scientific reports etc in hard or soft copies found in library or 

website respectively. From a well worked desk study, a more certain rapid risk 

assessment of pesticides is concluded. Desk assessments help to define the hazards 

and risks of pesticide use to ecosystems and those dependants upon them for their 

livelihoods. They require collection of information on the local use of pesticides and 

the nature of the receiving environment such as the habitats, biota, functions and 

services. Data are also gathered on the physico-chemical and ecotoxicological 

characteristics of the pesticides and used to make assumptions about the short and 

long term effects of their use on the local or wider environment. Pesticide risk 

assessment is a predictive exercise about how pesticide use may affect people and 

the environment. It is based on the scientific data, judgments and assumptions. The 

assessment identifies significant hazards and estimates the likelihood of harm to 

individuals or environment that might arise from those hazards. It also enables 

decisions to be made about risk management i.e. ways to reduce or eliminate certain 

risks. 

 

From a questionnaire survey and interrogation of pesticide end users; the types of 

pesticides in use with their intended uses were identified and land use in the vicinity 

of the pesticide applications ascertained. Thereafter, using books, websites etc more 

information on pesticides was collected. Amongst many; the collected information 

included facts about the toxicity, reproductive and ecological effects. The employed 

methodology embraced all tasks which led to the following example of the task as 

was done on selecron; 
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Rapid Risk Assessment of Selecron (Profenofos) 

Selecron® or profenofos is a broad spectrum organophosphorous 

insecticide/acaricide used to control insect pests and mites in crops. It is registered 

as a general purpose insecticide in Tanzania to manage pests of coffee, cotton, 

vegetables and cashew. Classified by WHO as a Class II compound (moderate 

toxicity), its mode of action is neurotoxic, and acts as a cholinesterase inhibitor. This 

mode of action puts all non-target vertebrates and arthropods at some risk, 

depending on the mode and degree of exposure. Profenofos is not listed as 

teratogenic, carcinogenic or mutagenic, or is known to have reproductive effects or 

cause endocrine disruption.   

 

At manufacturersô recommended rates, between 0.5 and 1.2kg ha-1 is applied in 

accordance with crop and pest type although farmers do not always comply with the 

recommended dose rates.  Repeated applications in the growing season of the 

Mbeya region are common: - from 3 (66% of respondents) to 12 (33%) times, 

depending on the severity of infestation.  Farmer habits and cost are factors in 

deciding frequency and dose.  Assuming 50% of the compound hits the target, then 

between 0.75 and 7.2 kg ha-1 crop-1 could be deposited on the soil. Run off from crop 

foliage may increase the soil burden, although degradation is rapid in soils of pH>7.0.  

There are no statistics on the area (km2) over which it is applied in Mbeya.  

 

The dissipation and degradation rates of profenofos in the tropics are rapid, 

especially in neutral to alkaline soils, with a half life of <2-3 days, but this is extended 

in neutral to acid soils of the type widely encountered in the Mbeya region.  

Profenofos is not persistent in soil, water or sediment (anaerobic breakdown is 

slower than aerobic). The mobility of profenofos in soils is reduced because of its low 

solubility in water and its affinity for soil organic matter. It is therefore not expected to 

leach to groundwater. Soil residues in tropical vegetable plots ranged from 0.01-0.02 

ppm from normal use of profenofos, and leacheate and run-off concentrations were 

in low ppt. One of the major degradates, 4-bromo-2-chlorophenol, is persistent in the 

environment while the fate of another degradate, O-ethyl-S-propyl phosphorthioate, 

is not well known. Neither poses any toxicological problems.Rapid breakdown rates 

reduce the impacts of Selecron on soil fauna, flora and functions as exposure is 
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minimized. Soil microbes soon recover from any initial depression after spraying. 

Repeated spraying is likely to suppress populations of epigeal fauna (beetles, bugs, 

crickets and spiders etc). Some bird species may be susceptible ï chronic exposure 

through ingestion of contaminated insects or berries could affect fecundity (egg 

production observed in laboratory quail).  Bees and pollination are at medium risk 

from the use of Selecron ï through the route of contact with flowers rather than 

contact with droplets. Aquatic fauna (fish and invertebrates) are at most risk from run-

off and drift of Selecron droplets. Its use near water (riparian farms) increases the 

likelihood of contamination and the exposure of aquatic organisms. Run-off from 

fields to gulleys and streams is the most likely route of exposure, since low pressure 

sprayers reduce the likelihood of droplets becoming airborne.  Given the low 

solubility of selecron in water and its affinity for organic matter in soil and sediment 

(adsorption), the bioavailability of the chemical is significantly reduced. Greater 

protection of aquatic species is afforded by streams and rivers with suspended 

sediments. 

 

Results of lab-based acute toxicity studies are not representative across all species 

of non-target organisms. Species react very differently to toxins; exposure to toxins 

varies by crop and application method, and environmental parameters such as 

temperature and soil type affect the availability of properties of toxins. Aquatic 

species are at most risk. Field studies show that fish exposed to profenofos from use 

in cotton fields (6 times per season) have reactions ranging from raised acetyl 

cholinesterase (AChE) activity to mortality (13 significant fish kills).  The fish kills 

were mostly attributed to run-off, and suggests that mortality of aquatic invertebrates, 

which are equally or more sensitive than fish, is also likely.     

 

In the Mbeya region, Selecron being a most frequently used pesticide, it is used by 

nearly half of all households and 9% of all fields are riparian and 50% lowland.  

Surface water adjacent to cotton, coffee and vegetable fields is at some risk of 

pollution from pesticide run-off. Acid soils in the region will slightly extend the 

longevity of the active ingredient (i.e. increase its persistence) in soil and water.  

Multiple applications every season, year after year, present a risk of chronic 

exposure to fish and aquatic invertebrates. Only ecological monitoring in the villages 
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could determine the effects of gradient and seasonal rainfall on run-off, and the 

ameliorating effects of dilution and suspended solids in the rivers when they are at 

their highest levels. Many of the small streams and rivers will cease to flow in dry 

season, resulting in widespread mortality and movement of species out of the area. If 

utra-low volume (ULV) formulations of Selecron were used in Mbeya (not indicated in 

the survey), then bees and pollination could be at high risk from drifting aerosols. 

Many users of pesticides in Mbeya spray mixtures of pesticides either simultaneously 

or consecutively. These practices may increase the risks to non-target organisms 

and ecological functions through potential making of toxicity due to enhanced 

synergistic effects of combined use. 

 

Awareness raising about OP pesticides is highly needed. Not all users can (64%) or 

do (20%) read the label. Donôt buy products without a label or instructions as no 

labels in 42% of cases reported. User (mixer and applicator) risks: Repeated minor 

exposure may cause a cumulative poisoning effect due to cholinesterase inhibition. 

Dizziness and nausea were reported by the farmers. Store the pesticides outside the 

house if possible to minimize the effects of the volatile (vapour) from uncapped 

containers to reach people.  Alternatives to pesticides (Selecron), and use of 

integrated pest management (IPM) approaches and awareness creation among 

farmers and economic thresholds establishment and use could help control over 

spraying to rescue endangered ecosystems. It was concluded that the likelihoods of 

selecron to pose problems to the ecosystem when under recommended conditions of 

use is minimal and the participants in the community meetings promised not to abuse 

any pesticide to avoid compromising with a wellbeing of the ecosystem.  

 

 The figure bellow summarizes the facts from a rapid risk assessment of a most 

common used pesticide, an insecticide Selecron (Profenofos). 
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