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Abstract

Aim
Comparative hygienic assessment of working conditions and occupational risk in the application of
fungicide Amistar Extra 280, SC using slotted and injector sprayers.

Material and methods
Sprayers Super Poly 110-04 (variant №1) and Guardian Air GA110-04 (variant № 2), and certified
equipment were used. The occupational risk was assessed in accordance with the methodological
recommendations proposed by the L.I. Medvedia Scientific Center for Preventive Toxicology, Food
and Chemical Safety specialists.

Results
When using the slotted sprayer Super Poly 110-04 in the air of the working zone of the tractor driver
the content of azoxystrobin was 0.0015 mg/m3, cyproconazole – 0.085 mg/m3, at a distance of 10 m
from the edge of the field on the leeward side – 0.003 and 0.11 mg/m3, respectively. Visual analysis
of water-sensitive cards after using slotted sprayers showed the presence of single drops of pesticide
working solution in the wear zone.
When applying the pesticide using a Guardian Air GA110-04 injector sprayer in the air of the working
zone of the tractor driver, areas of possible wear, the concentration of azoxystrobin and
cyproconazole was below the limit of quantification of the method.
When assessing the complex risk for tractor drivers, a statistically significant difference was found for
azoxystrobin (p = 0.002) and cyproconazole (p = 0.001) when using a variant №1 and variant №2.

Conclusions
Values of the combined complex risk of application of the Amistar Extra 280, SC formulation for
tractor drivers of variant №2 application were significantly lower than those for tractor drivers of
variant №1.
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COMPARATIVE HYGIENIC ASSESSMENT OF WORKING

CONDITIONS AND OCCUPATIONAL RISK IN THE APPLICATION OF

PESTICIDES (ON THE EXAMPLE OF FUNGICIDE AMISTAR EXTRA

280, SC) USING DIFFERENT TYPES OF SPRAYERS

Abstract.

The aim was a comparative hygienic assessment of working conditions

and occupational  risk  in  the application of  fungicide Amistar  Extra  280,  SC

using slotted and injector sprayers.

Materials and methods. Sprayers Super Poly 110-04 (variant №1) and

Guardian Air GA110-04 (variant № 2), and certified equipment were used. The

occupational  risk  was  assessed  in  accordance  with  the  methodological

recommendations  proposed  by  the  L.I.  Medvedia  Scientific  Center  for

Preventive Toxicology, Food and Chemical Safety specialists. 

Results.  When using the slotted sprayer Super Poly 110-04 in the air of

the  working  zone  of  the  tractor  driver  the  content  of  azoxystrobin  was

0.0015 mg/m3, cyproconazole – 0.085 mg/m3,  at a distance of 10 m from the

edge of  the field on the leeward side – 0.003 and 0.11 mg/m3,  respectively.

Visual analysis of water-sensitive cards after using slotted sprayers showed the

presence of single drops of pesticide working solution in the wear zone.

When applying the  pesticide  using  a  Guardian  Air  GA110-04 injector

sprayer in the air of the working zone of the tractor driver, areas of possible

wear, the concentration of azoxystrobin and cyproconazole was below the limit

of quantification of the method.

When  assessing  the  complex  risk  for  tractor  drivers,  a  statistically

significant difference was found for azoxystrobin (p = 0.002) and cyproconazole

(p = 0.001) when using a variant №1 and variant №2.
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Conclusion. Values of the combined complex risk of application of the

Amistar Extra 280, SC formulation for tractor drivers of variant №2 application

were significantly lower than those for tractor drivers of variant №1. 

Key  words:  injector  nozzle,  type  of  spraying,  complex,  combined

occupational risk.

Introduction.  According  to  the  International  Labor  Organization  [1],

agriculture is among the most dangerous to life and health of workers in both

industrialized and developing countries. Agriculture employs almost half of the

world's  workforce  (1.3  billion  people),  killing  up  to  170,000  agricultural

workers  each  year  as  a  result  of  accidents,  injuries  related  to  agricultural

machinery, poisoning by pesticides and other chemicals [2].

Improving  chemical  plant  protection  products  (ChPPPs),  applied

technologies and the integration of chemical, physical and biological knowledge

will truly optimize the use of pesticides without compromising the quality and

efficiency of agriculture or consumer and environmental protection [3].

The Directive [4],  which regulates the actions of citizens to ensure the

sustainable and safe pesticides application, amended the safety requirements for

pesticide application machines. Particular attention is paid to assessing the risk

of  using  pesticide  application  machines,  ensuring  maximum  deposition  of

pesticides on target sites and minimizing losses in non-target areas, which will

ensure  a  high  level  of  protection  of  human  health  and  safety  and  the

environment.

The sprayer (nozzle) is a key element of the sprayer and the efficiency of

processing, economic, operational, hygienic and ecological indicators depend on

it.  Properly  selected  nozzles  and  conditions  for  pesticide  application  ensure

efficient distribution of the working solution on the target surfaces [5], which

reduces  the  risk  of  impact  on  the  ecosystem  and  workers  involved  in  the

treatments.
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Currently, hydraulic injectors are increasingly used, which, according to

manufacturers [6,  7] and literature sources [3,  8] have a number of significant

advantages in the effectiveness of ChPPPs application, economic and hygienic

aspects.

Therefore, the aim of our work was a comparative hygienic assessment of

working conditions and occupational risk when applying the fungicide Amistar

Extra 280 SC using slotted and injector sprays.

Materials and methods. Field studies were conducted in 2020 on the

basis of Bila Tserkva research station LLC “Syngenta” in the Kiev region using

the Amistar Extra 280, SC (80 g/l of cyproconazole and 200 g/l of azoxystrobin)

in the maximum application rate of the formulation (0.75 l/ha), working solution

– 250 l/ha on soybean crops. When applying the formulation certified equipment

was  used  (trailed  boom  sprayer  AMAZON  1201  UF  (1200  l),  which  was

combined with a tractor MTZ 82.1 Belarus). Super Poly 110-04 (variant №1)

and Guardian Air GA110-04 (variant № 2) sprays were selected for comparative

studies. The first of them is a universal slotted sprayer of a wide range, which

performs disintegration of the working solution;  the second is an air-injector

sprayer, which due to its structure performs air ejection, mixing with liquid and

spraying drops with air inclusions.

The refueler carried out preparation of the formulations’ working solution,

the  duration  of  the  operation  was  7-10  minutes.  The  soybean  crops  were

processed by a tractor driver for 20 minutes. The refueler and the tractor driver

were dressed in  special  protective clothing during the production operations:

overalls made of synthetic fabric and boots. Rubber gloves and respirators were

used as personal protective equipment.

Air sampling was performed using a portable aspirator “Typhoon”. Air

samples were taken on a paper filter “blue tape” and silica gel. When performing

each  production  operation  at  three  parallel  points,  3  samples  were  taken

sequentially.  Cards,  made  of  water-sensitive  paper  TeeJet  20301-1N
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(76 mm×26 mm), were installed at a height of 0.5 m on an artificial support for

visual assessment of the presence and density of working solution drops in a

possible wear zone (10 m on the leeward side of the field). Evaluation of the

result  was performed by counting through a magnifying glass the number of

drops on the cards that were used during the slotted and injection application of

the pesticide. In each variant of the field study, 10 water-sensitive cards with

their obligatory numbering were used.

Studies of the pesticides content on the skin surface of the workers were

performed after the operation with degreased and soaked in ethyl alcohol diluted

in water in a ratio of 1: 1, gauze napkins and stripes (3-layer stripes: outer layer

– cotton fabric, middle layer – medical gauze, internal – the filter “blue tape”)

on overalls.

Sampling and quantification of the active substances content in the air of

the working area,  atmospheric air,  in washes from exposed skin and gloves,

stripes on overalls were performed by high performance liquid and gas-liquid

chromatography.  Methods,  limits  of  quantitative  determination  and  hygienic

standards of the investigated active substances are given in Table I.

Occupational  risk  assessment  was  performed  in  accordance  with  the

guidelines  [9].  Because  Amistar  Extra  280,  SC is  a  combined pesticide,  the

simultaneous action of two active substances is possible. Therefore, to assess,

we calculated the magnitude of occupational risk in the combined exposure of

both  active  substances  in  one  formulation.  The  combined  risk  (CR)  was

determined by simply summing the risk values of several active substances in a

complex intake:

CR=∑
❑

❑

( D❑ing.

PD❑ing .
)❑1,2…n+∑

❑

❑

( D❑derm .

PD❑derm .
)❑1,2…n ,

where CR – combined risk;

1,2, ... n – studied active substances;

Ding – a dose of pesticide that enters the worker’s body by inhalation;
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Dderm – the dose of pesticide that enters the worker’s body through the

skin;

PDing – permissible inhalation dose for professional contingents;

PDderm – permissible percutaneous dose for professional contingents.

Statistical  processing  of  the  results  was  performed  using  the  licensed

statistical software package IBM SPSS Statistics Base v.22.

Results. As a result of field studies of working conditions during pesticide

application operations, it was found that the concentration of azoxystrobin and

cyproconazole in the air of the refueler’s working zone and the zone of possible

wear  in  all  variants  of  experiments  was  below  the  limit  of  quantitative

determination of the method (Table I).

When using the slotted sprayer Super Poly 110-04 (variant №1) in the air

of  the  tractor  driver’s  working  area  the  content  of  azoxystrobin  was

0.0015±0.0001 mg/m3, cyproconazole – 0.085±0.002 mg/m3. We also analyzed

the content of active substances of the Amistar Extra 280, SC formulation at a

distance  of  10  m  from  the  edge  of  the  field  on  the  leeward  side.  The

concentration of azoxystrobin in the wear zone when applying the formulation

using Super Poly 110-04 was 0.003±0.001 mg/m3, cyproconazole – 0.11±0.02

mg/m3. In the air of the treatment zone (above the field) after 1 hour, 3 days, 7

days and the zone of possible wear at a distance of 100 m from the edge of the

site after  1 hour,  3 days, 7 days the concentrations of active substances was

below the limit of quantification in atmospheric air.

When  applying  the  pesticide  using  the  injector  spray  Guardian  Air

GA110-04  (variant  №2)  in  the  air  of  the  tractor  driver  working  area  the

concentration of studied active substances was below the limit of quantification

of the method (Table II). In the air of the treatment zone, zones of possible wear

(10 and 100 m) in different time intervals the concentration of active substances

was below the limit of quantitative determination of the method (Table II).
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Visual analysis of water-sensitive cards installed in a possible wear zone

(10  m  on  the  leeward  side  of  the  field)  using  slotted  sprayer,  showed  the

presence of single drops of pesticide working solution on cards № 1-5, 8, 9. On

cards № 6, 7, 10 visually, using a magnifying glass, the drops were not detected.

No color change was observed on any water-sensitive card when the pesticide

was applied by injection technology.

An analysis of the content of active substances in washes from exposed

areas of skin and stripes on staff overalls was performed. It was found that the

level of contamination of open (face, neck) and closed areas of the skin of the

refueler and tractor driver was below the limit of quantification of the relevant

methods. In strips on workers' overalls, the concentrations of active substances

were also below the limit of determination of the method.

The obtained factual data on the assessment of working conditions using

the injector sprayer Guardian Air GA110-04 and slotted one Super Poly 110-04

allowed us to calculate the occupational risk of complex intake through the skin

and respiratory tract, as well as the combined intake of several active substances

in one formulation. (Table III).

Analysis of the data of occupational  risk calculations for  complex and

combined  exposure  to  pesticides  showed that  the  difference  in  the  risks  for

refuelers  of  the sprayer tanks in variants №1 and №2 of field studies is not

significant  according  to  Student's  criterion  (p>  0.05).  This  is  completely

comparable to the expected result, as the technologies for preparing the working

solution  and  filling  the  sprayer  tank  were  identical.  The  proportion  of

percutaneous and inhalation risks in azoxystrobin refuelers was 77.4 and 22.6 %,

respectively. For cyproconazole, the percutaneous and inhalation risks were 13.4

and 86.6 %, respectively, and the combined risk was 0.04.

When  assessing  the  complex  risk  for  tractor  drivers,  a  statistically

significant difference was found for azoxystrobin (p = 0.002) and cyproconazole

(p  =  0.001)  when  using  a  slotted  sprayer  Super  Poly  110-04  and  injector
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Guardian Air GA110-04. The proportion of percutaneous risk in variants № 1

and № 2 was lower for all active substances than the proportion of inhalation

risk. The values of the combined risk when using a slotted sprayer (0.46 ± 0.04)

significantly  exceeded the data obtained when using an injector  one (0.02 ±

0.006).

Discussion. The results of the analysis of the working area air of persons

involved in the preparation of the working solution, filling the sprayer tank and

application of Amistar Extra 280, SC indicate compliance with the concentration

of  active  substances  But  it  should  be  noted  that  the  concentration  of  active

substances in the working area of the tractor driver when slotted application is

higher. In the air of the wear zone at a distance of 10 m from the edge of the

field on the leeward side, the concentration of azoxystrobin and cyproconazole

was also higher in variant №1. It  should be noted that even such a minimal

difference may be decisive in the implementation of the risk of negative impact

not only for professional contingents, but, for example, for the ecosystem (honey

insects in the neighboring field) or workers in the neighboring field (who doing

non-pesticide field work, of course, without personal protection means).

The results of visual analysis of water-sensitive paper cards in the variant

№1 of field studies confirmed the presence of wear of microdroplets, which can

cause loss of effectiveness of the formulation, impact on non-target objects and

create  a  burden  on  the  environment  as  a  whole.  This  problem  becomes

especially relevant when applying pesticides in private farms or in areas where

compliance with the protection zone is difficult.

The obtained results correlate with the data given in [3, 8, 10, 11], i.e. we

can say about the advantage of injector sprays not only as “anti-drift”, but also

as means of providing lower concentrations of active substances under the same

conditions of application of formulations based on them.

The values of occupational risks in the complex and combined effects of

azoxystrobin and cyproconazole in the studied application technologies indicate
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a  statistically  significant  difference  for  tractor  drivers  of  slotted  and injector

application. According to [1, 5, 12] the proportion of inhalation risk is higher for

tractor  drivers  due  to  work  during  the  disintegration  of  pesticides  working

solutions;  and  for  refuelers  the  proportion  of  percutaneous  risk  prevails,  as

components of professional activity are unpacking, dosing pesticide and filling

the sprayer tank. The obtained results are comparable with the literature data,

but  it  should  be  noted  that  in  studies  with  slotted  sprayers  complex  and

combined risks for tractor drivers are significantly higher than for tractor drivers

with injector spraying and this difference is due to the high inhalation risk. From

the point  of  view of  working conditions  safety,  the use of  injectors  is  more

justified,  especially  in  private  farms,  where  the  use  of  personal  protective

equipment is not controlled by the employer and is often ignored by workers.

Conclusions: 

1. It is established that in real conditions of carrying out treatment of soy

by the Amistar Extra 280, SC formulation with the use of Guardian Air GA110-

04 injectors and slotted Super Poly 110-04 in compliance with the recommended

agronomic and hygienic regulations for safe application, there is no excess of

hygienic standards in the air of the working and wear zone and it is proved that

occupational risk does not exceed acceptable (< 1).

2. Statistical analysis of the obtained results showed that the values of

inhalation risk  are  significantly  higher  for  tractor  drivers  when using slotted

sprayers  than  in  tractor  drivers  involved  in  the  application  of  pesticides  by

injector  sprayers  (at  p  <0.05).  Values  of  the  combined  complex  risk  of

application  of  the  Amistar  Extra  280,  SC formulation  for  tractor  drivers  of

variant №2 application were significantly lower than those for tractor drivers of

variant №1.

3.  Absence  of  even  insignificant  wear  of  active  substances  of  the

investigated formulation outside of the processed field at use of injector sprayers

is shown. This, on the one hand, will provide greater biological and economic
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efficiency of the formulation application by this method; on the other hand, it

further reduces the risk of negative impact not only on the pesticide treatment

workers, but also on other people and the ecosystem as a whole.

227

228

229

CONFIDENTIAL:

FOR PEER REVIEW O
NLY

https://www.editorialsystem.com/pdf/download/1239526/72438a8a264e372f4b60bba3e9f75364/
https://www.editorialsystem.com/wle
https://www.editorialsystem.com/


Manuscript body
Download source file (31.86 kB)

Reference

1. International  Labor  Organization.  ILO  warns  on  farm  safety

Agriculture  mortality rates remain high Pesticides pose major health risks to

global  workforce.  URL:https://www.ilo.org/global/about-the-

ilo/newsroom/news/WCMS_008027/lang--en/index.htm (accessed 17.01.2021).
2. Bereznyak  Y`.V.,  Raky`tsky`j  V.N.,  My`xeeva  E.N.  y`  dr.  Ry`sk

zdorov`yu operatorov pry` pry`meneny`y` pesty`cy`dov v sel`skom xozyajstve.

[The risk to health of operators under application of pesticides in agriculture]

Zdravooxraneny`e Rossy`jskoj Federacy`y`. 2017; 61(4): 185-190. (In Russian).

DOI: http://dx.doi.org/10.18821/0044-197Х-2017-61-4-185-190
3. Borysenko А. А., Antonenko А. М., Shpak B. I. et al. Gigiyenichna

ocinka  zastosuvannya  pesty`cy`div  shlyaxom  vy`kory`stannya  inzhektorny`x

rozpy`lyuvachiv  (oglyad  literatury`).  [Нygienic  evaluation  of  pesticide

application  in  using  injection  sprayers  (literature  review)].  Ukrayins`ky`j

zhurnal z problem medy`cy`ny` praci. 2020; 4(65): 302–310. (In Ukrainian).
4. Directive  2009/127/EC  of  the  European  Parliament  and  of  the

Council of 21 October 2009 Amending Directive 2006/42/EC with Regard to

Machinery  for  Pesticide  Application.  Available  online:

http://data.europa.eu/eli/dir/2009/127/oj (accessed 17.01.2021).
5. Novoxacz`ka  O.O.  Gigiyenichna  ocinka  osobly`vostej

zastosuvannya  rizny`x  grup  pesty`cy`div  na  posadkax  kartopli  v

agropromy`slovomu  kompleksi  Ukrayiny`.  [Hygienic  assessment  of  the

peculiarities of the use of different groups of pesticides on potato plantings in

the agro-industrial complex of Ukraine] Ekologichni ta gigiyenichni problemy`

sfery` zhy`ttyediyal`nosti lyudy`ny`. 2020: 127-128. (In Ukrainian).
6. TeeJet Technologies. A Spraying Systems Company. 2007. 192 p.
7.  Agricultural  Spray Nozzles  and Accessories.  Catalogue Lechler.

EN, 2012. 65 p.
8. Li Y., Li Y., Pan X. et al Comparison of a new air-assisted sprayer

and two conventional sprayers in terms of deposition, loss to the soil and residue

230

231

232

233

234

235

236

237

238

239

240

241

242

243

244

245

246

247

248

249

250

251

252

253

254

255

256

257

258

259

CONFIDENTIAL:

FOR PEER REVIEW O
NLY

https://www.editorialsystem.com/pdf/download/1239526/72438a8a264e372f4b60bba3e9f75364/
https://www.editorialsystem.com/wle
https://www.editorialsystem.com/


Manuscript body
Download source file (31.86 kB)

of azoxystrobin and tebuconazole applied to sunlit greenhouse tomato and field

cucumber. Pest Manag Sci. 2018; 74(2): 448-455. DOI 10.1002/ps.4728.
9. Metodychni rekomendatsiyi «Vyvchennya, otsinka i zmenshennya

ryzyku  inhalyatsiynoho  i  perkutannoho  vplyvu  pestytsydiv  na  osib,  yaki

pratsyuyut' z nymy, abo mozhut' zaznavaty vplyvu pestytsydiv pid chas i pislya

khimichnoho  zakhystu  roslyn  ta  inshykh  ob`yektiv».  [Guidelines  "Study,

assessment and reduction of the risk of inhalation and percutaneous exposure to

pesticides on persons who work with them or may be affected during and after

chemical protection of plants and other objects"], Zatv. MOZ Ukrayiny № 324

vid 13.05.2009], Kyiv. 2009: 29 p. (In Ukrainian).
10. Lammoglia  S.-K.,  Kennedy  M.  C.,  Barriuso  E.  et  al.  Assessing

human health risks from pesticide use in conventional and innovative cropping

systems with the BROWSE model. Environment International. 2017; 105: 66–

78. https://doi.org/10.1016/j.envint.2017. 04.012.
11. Revjakin  E.  L.,  Krahoveckij  N.  N.  Neproizvoditel'nyye  poteri

pestitsidov  pri  opryskivanii.  Kak  ikh  izbezhat':  nauch.  analit.  Obzor

[Unproductive  losses  of  pesticides  during  spraying.  How  to  avoid  them.

Overview]. Rosinfor-magroteh. 2010. 124p. (In Russian).
12. Omelchuk  S.T.,  Vavrinevych  O.P.,  Antonenko  A.M.  et  al.

Gigiyenichna ocinka profesijnogo ry`zy`ku dlya pracivny`kiv pry` zastosuvanni

pesty`cy`div na posadkax kartopli. [Hygienic assessment of professional risk for

employees when applicating pesticides for protection of potatoes]. Medy`chna

nauka Ukrayiny`. 2018; 14: 95-102. (In Ukrainian).

260

261

262

263

264

265

266

267

268

269

270

271

272

273

274

275

276

277

278

279

280

281

282

CONFIDENTIAL:

FOR PEER REVIEW O
NLY

https://www.editorialsystem.com/pdf/download/1239526/72438a8a264e372f4b60bba3e9f75364/
https://www.editorialsystem.com/wle
https://www.editorialsystem.com/


Manuscript body
Download source file (31.86 kB)

Source  of  funding.  This  article  has  not  received  financial  support  from  a

government, community, or commercial organization.

ORCID AND CONTRIBUTIONSHIP.
Borysenko A.A. (ORCID ID 0000-0002-0211-607X) – B, C, D; 
Antonenko A.M. (ORCID ID 0000-0001-9665-0646) – D, E; 
Omelchuk S.T. (ORCID ID 0000-0003-3678-4241) – A; 
Bardov V.G. (ORCID ID 0000-0002-9846-318X) – E;
Vavrinevych O.P. (ORCID ID 0000-0002-4871-0840) – F.

CORRESPONDING  AUTHOR:  Borysenko  Andrii  Anatoliyovych,
Hygiene  and  ecology  department  #1  of  Bogomolets  National  Medical
University,  Peremohy  av.,  34,  Kyiv,  03057,  Ukraine.  Tel.  +380932232377.
Email: Andrey-b.07@ukr.net

283

284

285

286

287

288

289

290

291

292

293

294

CONFIDENTIAL:

FOR PEER REVIEW O
NLY

https://www.editorialsystem.com/pdf/download/1239526/72438a8a264e372f4b60bba3e9f75364/
https://www.editorialsystem.com/wle
https://www.editorialsystem.com/


Table 1
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Table І

Hygienic standards and limits of quantitative determination (LQD) of the

studied active ingredients in the air of the working zone, atmospheric air, washes

from the skin surface and stripes from the overalls of personnel

Sample type
Current

norms, LQD
Azoxystrobin Cyproconazole

The air of the
working zone,

mg/m3

TSEL 1.0 0.1 

LQD 0.001 (HPLC) 0.05 (GC)

Atmospheric
air, mg/m3

TSEL 0.01 0.01 
LQD 0.001 (HPLC) 0.008 (GC)

Washes, stripes,
mg

LQD 0.002 (HPLC) 0.002 (GC)

Notes: TSEL – tentatively safe level of exposure; LQD – limit of quantitative

determination; HPLC – high performance liquid chromatography; GC – gas-liquid

chromatography.
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Table 2
Download source file (13.53 kB)

Table ІІ

The content of active ingredients of the Amistar Extra 280, SC formulation in air samples using different spraying technologies,

mg/m3

Type of nozzle
Active

ingredient

Air in the respiratory

zone

Air in the treatment zone

after

Air in zone of
10 m from

the edge

of the

field

possible wear * after

refueler
tractor

driver
1 hour 3 days 7 days

treatment

time
1 hour 3 days 7 days

Super Poly 110-04

(slotted sprayer)

azoxystrobin <0.001** 0.0015 <0.001 <0.001 <0.001 0.003 <0.001 <0.001 <0.001

cyproconazole <0.05 0.085 <0.008 <0.008 <0.008 0.11 <0.008 <0.008 <0.008

Guardian Air GA110-

04

(injector sprayer)

azoxystrobin <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

cyproconazole <0.05 <0.05 <0.008 <0.008 <0.008 <0.008 <0.008 <0.008 <0.008

Notes: 1. * - the study was conducted at a distance of 100 m from the edge of the site; 2. ** - below the limit of quantitative

determination of the method in the air of the working zone and atmospheric air.
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Table 3
Download source file (13.89 kB) Table ІІІ

The magnitude of the potential risk of hazardous exposure to the drug Amistar Extra 280 SC, hp for refuelers and tractor drivers when

using different sawing technologies

Type of nozzle
Active

ingredient

Risk values
Proportion of

inhalation risk, %

Proportion of

dermal risk, %
Combined riskinhalation, 

×10 -2

dermal, 

×10 -2

complex, 

×10 -2

R TD R TD R TD R TD R TD R TD
Super Poly 

110-04

(slotted 

sprayer)

Azoxystrobin 0.01 0.12* 0.04 0.03 0.05 0.16* 22.6 79.3 77.4 20.7

0.04 0.46*
Cyproconazole 3.4 46.2* 0.53 0.48 3.932 46.72* 86.6 98.9 13.4 1.1

Guardian Air 

GA110-04

(injector 

sprayer)

Azoxystrobin 0.01 0.04* 0.04 0.03 0.05 0.07* 22.6 56.0 77.4 44.0

0.04 0.02*
Cyproconazole 3.4 13.6* 0.53 0.48 3.93 14.1* 86.6 96.6 13.4 3.4

Notes: 1. R – refueler; 2. TD – tractor driver; 3. * – the values of the risk when using a slit sprayer are significantly higher according to the

Student's criterion at p <0,05.
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