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Spray application in onions
Tony Napier 

District Horticulturist, Horticultural Services, Yanco 

To achieve the best possible spray coverage 
consider the following guidelines: 

• Optimum spraying condition is when there is a 
slight breeze of about 7 km/h. 

• When applying most insecticides and fungicides 
to onions, aim for a water rate of 200 to 250 L/ha 
when the onion crop is at the early vegetative 
stage. Increase the water rate to 300 to 350 L/ha 
as the crop reaches maturity. 

• Hollow cone nozzles are generally used when 
applying insecticides and fungicides. 

• Producing spray droplets in the ‘fine’ 
classification is recommended for best plant 
coverage when applying most insecticides and 
fungicides. 

• The efficacy of most chemicals can be enhanced 
by the use of an appropriate adjuvant. 

Understanding the principles of spray 
application 
Chemicals play an important role in onion 
production and are regularly used to control insect 
pests, diseases and weeds. The majority of 
chemicals used in onion production are delivered in 
the form of droplets produced from different types 
of nozzles and spray booms. Some agricultural 
chemicals need to have better penetration and 
coverage than others. Protective fungicides and 
contact insecticides require a more thorough 
coverage to the target area than systemic chemicals 
and residual herbicides. 

Droplet size 

Droplets are very small and usually measured in 
microns (μm) with one micron equalling 0.001 mm. 
When operating at any given pressure, hydraulic 
nozzles produce a range of droplet sizes. The 
British Crop Protection Council (BCPC) has classified 
these droplet sizes into different classes. 

BCPC 
Category 

Droplet size Description Uses 

Very fine < 150μm  Mist or fog  

Fine 150-250μm  Fine spray Insecticides, 
fungicides 
and contact 
herbicides 

Medium 250-350μm  Medium 
spray 

Residual 
herbicides 

Coarse 350-450μm  Very fine rain Residual 
herbicides 
and foliar 
fertilisers 

Very coarse 450-550μm  Fine rain  

Extremely 
coarse 

> 550μm Heavy rain  

Table 1. BCPC classes and their applications 

Knowing the importance of droplet sizes, droplet 
density and water volume will help spray operators 
to get the best possible results. To achieve the 
most uniform coverage possible, droplets need to 
be small enough that they will swirl around as they 
are depositing onto the plant surface. Large 
droplets, being heavier, tend to fall straight down 
and are not usually deflected by air movement so 
their redistribution within the crop foliage is limited. 
Large droplets are also more difficult to retain on 
the leaf surface, tending to bounce or roll off, 
cascading down the foliage and onto the ground. 
When larger droplets are produced, there are fewer 
of them, meaning there is less likelihood of them 
reaching the target. 

Water rates 

Recent research has shown that a water rate of 
200 to 250 L/ha is required to obtain 100 to 200 
droplets/m2 over the majority of the onions’ surface 
area when the plants are small and at the pre-
bulbing stage. A higher water rate of 250 to 350 
L/ha is required when the plants are fully matured. 

 



Adjuvants 

Spray retention on onion leaves can be difficult 
because of the vertical nature of the plant and the 
waxy leaf surface. Spray retention can be improved 
by the use of a suitable spray adjuvant. Greater 
spray retention can result in an increase in the 
efficacy of foliar applied insecticides and 
fungicides. 

The waxy leaf surface of an onion is a natural 
barrier to disease infection. Some adjuvants will 
damage the waxy surface which can increase the 
onion’s susceptibility to disease. Therefore only use 
adjuvants recommended for use in onions. Research 
at DPI&E Tasmania and QDPI&F has shown that 
vegetable oil adjuvants are more suitable for use in 
onions than mineral oils and leaf surfactants. 

Selection of nozzle type 
Nozzle selection is often based on achieving the 
desired droplet size. The following is a description 
of the most popular nozzles used for agricultural 
spraying. 

Hollow cone nozzles 

Hollow cone nozzles are the most popular nozzle 
for applying insecticides and 
fungicides. They generally 
produce a smaller droplet size 
than most other nozzle types. 
The characteristic hollow cone 
shaped spray output is 
produced when the liquid is 
forced through slots in the swirl 
plate (within the nozzle body) 
then emitted through a narrow 
orifice. 

Solid cone nozzles 

Solid cone nozzles have an extra hole in the centre 
of the swirl plate and produce 
higher flow rates than a similar 
size hollow cone nozzle. They 
are not usually recommended 
for applying insecticides and 
fungicides as the increase in 
flow rate comes with an 
increase in droplet size. Solid 
cone nozzles are more suitable 
for residual herbicides and foliar fertilisers. 

Flat fan nozzles 

Flat fan nozzles are the most common type of 
nozzle and can be suitable for many different 
purposes. These nozzles have a rectangular or 
lens shaped orifice which produce a tapered 
distribution of droplets across the nozzle swath. 
Uniform coverage is achieved by overlapping each 

nozzle 30% with the nozzle 
each side of it. There are 
many sizes of flat fan n
that can be operated under 
various pressures with a 
wide range of droplet siz
Flat fan nozzles can be 
suitable for applying 
insecticides and fungicides if the correct size and 
pressures are used. 

ozzles 

es. 

n 

Double flat fan nozzles 

Double flat fan nozzles produce two spray swaths 
from the one nozzle body. 
These nozzles offer the 
advantage of the spray being 
directed in from two different 
angles to improve coverage. 
The double flat fan nozzles 
produce a fine droplet and 
would be suitable for applying insecticides and 
fungicides. 

Air induction nozzles 

Air induction nozzles produce large air filled 
droplets. The air inclusion is 
usually by venturi action and 
produce large bubbly droplets. 
These droplets tend to shatter o
impact, further distributing the 
smaller droplets into the canopy. 
The main advantage of these 
nozzles is to reduce drift and 
allow the operator to spray in 
windier conditions. 

Selection of sprayer type 

Hydraulic spray boom 

Conventional spray booms with hydraulic nozzles 
are the most common method of applying 
chemicals. The best results are achieved when 
spraying in a light breeze at about 7 km/h. The 
wind will be beneficial by creating turbulence to 
assist in carrying the droplets into the crop canopy. 

Figure 1. Hydraulic spray boom 
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Air assist boom 

In its most common form, this sprayer is a 
conventional hydraulic spray boom with the 
addition of a high volume output fan mounted 
centrally above the boom with an air duct extending 
full length along both arms of the boom. The slotted 
outlet of the air duct produces a curtain of air 
adjacent to the spray nozzles. This air curtain 
directs the spray down into the crop canopy 
causing agitation of the plants and improves spray 
coverage on both sides of the leaves. Air assisted 
booms also have the potential to reduce spray drift 
and allow the operator to spray in conditions 
unsuitable for conventional booms. 

Further reading 
David White and Rod Eamens, SMARTtrain 
reference manuals, NSW Department of Primary 
Industries, 2000. 

Glenn Geitz, Efficient pesticide application in 
horticultural crops, QLD Department of Primary 
Industries and Fisheries, 2002. 

Acknowledgments 
Spray application trials by NSW DPI were 
conducted as part of the onion thrips project 
VN04004, funded by the Australian Onion Industry 
and Horticulture Australia Ltd. For enquiries please 
phone 02 6951 2796 or send an email to: 
tony.napier@nsw.dpi.gov.au

 
© State of New South Wales  
through NSW Department of Primary Industries 2006 

ISSN 1832-6668 

Check for updates of this Primefact at: 
www.dpi.nsw.gov.au/primefacts

Disclaimer: The information contained in this publication is 
based on knowledge and understanding at the time of writing 
(November 2006). However, because of advances in 
knowledge, users are reminded of the need to ensure that 
information upon which they rely is up to date and to check 
currency of the information with the appropriate officer of 
New South Wales Department of Primary Industries or the 
user’s independent adviser. 

Job number 6968 

                                 PRIMEFACT 262, SPRAY APPLICATION IN ONIONS    3 

mailto:tony.napier@nsw.dpi.gov.au
http://www.dpi.nsw.gov.au/primefacts

	Understanding the principles of spray application
	Droplet size
	Water rates
	Adjuvants

	Selection of nozzle type
	Hollow cone nozzles
	Solid cone nozzles
	Flat fan nozzles
	Double flat fan nozzles
	Air induction nozzles

	Selection of sprayer type
	Hydraulic spray boom
	Air assist boom

	Further reading
	 Acknowledgments


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts false
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue true
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /ArialUnicodeMS
    /TimesNewRomanMT-ExtraBold
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 115
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.29565
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 115
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.29565
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 115
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.29565
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [125 125]
  /PageSize [612.000 792.000]
>> setpagedevice


