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Executive Summary 

Producing the best quality fruit now and in the future in the face of a changing climate will require 

adaptation using alternative practices to mitigate stresses imposed on horticultural crops. The main factors 

affecting production of apples in the Riverland growing region is excessive heat and high solar radiation. 

Environmental netting is one option available to apple growers to manipulate the growing environment and 

better manage trees in challenging environments.  

This report presents the first season of measurements taken as part of a three-year investigation of the 

effects of netting in an apple orchard in the hot Riverland climate. Results to date indicate that environmental 

netting Ƙŀǎ ƭƛǘǘƭŜ ŜŦŦŜŎǘ ƻƴ ŀƳōƛŜƴǘ ŀƛǊ ǘŜƳǇŜǊŀǘǳǊŜ ŀƴŘ άŦŜŜƭǎ ƭƛƪŜέ ƻǊ ŀǇǇŀrent temperature. Netting comes 

in a range of colours, but for a high light environment such as the Riverland a darker colour such as grey or 

black are advised by netting suppliers to have the greatest effect and for this study grey netting is being 

assessed. Light reduction/shading through the environmental netting is up to 25%, depending on the colour 

of netting used. This reduction in light can be significant over the whole growing season and also for a single 

high light day. Lower amounts of direct sunlight reduces heating of exposed surfaces such as leaves and fruit, 

preventing overheating and consequently reducing sunburn incidence. In the first season fruit damage from 

sunburn and wind under netting was greatly reduced under netting while yield was significantly greater. 

Effects of the environmental netting on water use efficiency (WUE) are difficult to assess after only one 

season of observation. In this particular study there is a need for separation of irrigation between the netted 

and control blocks in order to quantify if there are any WUE improvements under netting.  

The time the trees have spent under the cover, only 6 months from the start of the observation, is not 

long enough to argue there has been time to acclimatise to the new and changed environment. Further 

improvement of tree performance under the netting can be expected with time. The trees will adjust to the 

changed light environment and grow accordingly to maximize light interception. Also adjusting the 

management of trees to account for differences in growth outside and inside the netting will further increase 

differences in performance over time. 

Overall netting seems to improve apple tree performance and enhance yield compared to the un-netted 

control. The time needed for cost recovery for the approximately AU$36,000 per hectare for the netting 

material and installation, and the potential water savings over time, need to be monitored for several years 

in order to analyse the financial efficacy of the netting.   
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1. Introduction 

Horticultural industries are facing less and less favourable conditions for production. Not only are they 

competing with urbanization for land, but also increasingly inconsistent weather and changes in the overall 

climate (Shahak, 2012). There is also increasing pressure from the market for improved quality and reduced 

chemical use, as well as food safety and sustainability of production (Shahak, 2012). To satisfy demands and 

challenges new ways of production must be investigated and if shown to be effective adopted. An example 

of this is the use of environmental netting as a management option for apple production.  Environmental 

netting for apple production has been proven to be effective in protecting fruit from damage through climatic 

factors such as hail (Amarante et al., 2011; Bogo et al., 2012; Jakopic et al., 2007; Middleton, 2004; Middleton 

and McWaters, 2004) and vertebrate/invertebrate pests mostly birds (Bomford and Sinclair, 2002; Dawson 

and Bull, 1970; Slack and Reilly, 1994; Tracey et al., 2007).  

In South Australia (SA), the food, wine and fibre sectors generated approximately $18.8 billion in annual 

revenue and accounted for 44% ($4.8 billion) of {!Ωǎ total merchandise exports in 2012-13. The Riverland 

and Murrayland regions currently represent about 14% (~$2.1 billion) of SAΩǎ annual food production (~$15 

billion). More than half of the fruit produced in SA (58%) comes from these two regions. The Riverland 

contributes approximately 15% of the states apple production with the South Australian apple industry as a 

whole producing approximately 20,000 tons per year; therefore a major contributor to the ǎǘŀǘŜΩǎ economy 

(APAL, 2016).  

In many production areas, there is increasing pressure to produce more sustainably, with fewer inputs 

particularly water and chemicals. A potentially more sustainable management option for producers is the 

use of environmental netting. Even though it is costly (approximately AU$36,000/ha) environmental netting 

is used in the Adelaide Hills, another major apple production region in SA. Nevertheless, some benefits have 

been reported in other growing regions in Australia and internationally. The main reasons for its use have 
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been to reduce bird damage (Bomford and Sinclair, 2002), hail (Middleton, 2004; Middleton and McWaters, 

2004; Middleton and McWaters, 1997), and sunburn (Agriculture.Victoria, 2011; Amarante et al., 2011; 

Darbyshire et al., 2015; Schrader et al., 2001). This report outlines preliminary investigations into the use of 

environmental netting in apple production in the Riverland region. 

2. Methodology   

2.1 Site description 

To assess the influence of netting on apple production in the Riverland a trial was established in an apple 

orchard in Loxton, South Australia on mŀǘǳǊŜ ΨCrisp PinkΩ ǘǊŜŜǎ (fruit sold as Pink Lady TM) planted in 2009 on 

M26 rootstock. The trees are generally in good health and have had very little problems with biennial bearing. 

The planting density within the row is 1 m and 4.5 m between rows ς creating a planting density of 556 

trees/ha. The posts supporting the netting are 6 m in height and therefore allow the canopy enough space 

to grow with sufficient airflow between the netting and the top of the canopy, which is at a height of 2 m.  

Heat damage to the fruit from sunburn is reduced in the apple orchard (both netted and un-netted areas) 

through the application of sunscreens generally, potassium silicate at a cost of between $6-8 per application. 

These sunscreens are applied regularly and effectively in order to prevent fruit damage from sunburn.  

The current irrigation system does not allow for separate and specific watering according to differences 

in water use under the netting and outside. The trees under the environmental cover and outside are 

therefore uniformly watered. Irrigation is run as three 1-hour cycles per day during the summer with an 

average application of 3.8 mL/ha.  

After harvest, the application of irrigation is ceased or greatly reduced to induce leaf senescence and 

dormancy. Apple trees, even though they are deciduous, are not sensitive to day length, but rather to cooler 

temperatures that induce dormancy (del Real-Laborde et al., 1989; Heide and Prestrud, 2005). The weather 



 Apple production   

 

 

 

4 
 

conditions during autumn in the Riverland, as can be seen in 3.3.2, are nowhere near the temperatures 

needed to induce dormancy in apple trees, which should be closer to 5 to 15°C on average (Heide and 

Prestrud, 2005). Forcing the trees to shed their leaves though stresses such as drought will help induce 

dormancy (Bederski, 1987; Samish, 1954). In addition to drought stress, trees are sprayed with a combination 

of copper, zinc and urea to burn off the leaves (Bederski, 1987). Important is to get the mixture to a strength 

that allows for a relatively slow drop and does not cause sudden shedding of all leaves.  

Dormancy overall is poorly understood but it is known and widely accepted knowledge that the tree will 

have to experience a sufficient amount of chilling units to release dormancy and have even bud break. Not 

fulfilling the chilling requirement sufficiently will lead to uneven bud break, prolonged flowering time, and 

other unwanted side effects of uneven development of the trees (Naor et al., 2003). To ensure a sufficient 

amount of chilling is accumulated in the Riverland climate a copper, zinc and sulphur mix are applied to the 

leaves earlier in the autumn to stimulate the trees to enter into dormancy.  

2.2 Environmental netting 

In March 2015 0.88 ha ƻŦ ŀǇǇƭŜ ǘǊŜŜǎ ǿŜǊŜ ƴŜǘǘŜŘ ǿƛǘƘ ŀ ƎǊŜȅ ŎƭƻǘƘ ΨwŀǎŎƘŜƭ ²ŀǊǇŜŘ YƴƛǘǘŜŘΩ ǿƛǘƘ нл ƳƳ2 

holes and a weight of 67 ± 5 g/m2. The shading is about 20%, therefore, about 80% of sunlight is transmitted 

though the cloth (http://www.commercialnetmakers.com.au/pdf/20mmcross.pdf). The installation and 

netting cost are approximately AU$36,000 per ha. 0.56 ha of apple trees remain un-netted and are treated 

as the control trees in this investigation. 

2.3 Data collection and measured parameters  

2.3.1 Soil moisture  

Soil moisture measurements in the Orchard (both inside and outside the netting) are performed with a 

Sentek EnviroSCAN Probe (Fig. 1 A and B) which records between 10 minutes and hourly data depending on 

the setup. Each tube can be equipped with a varying number of sensors. Around each sensor a high frequency 

http://www.commercialnetmakers.com.au/pdf/20mmcross.pdf
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electrical field is created that extends through the access tube into the soil. This is used to measure electrical 

capacitance and soil water content (Alva and Fares, 1998; Bell et al., 1987; Fares and Alva, 1998). Data 

interpretation is based on a calibration for Murray soils and can be adjusted over time depending on the data 

output. Using historic data as calibration can be very useful to capture minute differences in soil profile and 

response of each orchard to irrigation and rain events.  

 
 

 

The probe is installed approximately 10 cm from the dripper line to ensure the correct measurement of 

the soil moisture (Trevor Sluggett ς personal communication). Wetting ability and the form of wetting profile 

changes with soil type and length of irrigations cycles (Fig. 1 C). Longer cycles of irrigation irrespective of the 

soil type will lead to a deeper and wider wetting of the soil, were as shorter pulses of irrigation will lead to 

more surface wetting (Raats, 1973; Smith, 1983). The soil moisture probe reaching down 110 cm into the 

sub-soil allows for monitoring of water runoff and over watering as well as profiling whether longer irrigation 

cycles can reach the lower profiles of the soil. Occasional irrigation down into the subsoil layers can have 

Fig. 1 Soil moisture sensor EnviroSCAN by Sentek installed the apple orchard (A) ς the measurements are done between 
5 and 15 cm, 25 and 25 cm and so forth, the 10 cm span measures the conductivity of the soil in that region (how it is 
installed: http://www.sentek.com.au/products/enviro-scan-probe.asp#enviroscan) ς B) Schematic of how the sensor 
measures the soil moisture (http://ww w.agralis.fr/index_fr.php?cat=produits&page=enviroscan); C) Soil wetting profile 
depending on soil type and dripper output speed (https://www.dripdepot.com/article/know-your-soil-type)  

A 

B 
C 

http://www.sentek.com.au/products/enviro-scan-probe.asp#enviroscan
http://www.agralis.fr/index_fr.php?cat=produits&page=enviroscan
https://www.dripdepot.com/article/know-your-soil-type
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beneficial effects on the wetting profile and allow root growth into lower sections; depending on soil 

structure and profile, this can be desirable.   

2.3.2 Weather data  

The measurement of environmental data such as air and soil temperature are important to determine the 

effectiveness of the environmental netting in altering the growing conditions. For apple production in the 

Riverland most restricting is the heat. Excessive heat and radiation cause the fruit surface area to heat up to 

temperatures, which are detrimental to plant growth and fruit quality, causing sunburn on fruit and wood. 

Data from weather stations under the net and outside of the netting is presented to understand what factors 

are influenced by the application of netting. 

The weather station outside the netting is a MEA (Measurement Engineering Australia) premium stations 

(MEA 103) (http://mea.com.au/soil-plants-climate/weather/weather-stations) equipped with wind speed 

and direction sensors, a sensor for solar radiation, temperature and humidity, a leaf wetness sensor, as well 

as soil moisture, soil temperature and rainfall meter. The station (MEA 104 ς junior station) under the netting 

is equipped with the same wind meter and radiation sensor as the premium version. Only temperature and 

relative humidity are measured with slightly different sensors. Specifications for each of the stations can be 

found in the list below. 

¶ MEA103 (premium weather station) aluminium tripod frame and ProMAX data logger interface: 

WMS301 Wind speed/wind direction (WS/WD) sensor, HMP155 ambient temperature/relative 

humidity (AT/RH) sensor, LP02 GSR sensor, RIMCO8020 rain gauge 

¶ MEA104 (junior weather station) post mounted with MAX data logger interface in weather proof 

enclosure: WMS301 WS/WD sensor, HMP155 AT/RH sensor, LP02 GSR sensor, TB6 rain gauge 

According to MEA the output of the two rain gauge types should be very comparable and the usually 

different sensors for wind (speed and direction) were upgraded in the junior stations to be the same models 

http://mea.com.au/soil-plants-climate/weather/weather-stations
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as used outside. Therefore the main differences remaining is the mounting on different post types and the 

data logger used to record the data.  

2.3.3 Tree and fruit assessments pre-harvest   

On 17th of March 2016 20 trees from outside and under the netting were photographed and evaluated 

for fruit damage. Images were taken to estimate leaf area index or ground area covered by each tree and 

canopy porosity to see whether there is a difference in light interception inside and outside the netting using 

an image analysis App called VitiCanopy (De Bei et al., 2016). Visual tree evaluations were made on the 

average amount of fruit per tree, comparative vigour, development of fruit colour, wind and sun damage 

(sunburn) on fruit and/or wood were made and are reported in the results section.  

2.3.4 Fruit quality at harvest and post storage (Yield)  

At harvest, fruit quality assessments include evaluation of fruit firmness (kg) on two sides of the fruit at 

the equatorial measured with a fruit penetrometer equipped with a 11 mm tip and fruit sweetness as total 

soluble solids concentration (SSC ς Brix) was measured with a refractometer. A visual assessment of sun 

damage on 100 fruit (%) was performed on randomly selected fruit. Fruit maturity was assessed using the 

starch pattern index (SPI). This index is supplied through AgroFresh and is based on a 1 to 6 scale with 1 = full 

starch (all blue-black) to 6 = free of starch (no stain) (Fig. 29 ς subliminal martial).  

3. Results  

3.1 Soil moisture  

Soil moisture measures are used to extrapolate plant water use and water use efficiency. The only 

drawback is that the soil moisture sensor data only reflects the soil moisture and not plant transpiration, 

evapotranspiration off the soil surface and other environmental factors effecting water uptake and water 

use of the plant. Therefore, the data presented should be interpreted with this in mind. The graphs contain 
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only the water content calculated within the soil based on a generic soil type and assuming the soil is 

relatively similar between the spots where the probes have been placed (Jabro et al., 2005). Variations in soil 

type and soil composition will change the water holding capacity of the soil. For analysis, it will be assumed 

that the soil inside the netted area and outside the net are very similar and that the soil is representative of 

the Murray River Area.  

According to the soil moisture data logger (Fig. 2), outside the netting received slightly less water over the 

course of the season from 1st October 2015 to 1st April 2016 with approximately 3690 hectolitres (hL) vs. 

4673 hL in the netted block plot; a difference of close to 1000 hL. The difference in total amount irrigated 

can be explained in a number of ways. Firstly, dripper distribution can be uneven and therefore the amount 

deposited at a certain position to that of the sensor for example, can differ. Therefore, it might seem that 

less water was applied, but it may be the way the dripper or the sensor were positioned relative to each 

other. Another explanation may be that the amount of water deposited by the dripper which was closest to 

the sensor outside the netting deposited less water over the season due to slightly lower pressure in that 

particular line. Other explanations could be a blockage in the dripper due to dirt.  

Commercial production of apples is based on cloned material, generally scions grafted onto dwarfing 

ǊƻƻǘǎǘƻŎƪǎΦ ¢ƘŜ [ƻȄǘƻƴ ǎƛǘŜ Ƙŀǎ Ψ/ǊƛǎǇ tƛƴƪΩ ǎŎƛƻƴǎ ƎǊŀŦǘŜŘ ƻƴǘƻ aнс ǊƻƻǘǎǘƻŎƪǎΦ aнс ƛǎ ŀ ŘǿŀǊŦƛƴƎ ǊƻƻǘǎǘƻŎƪΣ 

which creates trees of approximately 3 m height at full growth (10 years after planting). The dwarfing 

rootstock has a relatively shallow rooting pattern, and deep subsoil irrigation might not be very beneficial for 

Riverland conditions. On the other hand if irrigation water is high in salts, shorter periods of watering with 

less water can cause salt crusting around the wetting zone which can lead to other problems such as poor 

water availability for the tree (Bravdo and Proebsting, 1993; Fereres et al., 2003; Levin et al., 1980; Pasternak, 

1987; Sokalska et al., 2009).
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Water is available differently to the plant depending on the depth of the soil. Irrigation applied in any manner will reach the top soil layers and 

only after the first soil profile has been filled to capacity will water though gravity and capillary traction be transported further down into the soil 

(Doran and Parkin, 1994). This happens for drip irrigation in a relative small soil area (Fig. 2). Never the less as shown in Fig. 3 the soil over the 

measured area (EnviroSCAN by Sentek 10 -110 cm soil depth) shows differentiation in how much water was received at different distances in the 

soil profile. The total measured amount of water in the soil (Fig. 3) is similar for both the netted and un-netted areas while the soil moisture profile 

at different soil depth is very different (Fig. 2). 

 
Fig. 2 Total positive change in soil moisture content at the Loxton side ς Top panel (A ς Logger 39) is under the netting and (B ς Logger 38) is outside the netting 
ς Sum of total water content in the soil profile from 10 to 110 cm between 1. October 2015 and 1. April 2016 for A (netted): 467248 mm and B (un-netted): 369098 
mm.  

A 

B 



 Apple production   

 

 

 

10 
 

 

The soil in both blocks is not evenly wet throughout the profile (Fig. 3 and Table 1). As can be seen irrigation is applied evenly to the top surface 

(Fig. 3 black line (10 cm soil depth)), but not all irrigation reaches the deeper layers of the soil profile (Table 1). Soil moisture at time intervals of 

approximately one month are presented in Table 3 with clear differences in soil moisture content at the same soil depth under the netting and in 

the un-netted control area. Generally higher soil moisture (mm of water) was observed in the netted area compared with the control especially at 

a depth of 50 to 80 cm at which the netted area maintains on average 10 mm more water. Apple trees can easily root to a depth of 50 to 80 cm 

and draw water in those areas (Atkinson, 1974; Green and Clothier, 1999; Green et al., 2003). If those areas are not wetted sufficiently root growth 

and therefore water, nutrient uptake capacity will stop, and the root zone will be restricted to the higher soil profiles, which also tend to heat up 

more.  

Figure 3 Soil moisture sensor readings in mm at 10 cm (black), 30 cm (red), 50 cm (blue), 80 cm (yellow) and 110 m (green) for under the environmental netting 
(A) and un-netted block (B). 

A 

B 



 Apple production   

 

 

 

11 
 

Soil 
profile 

Soil moisture at 
10 cm (mm) 

Soil moisture at 
30 cm (mm) 

Soil moisture at 
50 cm (mm) 

Soil moisture at 
80 cm (mm) 

Soil moisture at 
110 cm (mm) 

Date Control Netted Control Netted Control Netted Control Netted Control Netted 

01/10/15 12.5 18.6 12.3 16.2 12.8 20.6 14.8 22.5 23.9 20.7 

01/12/15 9.0 15.7 13.6 17.3 12.2 20.3 13.3 23.2 23.6 21.0 

01/01/16 11.5 19.3 13.7 18.1 11.9 19.5 12.9 21.6 22.3 20.1 

25/02/16 
(1 AM) 

8.9 18.2 15.1 18.3 14.2 21.9 15.3 25.3 25.8 21.8 

25/02/16 
(1 PM) 

18.6 27.8 20.9 21.8 14.0 21.9 15.3 25.2 25.7 21.8 

 
 
As shown in Table 1 the amount of moisture measured at 80 cm is significant for the assessment of 

plant water availability and sufficiency of irrigation. If irrigation reaches this layer of soil the top soil is 

sufficiently irrigated for the plants to be able to take up water. If the water does not reach the lower soil 

profiles, then the irrigation is shallow and water will only be available in the top soil. This can be beneficial 

for low rooting crops and field crops but for apples the recommendation is to irrigate down to at least 60 

to 80 cm in the soil profile to guarantee good root development and a secure water source and sufficient 

uptake of nutrients (Bar-Yosef et al., 1988). At the Loxton site outside the netting (Fig. 3 panel B) very little 

water reached the lower soil profile areas with only 17.8 mm soil moisture at 80 cm on the 1st of October 

2015. Compared to 22.5 mm at the same soil depth on that date under the netting. In addition, under the 

netting clear uptake of water by the roots is shown in Fig. 4 between 1st December 2015 and the first deep 

irrigation on 13th of January 2016 ς this root water uptake is indicated through the staircase line pattern. 

If enlarged this can be tracked back to day and night water uptake patterns (Fig. 5).

Table 1 Soil moisture content (mm) at different soil depth and on different dates (25. Feb ς before irrigation (1 AM) 
and after irrigation (1 PM)) measured outside the netting (control) and under the environmental coverage (netted).  
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The observed increase in soil water content during the night at certain time points can be explained by drainage of water from the higher soil 

profile areas into this lower profile after irrigation. Generally, the soil moisture declines during the day and stays relatively stable during the night 

(Fig. 5). In the control area (un-netted) little movement of soil water can be detected at 80 cm depth before the 13th of January 2016 when enough 

water is applied that drainage into the lower soil profile is possible. No diurnal patterns of water uptake at 80 cm soil depth can be seen before 

this, indicating that very little viable root mass remains in the lower soil profile without netting. Only after sufficient water has been applied does 

Fig. 4 Soil moisture content (mm) at 80 cm soil depth at the Loxton site ς Top panel (A ς Logger 39) is under the netting and the lower panel (B ς Logger 38) is 
outside the netting (control) ς the first dividing line marks the date of 13th January 2016 (red arrow) and the blue arrow marks 1st April 2016 ς soil moisture (mm) 
on 13.01.16 at A (netted): 25.55 and B (control): 12.92 on 01.04.16 for A: 26.83 and B: 20.86.  

A 

B 
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ǘƘŜ ΨǎǘŀƛǊŎŀǎŜΩ Ǉŀǘtern occur again (after 14.01.16) even in the control block. Whereas the irrigation, as can be seen by the regularly occurring 

spikes, almost always reach this level of soil under the netting (Fig. 3 A). 

 

 
These findings suggest that netting indeed has an effect on irrigation efficiency. With similar amounts of water apple roots in the lower soil 

profiles (80 cm) will be better irrigated under the netting compared with the control block. Being able to reach the lower soil profiles without 

having to apply significantly more water, means the efficiency of irrigation is enhanced thought the netting.  

Fig. 5 Soil moisture content (mm) at 80 cm soil depth at the Loxton site under netting with the dark areas indicating night-time and the light areas day light.  
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3.2 Weather data  

Seasonal variation in temperature and climate are important for fruit quality and tree health. At the Loxton site temperatures are higher in the 

summer and spring months (October to February) than in the autumn (March and April) (Figs. 6 and 7).  

 

Fig. 6 Day and night average temperature (Day = 9am to 8pm, Night = 9pm to 8am) as well as average 24-hour temperature for Loxton weather station (control) 

from 8th October 2015 to 22nd April 2016, the black lines indicating 30 and 10°C ς data from NRM Board (2016). 

 
The effects of the netting on daily maximum and average temperature is small (Fig. 7). On some days the temperature is even higher under the 

netting compared to the area outside of the netting. The black lines in Figs. 6 and 7 indicate critical temperatures. If the temperature reaches over 

30°C the likelihood of the surface of a fruit reaching critical temperatures which can cause heat/sun damage are likely to occur. The lower critical 
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value of 10°C is important in the autumn and winter for the accumulation of chilling hours to break dormancy in the winter and to induce dormancy 

in the autumn, to end the growing season. As can be seen (Figs. 6 and 7) neither in the netted nor in the control block did the night temperatures 

drop below 10°C very often. Only from the 20th March 2016 did the average day temperature not rise above 30 °C. Such warm temperatures late 

in the season can cause problems with coloration of the fruit, especially with higher temperatures during the night, which can cause bleaching.  

 

 
Night temperatures of around 11°C have been found to be good for colour development, whereas higher temperatures (about 22°C) are found 

to have negative effects on red colour development (Blankenship, 1987). For both, control and netted area, the night temperatures during fruit 
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Fig. 7 Day and night average temperature (Day = 9am to 8pm, Night = 9pm to 8am) as well as average 24-hour temperature for the Loxton weather station under 
the netting (netted) from 8th October 2015 to 22nd April 2016, the black lines indicating 30 and 10°C ς data from NRM Board (2016). 
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ripening (Mid-January to Mid-March 2016) are above 10°C but are often below 20°C which allows for good colour development. Unfortunately, 

there are periods of very warm night tŜƳǇŜǊŀǘǳǊŜǎ ǿƘƛŎƘ Ŏŀƴ ƘŀǾŜ ŀ ƴŜƎŀǘƛǾŜ ŜŦŦŜŎǘ ƻƴ ǘƘŜ ŎƻƭƻǳǊ ŘŜǾŜƭƻǇƳŜƴǘ ǘƘǊƻǳƎƘ άōƭŜŀŎƘƛƴƎέΦ 

 

 
The difference in daily maximum and minimum temperatures are as small as for the day and night temperatures (Fig. 8). Therefore, ambient 

temperature does not appear to be significantly difference between netted and un-netted areas.  

One of the factors that influence fruit development and has a great impact on fruit damage due to heat/sun damage is solar radiation (radiation) 

(Fig. 9). Netting has a much more pronounced effect with an average reduction of about 25% compared to the un-netted control. The specifications 
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Figure 8 Daily average and maximum temperature over 24-hours for uncovered (control) and netted area at the Loxton apple orchard, 8th October 2015 to 22nd 
April 2016 ς data from NRM Board (2016) 
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of the netting by the company say that the light is reduced to about 80% and on average this reduction is about 75% of the ambient light). There 

is a much higher daily accumulation of solar radiation in the control block compared with the netted area ς in total from October 2015 to April 

2016 it is a difference of almost 1.3 mW/m2 (1.3 million W/m2). The effect of less direct sun interception can in turn lead to less sunburn under 

the netting even though the air temperature is not reduced compared with the control. Sunburn is directly caused by heating of the fruit or wood 

surface, therefore heat causes the actual damage, but the intercepted radiation is what causes the increase in surface temperature above a critical 

level. 
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Fig. 9 Daily sum of solar radiation (W/m2) and rainfall (mm) for the apple orchard weather station un-netted (control) and the station under the nett (netted), 8th 
October 2015 to 22nd April 2016 ς data from NRM Board (2016).  
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The amount of rain in the control area and the netted is very similar (Fig. 9) ς with a total of 82 mm and 92 mm over the time-period for the 

control area and the netted block respectively. Slight differences in the amounts measured can be due to drift and localized rain patterns. Never 

the less this indicates that the netting has little effect on rain penetration and distribution. 

 

 
Temperature effects can be measured as ambient (Day Control and Day Netted) as well as apparent (Fig. 10). Apparent temperature can be 

above or below the ambient air temperature depending on the weather conditions. The Bureau of Meteorology (BOM) calculates the apparent 

temperature and defines it as an adjustment of the ambient temperature based on the current humidity and wind speed 
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Fig. 10 Day time and day time apparent temperature for the un-netted weather station (control) and the station under the nett (netted), 8th October 2015 to 22nd 
April 2016 ς data from NRM Board (2016) 
































































