From preparation to sale

Technical Guide

The Citrus Fruit sizer
A plant growth regulator for the improvement
in size of orange and mandarin fruits.

profit

Corasil is an exciting
and effective plant
growth regulator for
Australian citrus.
When applied at the correct stage of fruit
development for oranges and mandarins,
Corasil can increase the proportion of larger
and higher value fruit at harvest. Therefore,
growers that apply Corasil have an
opportunity to increase the profitability
of their orchard.
For more than two decades, Corasil has been
widely used in the commercial production of
mandarins and oranges in many countries
around the world, including Australia.
Nufarm staff look forward to working in
partnership with Australian mandarin and
orange growers to ensure that Corasil delivers
more dollars in their orchards.
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The basics

Mode of Action
The active ingredient in Corasil, Dichlorprop-P, is
an auxin based plant growth regulator. Auxins
are plant hormones produced in meristematic
tissue (growing points) and are responsible for
increasing cell elongation.

The main outcome of increased cellular
expansion is a shift in the average size
(diameter) of fruit.
The shift in average fruit size is highlighted by the
distribution curve in the graph above.

Auxins specifically increase the elasticity of the
vesicles (storage cells within fruit), allowing for a
greater accumulation of juice.
Increasing individual cells within fruit results in an
increase in the size of the locules (compartments
within the fruit) that ultimately increases the size
and value of the fruit.

Cross-Section of an Orange

The time of application is important for the best
CorasilRind
result.

Rind

The correct stage for applying Corasil is at
“physiological drop”. At this point the majority
Locule
of cell division has already occurred in
the developing fruit. The next phase of fruit
development
involves an increase in the size of
Vesicles
the vesicles
(individualas juice accumulates.
Locule

Locule

Vesicles
(individual
juice sacs)

juice sacs)

When applied at this timing, Corasil stimulates
cell expansion whichCentral
enhances
axis juice
accumulation so that the fruit grows larger and
at a faster rate.

Locule

Central axis

Fruit size distribution
(Oranges) diameter mm
40
Percentage fruits

35
30

Optimum Fruit Category

Untreated Control
Corasil 200 mL

25
20
15
10
5
0
64

68

72

76

Fruit size diameter (mm)
Figure 1: Fruit size distribution (Oranges) diameter mm
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84

88

Application
Application timing and size response in imperial mandarins at Mundubberra,
QLD 2003/04
Application

Average fruit size at harvest (mm)

Percentage of
fruit >65 mm
at harvest
(UTC = 0%)

Date

Average
fruit size
(mm)

Corasil rate
100 L water

UTC

Treated

Difference

%

03-11-2003

8

100 mL

54

56

2

6

03-11-2003

8

200 mL

54

63

9

32

18-11-2003

17

100 mL

54

57

3

7

18-11-2003

17

200 mL

54

58
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When to apply

Rate

Corasil should be applied when the average
fruit size equates to physiological fruit drop. The
average size that indicates physiological fruit
drop varies according to the species of citrus:

The lower rate should only be applied to
mandarins when fruit is at the earlier timing.

Mandarins: 8 mm to 20 mm
Oranges: 12 mm to 30 mm
Field trials have demonstrated that the earlier
timing will ensure the best results for improving
fruit size. There is only a small window of
opportunity for Corasil application, typically 7
to 14 days.

To ensure that growers apply Corasil at the right
stage a Corasil Fruit Sizer card is available.
Crop

Rate per 100 L of
Water

Mandarins

100 mL - 200 mL

Oranges

200 mL

The table above highlights the impact on fruit
size showing two different application timings.

Varieties

As a general rule, it is better to be early than late
when applying Corasil.

During the course of the Nufarm Research and
Development program, Corasil was extensively
tested on the following varieties:

•

As a general rule it is better to
be early than late when
applying Corasil

•

Applications that are too late
will not improve fruit size

Mandarin Variety

Orange Variety

Fina Clementine

Washington Navel

Nules Clementine

Leng Navel

Imperial

Valencia

Murcott

-
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Application Guidelines
Mixing

Adjuvants

Add the required amount of Corasil to the spray
tank and agitate thoroughly. Corasil can be
used with hard or soft water.

Corasil should be applied with an adjuvant such
as Spraymate® Activator® or Spraymate LI 700®
to improve coverage. Spraymate LI 700 is best
suited when water pH is alkaline to reduce the
pH of the spray solution.

Application
Corasil should be applied in a spray volume of
2,500 L to 3,000 L/ha for citrus trees of 4 metre
height. The spray volume should be adjusted
to suit larger or smaller trees and must make
contact with young fruit.
If a different volume is selected for trees 4 metres
in height, the rate of Corasil must be adjusted
by the same proportion as the change in spray
volume.
To maximise coverage and minimise off-target
drift, the droplet size should be medium to
coarse. Minimising spray drift within an orchard
is important as Corasil drift may damage
susceptible crops such as grapevines.

Rate per 100 L of water

Spraymate Activator

50 mL to 125 mL

Spraymate LI 700

100 mL

Activator
A low foaming non-ionic surfactant that
improves coverage of the spray solution
across plant surfaces including foliage and
fruit. Activator can be used widely in many
agricultural spray situations where a non-ionic
surfactant is recommended.

Collide 700

Spray volume example
If the spray volume was increased from
3000 L/ha to 6,000 L/ha in an orchard with
trees 4 metres tall, the rate of Corasil would
be halved.
Spray volumes below 2,500 L/ha to 3,000
L/ha would require a rate per 100 litre
increase to maintain the same amount of
Corasil per hectare.
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Adjuvant

Spray
volume
L/ha

Corasil rate
mL/100 L

Corasil
volume
required/ha

3,000 L

200 mL

6L

1,500 L

400 mL

6L

6,000 L

100 mL

6L

An acidifying surfactant/penetrant. When used
as an acidifier, Collide 700 reduces the pH of
alkaline water.
As a surfactant, Collide 700 aids in spreading of
the spray solution and assists penetration of the
active ingredient into the plant.

Compatibility
Corasil should not be mixed with any other crop
protection product or any foliar fertilizer.

Equipment maintenance and
preparation
Spray equipment used to apply Corasil should
be thoroughly washed out after use and again
before spraying alternative crops that may be
sensitive to Corasil.
Spraymate Tank and Equipment Cleaner, or a 1%
solution of ammonia, followed by several
clear water rinses is recommended for spray
tank decontamination. Spraymate Tank and
Equipment Cleaner is an effective
and easy to use product for cleaning and
decontaminating spray equipment.

Re-entry period

Withholding period

Do not allow re-entry into the treated area until
after the Corasil spray has dried.

Corasil has a nil withholding period if used
according to the label directions.

If entry to the treated orchard is required prior
to this, persons should wear cotton overalls
buttoned to the neck and wrist (or equivalent
clothing), and chemical resistant gloves.

Determining Application Timing
a)	Pick ten fruit at random from 10 trees in the orchard (5 fruit from each side). Pick
the first fruit observed, not the biggest! Avoid picking small yellow fruit that will
probably drop.
b)	Measure the fruit diameter with a calliper or fruit sizer and calculate the average
fruit diameter.
c) Repeat in 2 or 3 places in the orchard.
d)	Compare the average fruit diameter to optimal timing as specified on the Corasil
product label.
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Effect of Corasil on fruit size in two trials
in Griffith region 2018-19 season.
Field trials conducted in the Griffith region in 2018-19, showed that Corasil consistently
increased fruit size and improved packout, leading to more fruit in the desirable size range.
Corasil decreased the number of small and unmarketable fruit and increased the number of
larger and more saleable fruit. Although not shown in these trial results, grower feedback was
that Corasil treatment halved the amount of waste where applied at the correct timing.

Effect of Corasil treatment on
Orange count (Trial 1)
50%
40%
30%
20%

Cell range 32% increase

10%
0%

Count 36 - 72

-10%

17% reduction

-20%

Count 80- 125+

-30%
Figure 2: Effect of Corasil treatment on Orange count (Trial 1)

80%
60%
40%

Count

% Untreated

% Treated Corasil
200 mL/100 L

% Difference

125+

13.43

7.95

-5.48

125

27.65

16.02

-11.63

113

17.6

21.05

3.45

100

4.25

6.85

2.6

88

13.46

8.5

-4.96

80

14.06

22.55

8.49

72

4.01

7.16

3.15

64

4.6

8.68

4.08

0.96

0.13

0.28

0.17

56
20%
8

48

0.83
55% increase
0.11

0%
Count 36 - 56

25% reduction

30%
20%

Cell range 32% increase

10%
0%

Count 36 - 72

-10%

17% reduction

-20%

Count 80- 125+

-30%

Effect of Corasil treatment on
Orange count (Trial 2)
80%
60%
40%
55% increase

20%
0%

Count 36 - 56

25% reduction

-20%

Count 72 - 113

-40%
Figure 3: Effect of Corasil treatment on Orange count (Trial 2)

Count

% Untreated

% Treated Corasil
200 mL/100 L

% Difference

113+

6.06

5.43

-0.63

113

7.21

3.55

-3.66

100

3.21

1.51

-1.7

88

24.86

16.35

-8.51

72

26.94

24.04

-2.9

56

23.9

32.59

8.69

48

2.13

4.51

2.38

40

4.7

9.24

4.54

36

0.99

2.78

1.79
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Improving
grower returns
Fruit size

A growers experience

Fruit size is one of the most important criteria
in citrus production, as it is used in calculating
grower returns. Larger fruit attracts higher prices
and greater returns to growers. Fruit size is
dependent on the ability of the tree to support
it and provide it with the necessary nutrients
and energy. In each tree and orchard, there is
a balance between the total fruit load and the
average fruit size.

The Polglase family were trial co-operators
in the Nufarm Corasil Research and
Development Project.

Under normal growing conditions relative fruit
size only increases when the number of fruit is
reduced to a threshold level that is dependent
upon the variety and tree size. Regulating fruit
number to a set quantity per tree is usually
achieved by either chemical or manual thinning.
Corasil does not interfere with fruit retention and
enables the tree to produce the same number
of fruit, but of a greater average size.

Spray volume: 3,000 L/ha

In field trials, average increases in fruit size of
2 to 3 mm were recorded.
The table below provides an example of the
effects that can be achieved using Corasil.

The results showed a marked shift in fruit packed
out of the premium fruit counts.
Application details
Rate: 200 mL/100 L water
Fruit size (at application): 20 mm
Application date: 23-11-2006
Variety: W
 ashington Navels on Sweet Orange
or Trifoliata Rootstock
Tree age: 5 years
Trials conducted in the Swan Hill district have
shown that Corasil will improve fruit size under
good orchard management. Results with young
trees have also been satisfactory.

Effect of Corasil on citrus
fruit diameter

Variety

Untreated control
fruit size (mm)

Corasil 200 mL/100 L
fruit size (mm)

Size difference
(mm)

Lengs

80.1

82.6

2.5

Washington

78.2

81.4

3.2

Tangelo

68.3

70.6

2.3

Washington

71.4

75.4

4.0

Lengs

66.9

70.5

3.6

Imperial Mandarins

59.5

60.4

0.9

Lengs

71.4

74.5

3.1

Lengs

68.3

68.6

0.2

Source: NSW Dept. of Agriculture trials 2002/03
(Sunraysia District)
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Trifoliata MFC results 2007:
% fruit packed by count – All markets
40

Optimum Range

% in each count

35

Untreated
Corasil treated

30
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40
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163 Factory

Packout Count
Figure 4: Trifoliata MFC results 2007: % fruit packed by count – All markets

Sweet Orange MFC results 2007:
% fruit packed by count – All markets

40
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% in each count

35

Untreated
Corasil treated
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Packout Count

Figure 5: Sweet Orange MFC results 2007: % fruit packed by count – All markets
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Corasil application vs. Hand thinning
Research was conducted to determine whether
Corasil could result in improved fruit size in
comparison to hand thinning. The following trial
conducted over the 2001/02 season highlights
the positive results that can be achieved by
application of Corasil to improve fruit size and
marketable yields.

Corasil trial at Gillainey orchards
(Paringa, SA.)

Count size

Corasil
treated
(% of cases)

Hand
thinned
(% of cases)

180

4.8

10.2

The Corasil was applied on December 17th 2001
when the oranges were an average diameter
of 22 to 25 mm. The unsprayed trees were hand
thinned in January. During the last week of June
2002, Dr. Krajewski (Fruit Doctors, S.A.) measured
fruit size on the tree. The average fruit diameter
in the Corasil treated area was 75.4 mm
while the hand thinned trees had an average
diameter of 72.1 mm.

162

1.5

5.2

150

3.0

4.7

138

6.9

21.5

125

6.8

24.2

Fruit from the two areas was separated at
picking and sorted separately in a commercial
packing shed.

113

24.3

4.1

100

18.2

9.9

The results of the pack-out are in the
table opposite.

88

14.8

9.7

80

9.5

5.6

72

3.9

2.1

64

2.5

0.8

56

3.8

2.0

A block of Leng Naval oranges was chosen
to compare an application of Corasil at 200
mL/100 L of water with the standard practice of
hand thinning.

The large proportion of the sprayed fruit (42.5%)
was in the 113 and 100 categories while 45.7% of
the hand thinned fruit was in the smaller 138 and
125 categories. Further benefits to the grower
can be with labour savings, costs and efficiency
gains in comparison to hand thinning. While
Corasil improves fruit size it is not registered for
fruit thinning.

12

Tony Fillipi, Grower Services Manager, Mildura
Fruit Company (MFC). Mildura, June 2007.

Return on investment
The real benefit of Corasil use becomes evident
at pack-out. Fruit grading results from field
trials in Australia, Spain and South Africa have
consistently shown that Corasil will produce
larger fruit in both mandarins and oranges.
Six Corasil trials were conducted by the Mildura
Fruit Company and NSW Department of

Agriculture during the 2002/03 season in the
Sunraysia district. The average increase in $/ha
return from an application of Corasil was $2,400
(based on US export prices May 2003). The table
below demonstrates the ROI in fruit size from
Corasil application in these trials.

MFC and NSW DPI Sunraysia district Corasil trials 2002/03
(washington and leng varieties)

Variety

District

Tree Fruit
age Size
(years) (mm)

UTC

Corasil

$ Return
Rate
improve200 Rate
Cost/
ment
Cost
ROI
mL/ L/ha
ha
(less
100 L
costs
Corasil)

30

23.5

$17,895

$21,051

0.2

6

$60

$360

$2,796

7.8

Colignan

10

24

$19,953

$21,997

0.2

6

$60

$360

$1,684

4.7

Washington Nangiloc

29

24.7

$8,191

$14,717

0.2

6

$60

$360

$6,166

17.1

Washington Colignan

Lengs

Lengs

Nangiloc

30

23

$3,469

$7,070

0.2

6

$60

$360

$3,241

9.0

Lengs

Monak

54

27.2

$8,745

$13,515

0.2

6

$60

$360

$4,410

12.3

Lengs

Monak

58

24

$5,416

$5,582

0.2

6

$60

$360

-$194

-0.5

Average

$10,611.50 $13,988.67

$3,017.17 8.4
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Commercial comparison of Corasil
treated vs untreated
100
90

% in each count

80
70
60
50
40
30

Untreated
Corasil treated

20
10
0
48

56

72

88

113
138
Packout Count

163

3 Kg Nets

Figure 6: Commercial comparison of Corasil - treated vs untreated.

Average $ return improvement
(less Corasil cost)
$5,000
$4,000
$3,000
$2,000
$1,000
0
Washington
Figure 7: Average $ return improvement (less Corasil cost).
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Lengs

Bulk

Cost benefit ratio

Grower example
In 2005/06 season Peter Lilford, Barham
NSW was a trial co-operator with Nufarm.
An area was treated with Corasil and
compared to an untreated block.
Thirteen bins were harvested from each
block, both yielding 260 cases of fruit.
(See figure 6 for results.)

Treated

Untreated

Total dollar
return

$1,838.00

$1,533.40

Average
return per
case

$7.07

$5.90

% of cases
< 88 count

33%

16%

While improved returns cannot be guaranteed,
growers can apply Corasil each year with the
confidence that in the majority of Australian and
overseas trials and commercial use there was a
significant economic benefit from Corasil when
applied at the correct timing.
The trials conducted in Mildura during the
2002/03 season have shown that after paying
for the cost of the treatment, Corasil improved
grower returns in 6 out of the 9 trials conducted.
The average improvement in grower returns
from Corasil was $2,400/ha.
The average cost benefit ratio from Corasil
was 1:6.66, which indicates that for every dollar
invested in Corasil a grower can receive an
increase in return of six dollars*.
* In all cases it has been assumed that 6 L
of Corasil was used with a treatment cost
of $360/ha.

Variety

Ratio

Washington

12:1

Lengs

6:1

Benefits
Growers and researchers in Australia involved in
Nufarm research and commercial development
programs since 2001 have noted other potential
benefits from Corasil applications in both
mandarins and oranges.

Stem strength

Early harvest

The main benefit from stronger stems is that the
fruit is more firmly attached to the tree and is less
likely to abscise and drop prematurely.

In some cases fruit treated with Corasil has been
picked earlier than the untreated controls. This
can have a potential benefit where growers
may be able to attract higher prices for early
season fruit production.

Rind, colour and size
Researchers globally have noted in trial reports
that rind colour may also be improved.
It is well documented from trials that fruit size
improvements are not as a result of rind thickness
increasing but rather as an improvement in cell
size and juice accumulation.

Trial co-operators have often commented on
the increased stem strength and thickness in
Corasil treated trees.

Crop safety and thinning
Corasil can be applied with a high degree of
crop safety. As a plant growth regulator it is
designed for use over the crop and will not
cause any leaf drop.
When applied correctly there are negligible
effects on fruit thinning. Crop load is maintained
and the fruit present flourishes from an
increase in auxin levels provided by the Corasil
application.
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Corasil improves stem
strength in Oranges
and mandarins
when compared to
untreated fruit.
Getting the most out of Corasil
Crop management

Trials and pack-out

Growers should ensure that the best
management practice is undertaken in their
orchard to achieve the best results from Corasil.

Growers using Corasil this season are advised
to conduct simple experiments on their own
property. The most valuable and simple test for
each grower to conduct is to compare treated
fruit to an untreated control.

Citrus trees suffering from stress will not respond
positively to a Corasil application. Stresses such
as a lack of soil moisture, nutrient deficiencies,
excessive weed competition, plant diseases,
severe pruning and pest damage can limit the
potential benefit of Corasil. Effective irrigation
and nutrient management will ensure the trees
grow to their optimum and capitalise on the
results from Corasil.

Pack-out results should be collected from these
tests so that growers can quantify the benefits of
Corasil for their own situation.

The overseas experience
France and Spain

South Africa

French and Spanish growers have used
Corasil commercially for a number of years.
Application of Corasil is common practice in
these countries for improving fruit size and
economic returns. Commercial trials have
focused mainly on the timing of application and
responses across different citrus varieties. These
trials have identified that the best results are
achieved when the bulk of the fruit is at natural
fruit drop.

Corasil has been used in South Africa since
the 1990’s with an extensive research and
development program. Corasil is used
commercially under a research permit and has
been widely adopted by leading South African
citrus growers.

French and Spanish growers have shown that
applications of Corasil can have significant
effects on fruit size.

South African growers have used Corasil to
enhance returns for export production.

A shift in the fruit size distribution towards
larger fruit has delivered growers the most
profitable returns.

The South African experience has seen
improvements in fruit size of oranges across
most varieties.

Experience has shown greater returns have
been obtained from Corasil when the orchard
is in a well managed condition. Younger trees
respond particularly well to Corasil.
Older trees also responded well and the use
of Corasil has extended the length of their
commercial life.
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Recording your results
Grower Record

Block name
Variety
Date of
application
Spray volume
(L/ha)
Rate (mL/100L)
Corasil volume
(L/ha)
Details of
adjuvants

Harvest Results

Corasil treated

Untreated

Average
diameter
a. Dollar
return per/Ha
b. Less cost of
Corasil
c. Net proﬁt
per/Ha (a-b)

d.

Additional
proﬁt return
per/Ha (d-e)

f.

Return on
investment
(f/e x 100)

e.

%

The table above can be used by growers to record their results. It is recommended that growers
applying Corasil this season conduct their own simple trials by comparing treated versus untreated
fruit. A comparison of packout results will help growers quantify the benefits of Corasil dependent on
their own situation. A more detailed grower record is available from Nufarm.
Please contact your local Nufarm representative.
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Notes
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Notes
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Corasil delivers results at pack-out,
where it matters the most.
Summary
Corasil is a great tool for growers
Application of Corasil at the correct crop stage
will improve fruit size and grading at pack-out
thereby improving the potential returns from the
orchard.
For Australian citrus growers Corasil is a
reliable & effective product which provides
the opportunity for trees to produce their best
marketable yield.
Corasil does not replace good orchard
management practice, it will only enhance it.
Water, nutrients, weed control, disease and
pest management must be maintained and are
critical to success.
In conclusion, for optimum results with Corasil,
growers should ensure the following:

Timing is everything.
•

Plan ahead and have product available on-farm

•

Apply early

•

Apply a single application at the correct crop stage

•

Apply the correct dose

•

Late applications do not work

The information and recommendations set out in this brochure are no substitute for professional or expert advice and are based on tests and
data believed to be reliable at the time of publication. Results may vary, as the use and application of the products is beyond our control and
may be subject to climatic, geographical or biological variables, and/or developed resistance. To the maximum extent permitted by law,
Nufarm Australia Limited disclaims all warranties of any kind, whether express or implied, including but not limited to any warranty that the
information is up-to-date, complete, true, legally compliant, accurate, non-misleading or suitable.
© 2020 Nufarm Australia Ltd. All trade marks (®, TM) are owned by Nufarm or used under license, or are owned by third parties and used only to
describe compatibility with those related products.

Please refer to respective product labels for registered uses in specific crops.

For more information on Corasil TM,
contact your local Nufarm Territory Manager.

nufarm.com.au
20

