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Good management putting it all together with nutrition

— Growth retardant Paclobutrazol & its
Interaction with nutrient management

— Mechanical pruning to reduce on
farm labour costs & increase fruit
quality

— Autumn pre-conditioning to increase
fruit quality

— Calcium & Nitrogen to increase fruit
size, quality & shelf life

— Conclusions
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Use of Growth Retardants (Paclobutrazol)

Little or no work on red soils of Australia had been carried out

— Determine the rates CAUTION

KEEP OUT OF REACH OF CHILDREN
READ SAFETY DIRECTIONS BEFORE OPENING OR USING

— Determine the best application method
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Interactions of growth retardants and nutrients

Paclobutrazol when applied in combination,
significantly increased fruit quality, yield and
fruit size.
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Effects on fruit quality
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Fig. 6 Effects of nitrogen and paclobutrazol on Brix

* Improved partitioning of

carbohydrates and nutrients
to fruit and not vegetative
growth.
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Paclobutrazol is an essential tool in management

* Red soll
— Split applications
 First application is applied after harvest to limit the excessive
vegetative growth
« advance and enhance floral bud differentiation
* increase the accumulation of photosynthetic reserves
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Paclobutrazol is an essential tool in management

« Second application before budbreak to limit excessive vegetative
growth
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Rates & application methods for red soils of Australia

* Red soils have little or no response to Paclobutrazol until absorption
sites are saturated

« Trailed Bark painting vs drenching

« Tested foliar sprays of Paclobutrazol, Sunny (Uniconzol) & Regalis
(Prohexadione-Ca)

Bark Painting
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Paclobutrazol is an essential tool in management

« Drench simplest application method with no residues

« Key for red soils:- have a moist soil and the water in immediately
after application of Paclobutrazol

Drenching - Tropic Beauty
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Conclusion - Paclobutrazol is an essential tool in management

* Research findings show Paclobutrazol will significantly improve farm gate
returns by 19% and reduce labour costs for pruning by 50%
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The effect of different Paclobutrazol rates on
TropicBeauty fruit diameter (mm), measured on
October 30, 2007.
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Mechanical Pruning Trials

« Two mechanical pruning times

— Autumn — (March — April — May)
 (control vegetative growth & increase light interception for flower bud
development)

— Spring & Summer — (September — October — November)

» (control growth & increase light interception for fruit development and
enhance fruit quality)
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Mechanical pruning significantly reduced labour pruning costs
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Effects of mechanical pruning on farm gate profits
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Pre-conditioning treatment — Potassium Nitrate (KNO3)

* Every 7-10 days, from mid- to late-April

« Spray 5% Potassium Nitrate solution onto leaves, applying a maximum of
three sprays

* One week after the last Potassium Nitrate spray, apply a 3-5% Zinc Sulfate
foliar-spray to defoliate the tree.
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Critical orchard maintenance practices for pre-conditioning

« Summer pruning and growth control (remove water shoots & unwanted
vigorous growth plus treat with growth retardant Paclobutrazol)

 Keep leaves healthy and on the tree until mid-late May
— maintain good leaf Nitrogen levels — apply Calcium Nitrate Ca(No,),

— Do not use pre-conditioning treatments on trees that have severe shot hole,
rust, water stress, mite damage and are starting to loose their leaves in
March

 Pre-condition using Potassium Nitrate (KNO3)
(mid- to late- April)
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Maintaining leaf health for pre-conditioning

Monitor leaf Nitrogen levels (leaf sampling) and apply Calcium Nitrate Ca(Nos),
through fertigation

Nitrogen 21 kg/ha 50 kg/ha
Phosphorous 10 kg/ha 10 kg/ha
Potassium 35 kg/ha 70 kg/ha
Calcium 16 kg/ha
Magnesium 6 kg/ha

© The State of Queensland, Department of Employment, Economic Development and Innovation, 2010

16



Dec-Jan: Summer
. . Prune to improve
Pre-conditioning flow light interception

C h al‘t Remove water shoots

1 month after harvest:
Growth retardant Remove vigorous growth

v

Remove laterals greater
than 1/3 the diameter
of parent branch/leader

A

Defoliation

Late May: 1x 3-5% Zinc Sulfate
spray one week after final —>-
pre-conditioning treatment
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Pre-conditioning treatment

Defoliation + pre-
conditioning
increases farm gate
returns by
approximately 30%

This is due to
condensed harvest
period and larger
fruit size
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Advantages of autumn pre-conditioning - Potassium Nitrate (KNO3)

* Increase carbohydrate reserves for the next years crop

* Increase floral bud size and the fruit size of next years crop

s i
P 2%,

« advance floral bud development

* reduce the chilling requirement

« advance flowering and fruit set

* help concentrate your flowering, thereby reducing the number of required
picks

« it may even improve your fruits shelf life and reduce soft tip disorder due to
better nutrient uptake and transpiration rates.
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Nutrients

« Nitrogen (N) , Phosphorus (P) and Potassium (K) are plant mobile
nutrients !
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Nitrogen & Paclobutrazol effects

Calcium is moved
passively in the
conducting tissue

Good nitrogen
levels aids in the
movement of
calcium and other
elements

This results in larger
& firmer fruit with

increased shelf life

Rootstock
Genetic diversity - some
rootstocks uptake calcium
better than others.
Clonal propagation of
these would be an
advantage

Pollination
Pollinated fruit
compete more
successfully for

calcium than non-
pollinated

Soil calcium
Excessive calcium may displace
magnesium uptake
Excessive potassium application
may displace calcium uptake.

Crop loading
Heavier crop loads
reduce calcium
available to individual
fruit -avoid
overcropping.

Environmental factors
Low soil and air temperature,
soil moisture deficits,
waterlogging may all reduce
calcium uptake.
Cloudy conditions during fruit
development will reduce
transpiration movement of
calcium to the fruit

Tree growth factors
Excessive tree and shoot
growth may compete with
fruit.

Control of growth using
dwarfing
rootstocks/interstocks would
be beneficial. Alternatively
growth should be controlled
through tipping, pruning,
restricting nitrogen or growth
retardants.
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Calcium & Nitrogen

« Calcium is another critical nutrient used for cell elongation (affecting
fruit size) and in cell walls (affecting fruit firmness)

* Function of growing points and root tips, and plays an important role
In the nitrogen metabolism

« Plays an important role in the fruit quality, fruit ripening, disease
resistance and post-harvest life
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Calcium Nitrate Ca(NO,),

Trial Results
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Calcium Nitrate Ca(NO,), Trial Results
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Calcium Nitrate Ca(NO,), Trial Results
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Calcium Nitrate ) |

« Can be used safely at 300g (granular) / bearing 3 yea
old tropical stone fruit tree

« Still cost effective, especially with split paclobutrazol
application rates of 2ml per tree after harvest and
before bud break (4ml per tree per year).

 Additional Calcium Nitrate applications have the
potential to improve tree health and increase pest
and/or disease resistance.
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Conclusions — Management Practices "&

« Paclobutrazol (split applications)
— 19% increase in farm gate returns & 50% reduction in pruning costs

* Mechanical pruning gives a 25% reduction in pruning costs

* Pre-conditioning gives a 30% increase in farm gate returns (due to larger
size fruit)

« Calcium Nitrate applications increase
— fruit size by about 20%
— Brix by about 7%
— 50% of fruit stored longer

© The State of Queensland, Department of Employment, Economic Development and Innovation, 2010 29



We wish to extend many thanks to

-

Know-how for Horticulture™

The staff and management of Rewards Group Limited for assisting us with
this research work

To Horticulture Australia Limited (HAL) and Rewards Group Limited for
providing the funding to conduct this research

Department of Employment, Economic Development and Innovation

Without your kind contributions this work would not be possible.

Queensland
Government

© The State of Queensland, Department of Employment, Economic Development and Innovation, 2010 30



