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Abstract

Macro and micro elements are an integral part to proper plant nutrition. Every plant needs these elements in
order to function correctly and reproduce. Macro elements include Nitrogen (N), PhosphorustéRxifta (K),
Sulphur(S), Calcium (Ca), and Magnesium (Mg). Micro elements include Iron (Fe), Manganese (Mn), Copper (Cu
Zinc (Zn), Boron (B), Chloride (Cl) and Molybdenum (Mo). Although these elements are categorized into macro
and micro, all these eleemts are essential, just in different concentrations. Maintaining macro and micro
nutrients also have a direct influence on achieving the best yields, especially in almond crops. With the macro and
micro nutrients combined, the plant status is improveddhgh increased photosynthesis, sugar translocation,
biotic and abiotic stress resistance, increased flower to fruit development ratios and regplatesses within

the plants such as the opening and closingswimata (Kumar, Kumar and Mohapatra, 202This trial was
conducted to analyshow a singlexpplicationof a multi elemendl fertiliserknown as Complete Blend 10® effects

the nutrient status and yield ialmonds. It was found thatrees treated with Complete Blend 10® had denser
canopies, higher whole nut weight, huleight, kernel weight and otturns compared to the control. It was also
measured that on average, Complete Blen®i@ated trees contained more nuts per tree compared to the
control. Due to Complete Blend 10® containing multiple macro and micro eleneatsand soil nutrition was

also improved.

KeywordsAlmond production, macro nutrients, micro nutrients, plant nutrition, yields, photosynthesis, sugar
translocation, stress resistance, flower to fruit ratio, process regulations

provide an effective blanket of both macro and micro
nutrients including: Nitrogen (N), Phosphorus (P),
In almond production, supplying a blanket fertilisePotassium (K), Sulfur (S), Magnesium (Mg), Zinc (Zn),
of a combination of macro and micro elements i€opper (Cu), Iron (Fe), Boron (B) and Molybdenum
essential, especially aiostharvest, spring root flush (Mo). All these nutrients play key roles in achieving
and shortly after fruit set to provide the trees withoptimal yields and growth in agricultural production.
enough nutrients to promote good root growth,Along withthe core nutrients, Complete Blend 10® also
increased flower development, optimal fruit fill andcontains Biologically Active Organic Molecules (BAOM)
kernel development as well as promoting thé&t a concentration of 1%. BAOM is a key patented
vegetative growth of the atond trees. Dual Chelatechelation technology designed to enhance the
Fertilize Pty LTD has developed a liquid, fertigateianslocation and availability of nutrients within the
macro and micro nutrient fertilizer called Completeplant sysem.
Blend 10®. Complete Blend 10® is carefully designed to

1. Introduction
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In this study, the effect ofertigated Complete Blend area which separated the control trees from receiving

10® will be assessed in increasing almond yields amdapplication of Complete Blend 10®.
almond parameters such as hull weight and kernel

weight. These parameters will be compared to contrdiable 1 shows the application rates and dates for the
almond trees. Leaf nutrient analyses lvélso be done Complete Bled 10® trial. CommeBlend 10® was
to assess tree growth along with comparative photos 8Pplied to the treatment rows once during the start
treated and control rows and nut developmerihis active growing season, shortly after fruit set. For the
trial will also analyse the differences in the total amouriest of the growing season, the orchards regular
of nuts between Complete Blend 10® trees and tliertiliser program was applied.

control trees with outturn calculations determined o o
Tablel: Application rates and application dates of Complete

from samples collected from each tree. Blend 10®
2. Objectives Treatment Rate (L/ha) | Application Date
N o o Control 0 L/ha N/A
The specific objectives of this trial were to:
complete | 54 Lha 31/08/2020
9 Assess the effectiveness of Complete Blend 10® inBlend 10®
improving almond yield parameters via evaluatioh
of whole nut andkernel weight.
) ) <+ |Control Tree 1 Tree 2 Tree 3 Tree 4 Tree 5 Tree 6 Tree 7
ﬂ Analyse the phyS|Ca| grOWth and Crop V|gor Of tl‘ ~ § Treatment Treel  Tree2 Tree 3 Treed  Tree5 Tree6  Tree7
2 |cControl Tree 1 Tree 2 Tree 3 Treed Tree5 Tree 6 Tree 7
trees and nuts through |mages 8 D frreatment Tree1  Tree2 Tree3 Treed  Tree5  Treef  Tree?
Control Tree 1 Tree 2 Tree 3 Tree d Tree 5 Tree 6 Tree 7
ﬂ Compare Ieaf nut”ent analyses tO ShOW d|ffere NC| ‘q_: g Treatment Treel  Tree2 Tree 3 Tree4 Tree5 Tree6 Tree7
i i i O |control Treel Tree2 Tree3 Tree4 Tree5 Tree6 Tree7
n Ieaf nltrogen concentrations and Other macr @ |treatment Tree1  Tree2 Tree 3 Treed  Tree5 Tree6  Tree7
a.nd mICI’O nutrlentS ~ |Control Tree 1 Tree 2 Tree 3 Tree 4 Tree5 Tree 6 Tree 7
. . = |Treatment Tree 1 Tree 2 Tree 3 Tree d Tree 5 Tree 6 Tree 7
1 Determine outturn differences betweeralmond S |control Treel Treez  Tree3  Treed Trees Trees Tree7
. @ |jreatment Tree1  Tree2 Tree 3 Tree4 Tree5 Treef Tree7
tl’ees treated Wlth Complete blend 10 and COﬂtrC A Control Tree 1 Tree 2 Tree 3 Tree d Tree 5 Tree 6 Tree 7
(18] Treatment Treel Tree2 Tree3 Tree4 Tree5 Treef Tree7
almond trees. V] L |conrol Treei Tree2  Tree3  Treed Trees5 Treet Tree7
. <[ | ¥ [Treatment Treel Tree2 Tree3 Tree4 Tree5 Tree6 Tree7
ﬂ Measure the quantlty Of nUtS per tree betWGEI £ |control Tree 1 Tree 2 Tree 3 Tree 4 Tree 5 Tree 6 Tree 7
2 |treatment Tree 1 Tree 2 Tree 3 Tree d Tree 5 Tree 6 Tree7
Complete Blend 10® and control trees. Control Treel Tree2  Tree3  Treed Tree5 Tree6 Tree7
Treatment Treel  Tree2 Tree3 Tree4  Tree5 Treef Tree7
3. Materials and Methods Figure 1 Trial design layout in 2 separate areas of the almond
orchard. eacharea had 2 separate blocks where data was gather
Site selection and Trial Design In total there were 4 replicats of this trial spread over 4 blocks in

different areas.
This trial was conducted in admond orchard within
the Sunraysia region of Victoria. Two areas of tHeObservations
orchard were chosen for analysis with each area of the . _ _
orchard having 2 sperate repliesin 2 neighbouring Soil Nutrient Analysis
blocks. The trial layout is shown in figule A  Soil samples (30cm deep) were taken in-Jiéghuary
commercial application ofComplete Blend 10® ag 2021 just prior to the beginning of almond harvesting as
applied through fertigationin accordance tothe réduested by the orchards technical agronomist
2 NDKI NRQ& FSNIAIFGA2y LRBWMNG§oveg soiksppfing tgcﬁr?iq%eéf%?”_s%@'%j N.
were then sent to the Australian Precisiong A

rows each had 7 treesachwhich were analysed andL borat APAL) f tull soil nutrient orofi Vs
used to gather data such as leaves and nuts. Cont qror oy ( ) for afull soil nutrient profile analysis.

. S . ee figure2 for images of soil sample collection. The
trees were isolated using dfation taps which were . .
, o results were then analysed using GraphPad Prism
fixed on the drip linesto create a temporary control
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software to determine any significant differendessoil
nutrient concentrationbetween he treatments.

ot
it

Whole Nut weight, hull weight and hull nuts from
nuts collected before harvest

Before commercial harvest, 10 nuts per tree (100
nuts per row) were collected from the trial blocks to get
whole nut weighs, hull weighs and kernel weights.
This was done to compare the oetutrns calculated from
nuts collected on the tree and also tsucollected at
harvest from the ground. This data was also collected to
compare weight between each component of the nut.

Nut collection at harvest for field weight (kg of
Figure2: Image of soil sampling foEomplete Blend 10®ial. nuts/tree)
Soil samples were taken 30cm deep and sent to APAL for

) Once the trees had been shaken and the nuts were
analysis.

on the ground, A the nuts from 16 trees (8 trees from
the controland 8trees from the Complete Blend 10®
treatment) were raked into rows, sifted using a slatted
Leaf samples were taken in midnuary 2021 just shovel and then weighed. This provided data on the
prior to the beginning of almond harvesting aguantity (kg)of nuts per tree. Trees which have similar
requested by the orchards technical agronomistanopy densities were chosen to weight nuts from.
following correct leaf sampling techniques. 10 leavegigure5 shows the methods used to gather the field
from each tregper row were collected and the samplesyeight data. A small sample of approximately 500
were then expressed posted to APAL for a full legfams of nuts were also collected from each tree to
nutrient analysis. See figur8 for images of leaf make final ouiturn calculations.
collection. The results were then analysed usina
GraphPad Prism software to determine any significaé =
differencesin leaf nutrient concentrations betweeine :

Leaf Nutrient Analysis

treatments.

Figure4: Images of nuts collected from shaken trees. Nuts wet
sifted to remove leaves, sticks and dirt then weighed to provid
kg of nuts/tree

i Out-turn calculations

Figure3: Images of leaf sampling. Leaves were taken from fi .
fruiting spurs at the 3rd leaf. Samples were sent to APAL for Outturns are calculated to determine the

analysis. percentage of kernel in a whole almond nut. The higher
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the percentage, the heavier the kernels are. @uins
are crucial to determine profits made on almond
orchards. In this trial, odturns were calculatedrém
almond nuts collected prior to harvest and also during
harvest. Outturns are calculated using the following
equation:

Out-Turn% = (Kernel Weight/Whole Nut Weight) x 100

Statistical analysis

Statistical analyses -fest and multiple ttests)
were done using GraphPad Prism 9. Significant
difference (P<0.15) between treatments was
determined by comparing the replicateaans. Error
bars were also used on graphs.

5. Results

Figure7: Controlalmond tree in the Complete Blend 10@
trial before harvest

Figure 5:A photo taken of acontrol row before harvest which is
adjacent to the Complete Blend 10® treated row.

Figure 6: A photo taken of almond trees treated witbomplete

Blend 10®. Figure 8: AlImond tree treated wittComplete Blend 10®

before harvest.



