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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), Phosphorus (P), Potassium (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 elements 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 improved through increased photosynthesis, sugar translocation, 

biotic and abiotic stress resistance, increased flower to fruit development ratios and regulates processes within 

the plants such as the opening and closing of stomata (Kumar, Kumar and Mohapatra, 2021). This trial was 

conducted to analyse how a single application of a multi elemental fertiliser known as Complete Blend 10® effects 

the nutrient status and yield in almonds. It was found that trees treated with Complete Blend 10® had denser 

canopies, higher whole nut weight, hull weight, kernel weight and out-turns compared to the control. It was also 

measured that on average, Complete Blend 10® treated trees contained more nuts per tree compared to the 

control. Due to Complete Blend 10® containing multiple macro and micro elements, leaf and soil nutrition was 

also improved.   

Keywords: Almond production, macro nutrients, micro nutrients, plant nutrition, yields, photosynthesis, sugar 

translocation, stress resistance, flower to fruit ratio, process regulations. 

 

1. Introduction 

In almond production, supplying a blanket fertiliser 

of a combination of macro and micro elements is 

essential, especially at post-harvest, spring root flush 

and shortly after fruit set to provide the trees with 

enough nutrients to promote good root growth, 

increased flower development, optimal fruit fill and 

kernel development as well as promoting the 

vegetative growth of the almond trees. Dual Chelate 

Fertilizer Pty LTD has developed a liquid, fertigated 

macro and micro nutrient fertilizer called Complete 

Blend 10®. Complete Blend 10® is carefully designed to 

provide an effective blanket of both macro and micro 

nutrients including: Nitrogen (N), Phosphorus (P), 

Potassium (K), Sulfur (S), Magnesium (Mg), Zinc (Zn), 

Copper (Cu), Iron (Fe), Boron (B) and Molybdenum 

(Mo). All these nutrients play key roles in achieving 

optimal yields and growth in agricultural production. 

Along with the core nutrients, Complete Blend 10® also 

contains Biologically Active Organic Molecules (BAOM) 

at a concentration of 1%. BAOM is a key patented 

chelation technology designed to enhance the 

translocation and availability of nutrients within the 

plant system. 
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In this study, the effect of fertigated Complete Blend 

10® will be assessed in increasing almond yields and 

almond parameters such as hull weight and kernel 

weight. These parameters will be compared to control 

almond trees. Leaf nutrient analyses will also be done 

to assess tree growth along with comparative photos of 

treated and control rows and nut development. This 

trial will also analyse the differences in the total amount 

of nuts between Complete Blend 10® trees and the 

control trees with out-turn calculations determined 

from samples collected from each tree.  

 

2. Objectives  

 

The specific objectives of this trial were to:  

 

¶ Assess the effectiveness of Complete Blend 10® in 

improving almond yield parameters via evaluation 

of whole nut and kernel weight. 

¶ Analyse the physical growth and crop vigor of the 

trees and nuts through images.  

¶ Compare leaf nutrient analyses to show differences 

in leaf nitrogen concentrations and other macro 

and micro nutrients.  

¶ Determine out-turn differences between almond 

trees treated with complete blend 10 and control 

almond trees.  

¶ Measure the quantity of nuts per tree between 

Complete Blend 10® and control trees.  

3. Materials and Methods 

Site selection and Trial Design  

This trial was conducted in an Almond orchard within 

the Sunraysia region of Victoria. Two areas of the 

orchard were chosen for analysis with each area of the 

orchard having 2 sperate replicates in 2 neighbouring 

blocks. The trial layout is shown in figure 1. A 

commercial application of Complete Blend 10® was 

applied through fertigation in accordance to the 

ƻǊŎƘŀǊŘΩǎ ŦŜǊǘƛƎŀǘƛƻƴ ǇǊƻƎǊŀƳΦ ¢ǊŜŀǘŜŘ ŀƴŘ ŎƻƴǘǊƻƭ 

rows each had 7 trees each which were analysed and 

used to gather data such as leaves and nuts. Control 

trees were isolated using isolation taps which were 

fixed on the drip lines to create a temporary control 

area which separated the control trees from receiving 

an application of Complete Blend 10®. 

Table 1 shows the application rates and dates for the 

Complete Bled 10® trial. Complete Blend 10® was 

applied to the treatment rows once during the start 

active growing season, shortly after fruit set. For the 

rest of the growing season, the orchards regular 

fertiliser program was applied.  

Table 1: Application rates and application dates of Complete 
Blend 10® 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.Observations 

Soil Nutrient Analysis  

Soil samples (30cm deep) were taken in mid-January 

2021 just prior to the beginning of almond harvesting as 

requested by the orchards technical agronomist 

following correct soil sampling techniques. Soil samples 

were then sent to the Australian Precision Ag 

Laboratory (APAL) for a full soil nutrient profile analysis. 

See figure 2 for images of soil sample collection. The 

results were then analysed using GraphPad Prism 

Treatment Rate (L/ha) Application Date 

Control 0 L/ha N/A 

Complete 

Blend 10® 
30 L/ha 31/08/2020 

Figure 1: Trial design layout in 2 separate areas of the almond 
orchard. each area had 2 separate blocks where data was gathered. 
In total there were 4 replicates of this trial spread over 4 blocks in 2 
different areas. 
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software to determine any significant differences in soil 

nutrient concentration between the treatments.    

 

 

 

 

 

 

 

 

 
 

 

 
 

 

 

Leaf Nutrient Analysis  

    Leaf samples were taken in mid-January 2021 just 

prior to the beginning of almond harvesting as 

requested by the orchards technical agronomist 

following correct leaf sampling techniques. 10 leaves 

from each tree per row were collected and the samples 

were then expressed posted to APAL for a full leaf 

nutrient analysis. See figure 3 for images of leaf 

collection. The results were then analysed using 

GraphPad Prism software to determine any significant 

differences in leaf nutrient concentrations between the 

treatments. 

 

  
 

 

 

 

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 weights, hull weights and kernel weights. 

This was done to compare the out-turns calculated from 

nuts collected on the tree and also nuts collected 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 

nuts/tree)  

    Once the trees had been shaken and the nuts were 

on the ground, all the nuts from 16 trees (8 trees from 

the control and 8 trees from the Complete Blend 10® 

treatment) were raked into rows, sifted using a slatted 

shovel and then weighed. This provided data on the 

quantity (kg) of nuts per tree. Trees which have similar 

canopy densities were chosen to weight nuts from. 

Figure 5 shows the methods used to gather the field 

weight data.  A small sample of approximately 500 

grams of nuts were also collected from each tree to 

make final out-turn calculations.  

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

Out-turn calculations  

    Out-turns are calculated to determine the 

percentage of kernel in a whole almond nut. The higher 

Figure 3: Images of leaf sampling. Leaves were taken from non-
fruiting spurs at the 3rd leaf. Samples were sent to APAL for 
analysis. 

Figure 2: Image of soil sampling for Complete Blend 10® trial. 
Soil samples were taken 30cm deep and sent to APAL for 
analysis. 

Figure 4: Images of nuts collected from shaken trees. Nuts were 
sifted to remove leaves, sticks and dirt then weighed to provide 
kg of nuts/tree 
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the percentage, the heavier the kernels are. Out-turns 

are crucial to determine profits made on almond 

orchards. In this trial, out-turns were calculated from 

almond nuts collected prior to harvest and also during 

harvest. Out-turns are calculated using the following 

equation:  

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

Statistical analysis 

    Statistical analyses (t-test and multiple t-tests) 

were done using GraphPad Prism 9. Significant 

difference (P<0.15) between treatments was 

determined by comparing the replicate means. Error 

bars were also used on graphs.     

 

5. Results 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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

Figure 6: A photo taken of almond trees treated with Complete 
Blend 10®.  

Figure 7: Control almond tree in the Complete Blend 10® 
trial before harvest. 

Figure 8: Almond tree treated with Complete Blend 10® 
before harvest. 


