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OBJECTIVE 
 
Results of studies carried out under growth room conditions indicated that Hibrix soil amendment can 
provide significant increases in the growth of wheat, soybean and canola. 
In the summer of 2013, a field trial was conducted using soybeans as the indicator crop to test the 
effectiveness of Hibrix soil amendment for increasing plant growth and productivity under field 
conditions using three types of application methods: 1) Hibrix applied to the soil only, 2) applied to 
foliage only and 3) applied to both soil and foliage 4) and an untreated control.  The objective was to 
assess if the various application routes influence the growth of the soybeans.  In 2013 the planting of the 
crop was delayed until mid-summer and the beans did not have sufficient time to reach maturity. As a 
result the study did not yield any significant differences between the 3 application methods or the 
control.  However, the soil application alone did produce slightly higher yields than the other treatments.  
In the summer of 2014, the field trial was repeated on the same plots with the same treatments as the 
2013 trial with one small change in that the foliar alone treatment was omitted and replaced with an 
additional soil only treatment.  The trial was repeated on the same plots to test the cumulative effects 
that the treatments may have on yield. 
 
 
METHODS 
 
May and June 2014 – The field was cultivated prior to planting. 
 
June 16 2014 – Planting:  The	
  trial	
  was	
  laid	
  out	
  in	
  a	
  randomized	
  block	
  design	
  with	
  4	
  replicates.	
  	
  Plots	
  
were	
  planted	
  in	
  7	
  rows	
  on	
  50	
  cm	
  row	
  spacing	
  to	
  a	
  length	
  of	
  10M	
  with	
  a	
  7	
  row	
  John	
  Deere	
  plot	
  planter.	
  	
  
Plots	
  measured	
  3.5m	
  x	
  8m.	
  The	
  treatments	
  were	
  applied	
  to	
  a	
  length	
  of	
  10M	
  and	
  alleys	
  were	
  rototilled	
  
out	
  to	
  give	
  a	
  final	
  plot	
  length	
  of	
  8m	
  (Table	
  1).	
  	
  
	
  
Table	
  1:	
  	
  Application	
  rates	
  for	
  each	
  treatment	
  in	
  the	
  soybean	
  field	
  trial.	
  
	
  

	
  
	
  
	
  
	
  
	
  
	
  
	
  

	
  
Prior	
  to	
  planting,	
  fertilizer	
  was	
  broadcast	
  to	
  provide	
  the	
  following	
  nutrient	
  levels:	
  

	
  
	
   Nitrogen	
  4.8kg/ha	
  
	
   Phosphorus	
  25kg/ha	
  
	
   Potassium	
  25	
  kg/ha	
  
	
  
July 3 2014:  Glyphosate	
  was	
  applied	
  for	
  weed	
  control	
  Touchdown	
  Total	
  –	
  1.8l/ha.	
  
 

TRT	
   Product	
  
1	
   Control	
  
2	
   Soil	
  Appl.	
  Hibrix	
  @	
  2.5l/ha	
  
3	
   Soil	
  Appl.	
  Hibrix	
  @	
  5.0l/ha	
  

4	
  
Soil	
  Appl.	
  Hibrix	
  @	
  2.5l/ha	
  
+	
  Foliar	
  Applied	
  Hibrix	
  @	
  2.5l/ha	
  2-­‐3	
  leaf	
  stage	
  



August 5, 2014 – Chlorophyll Readings and Sampling: Chlorophyll readings were measured using a 
Konica Minolta SPAD unit.  Two measurements were taken from 25 plants in each plot for a total of 50 
measurements per plot.  A total of 10 plants per plot were harvested and taken back to the lab for 
analysis.  Using a shovel, plants including their roots were dug up and placed in labeled plastic bags for 
transport.  The soil that was adhering to the roots was also collected and brought back to the lab.  At the 
lab the soil adhering to the roots was collected and the roots were rinsed with water.  All plants were 
then photographed and placed in a 60°C oven to dry.  Once dry, individual plant weights were recorded 
and petioles were collected for nutrient analysis. 
 
Soil and Tissue Analysis: Composite soil samples were made by combining the soil from each plant 
from each plot.  A total of 16 soil samples were sent for chemical and nutrient analysis. 
 
Composite tissue samples were made by combining 5 petioles from each plant from each plot. A total of 
16 tissue samples were sent for chemical and nutrient analysis. 
 
November 2014 – Final Harvest:  All plots were machine harvested. 
 
Results 
 
Soil Chemical and Nutrient Analysis 
 
The Hibrix treatments did not appear to have a significant impact on the soil chemical and nutrient 
analysis.  All of the plots were either low or very low in Phosphorus, Sodium, Sulfur, Boron, Soluble 
salts and Nitrate Nitrogen.  All of the plots were high or very high in Calcium, Manganese and Iron 
(Table 2).  The full soil reports for each plot can be found in Appendix 1. 
 
Table 2: Chemical analysis data for soil collected from each treatment plot.  The data listed in the table 
is the average of the 4 treatment replicates. 
 
Treatment P ppm K ppm Mg ppm Ca ppm Na ppm Mn ppm Fe ppm 
Control 21.25 90 146.25 1767.5 7.75 125 57.75 
Soil 2.5 l/ha 22.25 104.3 17.5 1957.5 13.25 13.5 60.25 
Soil 5 l/ha 25.25 96.5 166.25 1890 10 131.75 59.25 
Soil/Foliar 23.5 94.25 155 1855 8.25 95.5 59.5 
 
Tissue Chemical and Nutrient Analysis 
 
Similar to the results of the soil tests, the Hibrix treatments did not appear to have a significant impact 
on the chemical and nutrient analysis of the plant tissue.  All of the plants were deficient in Nitrogen, 
low in Phosphorus and either high or very high in Magnesium, Calcium, Manganese and Iron (Table 3).  
It is important to note that the very high levels of Iron present could be due to soil or dust that got mixed 
in with the sample and may not reflect the true amount present in the tissue.  The full tissue reports for 
each plot can be found in Appendix 2. 
 
 



Table 3: Chemical and nutrient analysis data for plant tissue collected from each treatment plot.  The 
data listed in the table is the average of the 4 treatment replicates. 
 
Treatment N % S % P % K % Mg % Ca % Mn 

ppm 
Fe ppm 

Control 2.1 0.25 0.22 3.8 0.94 3.1 116.8 668.5 
Soil 2.5 l/ha 2.2 0.26 0.25 3.9 0.94 2.8 122.3 684.8 
Soil 5 l/ha 2.2 0.27 0.26 4.2 0.94 2.9 120.5 758.8 
Soil/Foliar 2.2 0.25 0.24 3.7 0.89 2.8 119.3 790 
Normal 
Range 

5.1-6.2 0.2-0.5 0.3-0.5 2-2.6 0.4-0.6 0.8-2.0 20-100 50-300 

 
August 5 Field visit 
 
During the August field visit there were no observable differences between any of the treatment plots.  
The growth in each plot was uniform with no distinctive differences in height or appearance. A total of 
10 plants were randomly selected from each plot and brought back to the lab for analysis.  Similar to the 
field, there were no observable differences between the plants from each treatment plot (Figure 1). 
 
Figure 1: Individual plants harvested from each treatment plot on August 5 2014. 
 

 



Statistical Analysis 
 
Data for the various parameters measured were analyzed using the SAS program and the General Linear 
Model (GLM) Procedure. This procedure gives the results of three different statistical tests including T-
Tests, Duncan’s Multiple Range Test and Tukey’s Studentized Range.  The results from the Duncan’s 
Multiple Range Test are provided below as they are the ones most commonly used for experiments such 
as this. 
 
Dry Weight 
 
The control plots had the highest average dry weight of all the treatments followed by the soil applied 
treatment at 2.5 l/ha and the soil applied treatment at 5 l/ha had the lowest average dry weight (Figure 
2).  However, none of the differences were significant. 
 
                             Duncan's Multiple Range Test for Dry weight 
                               Alpha                            0.05 
                               Error Degrees of Freedom         151 
                               Error Mean Square           3.585572 
                               Harmonic Mean of Cell Sizes 39.74522 
                          Means with the same letter are not significantly different. 
 
           Duncan Grouping Mean N Treatment 
 
                        A          7.42     39     Control 
                        A          7.26     40    Soil Applied 2.5 l/Ha 
                        A          7.17     40    Soil and Foliar Applied 
                        A          7.06     40    Soil Applied 5 l/Ha 
 
Figure 2:  Average dry weight of individual plants harvested from each treatment plot. There were10 
plants per plot harvested for a total of 40 plants per treatment. 
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Chlorophyll 
 
The soil applied treatment at 2.5 l/ha had the highest average chlorophyll reading followed by the 
control and the soil applied at 5 l/ha had the lowest average chlorophyll readings (Figure 3).  However, 
similar to the dry weights, the differences were not significant. 
 
                           Duncan's Multiple Range Test for Chlorophyll 
                                Alpha                        0.05 
                                Error Degrees of Freedom      392 
                                Error Mean Square        94.54688 
                   Means with the same letter are not significantly different. 
 
           Duncan Grouping Mean   N     Treatment 
 
                        A          41.6    100    Soil Applied 2.5 l/Ha 
                        A          41.5    100    Control 
                        A          40.6    100    Soil and Foliar Applied 
                        A          40.4    100    Soil Applied 5 l/Ha 
 
Figure 3: Chlorophyll readings were generated by taking 2 measurements per plant from 25 plants in 
each plot for a total of 100 plants per treatment.  
 

 
 

 
Total Yield 
 
The soil applied treatment at 2.5 l/ha and the soil/foliar applied treatment had the highest yields of the 4 
treatments (Figure 4). All Hibrix treatments had significantly higher yields than the control plot (Figure 
4).  However, the yields from the three Hibrix treatments were not significantly different from each 
other. 
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Duncan's Multiple Range Test for Yield 
                                Alpha                        0.05 
                                Error Degrees of Freedom       12 
                                Error Mean Square         1.65642 
                   Means with the same letter are not significantly different. 
 
          Duncan Grouping          Mean     N    Treatment 
 
                        A         58.34      4    Soil Applied 2.5 l/Ha 
                        A         58.20      4    Soil and Foliar Applied 
                        A         56.95      4    Soil Applied 5 l/Ha 
                        B         52.26      4    Control 
 
Figure 4: Average yields harvested from each treatment plot in bushels/acre.  All of the plants in each 
plot were harvested and a total yield per plot was generated for a total of 4 yields per treatment. 
 

 
 

Conclusions 
 Hibrix applications did not affect soil and tissue chemical compositions compared to control 

plants. 
 No statistically significant differences were observed for chlorophyll or dry weight at mid-

season sampling. 
 All Hibrix treatment had significantly higher yields than the control plot but no significant 

differences were observed among the three treatments. 
 The Soil applied Hibrix at 2.5l/ha had the highest yield, average chlorophyll reading and 

average dry weight out of the 3 Hibrix treatments used in this study.   
 Although not significant, the soil applied Hibrix at 5 l/ha had the lowest yield, average 

chlorophyll readings and average dry weights of the three treatments.  This could indicate 
that an application rate of 5 l/ha is not an ideal rate for soybeans. 
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 The final yield results showed the same trend as the one observed in the 2013 trial with the 
soil alone treatment providing the highest yields followed by the soil/foliar treatment. 

 The results of the 2014 trial support the concept that consecutive Hibrix treatments result in a 
cumulative beneficial effect on yield increases when compare to the control plots.  On a per 
hectare basis this would be a significant benefit to the grower’s income. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

Appendix 1 
Soil Nutrient and Chemical Reports for Each Treatment Plot 

 
 

101 – Soil 2.5 l/ha, 102-Control, 103-Soil 5 l/ha, 104-Soil/Foliar 

 
 

201-Soil/Foliar, 202-Soil 5 l/ha, 203-Soil 2.5 l/ha, 204-Control 

 
 

301-Control, 302-Soil 2.5 l/ha, 303-Soil 5 l/ha, 304-Soil/Foliar 

 
 
 



 
 
 

401-Soil 2.5 l/ha, 402-Soil 5 l/ha, 403-Soil/Foliar, 404-Control 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 

Appendix 2 
Tissue Nutrient and Chemical Reports for Each Treatment Plot 
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Soil Applied Treatment Plots (5 l/ha) 
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Soil and Foliar Treatment Plots 
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