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Sugar beet response to biological soil amendments
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Introduction
There is growing interest in biologically based soil amendments, fertilizers, and microbial inoculants. The agricultural 
biologicals market was valued at $6.75 billion in 2017 and according to a recent report from Research and Markets will 
reach $14.65 billion by 2023(1). There are hundreds of products available on the market but much of the research is 
proprietary, making it difficult for producers to make informed decisions about product use. 

Objective
With this study we tested the efficacy of Insure Organic and Agscitech soil amendments on sugar beets in Wyoming. 
We tested three soil and one foliar product on sugar beets in the Big Horn Basin and in Southeast Wyoming:

• Soil Medic (SM): microorganisms that fix atmospheric nitrogen, decrease pathogen pressure, increase nutrient 
availability, stimulate root development, and boost plant and soil health. (soil)

• BioRelease™ (BR): organically complexed fermentation derivatives made specifically to extend nutrient 
availability in the soil; rich in organic matter (more than 37% organic components). (soil)

• AgroThrive™ LF (LF): organic bio-fertilizer with a guaranteed minimum analysis of 2.5-2.5-1.5 NPK that can 
be applied through an irrigation system. (soil)

• Foli-R-Plus™ Bulk-R 0-0-5 (BulkR): natural fermentation stimulants, protein and enzyme precursors, and 
microbial metabolites. (foliar)

Materials and Methods
Plots were established in the fall of 2017 at SAREC, PREC, and on Howard Farms in Worland, WY. Data was collected 
on sugar beet yield (tons/a) and sugar content (% and tons/a). Each trial location received the following treatments: 

• Control: plots were fertilized and otherwise managed to meet the “industry standard”. 

• Biological Products: plots were fertilized and otherwise managed identically to the control plots but with the 
addition of the three to four biological products. SM (1gal/a), BR (1 gal/a), and LF (10 gal/a) were applied once 
in the fall before the cropping season (F), once in the spring before planting sugar beets (S1), and once after 
sugar beet emergence at approximately the 5 leaf stage (S2). At SAREC an additional spring treatment was 
applied just before canopy closure (S3), and a foliar treatment of BulkR (1.25 gal/a) was applied four weeks 
prior to harvest (BulkR). SAREC also had a number of treatment combinations of the different application 
times and products (Table 1).
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Results and Discussion
None of the soil biologic treatments had a significant effect on sugar beet yield, sugar yield, or sugar content relative 
to the control treatment in 2018 (Tables 1, 2, and 3). Inclusion of the third spring application and the foliar BulkR 
application at SAREC also had no significant effect on sugar beet performance (Table 1). This study will be repeated 
in 2019 and the fields used for sugar beet production in 2018 will have corn produced in 2019 to assess cumulative 
effect of the products. Additionally, we will analyze soil active carbon to determine if the products have an effect on 
soil biological activity which can support overall soil health. 
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Table 1. 2018 SAREC average sugar beet percent sugar, total sugar yield, and total yield. There was no significant difference between 
any treatments in 2018. Product applied in fall 2017 and spring 2018 was LF at 10 gal/a, SM at 1 gal/a, and BR at 1 gal/a. Product applied 
in the fall of 2018 was BulkR at 1.25 ga;/a.

Treatment % Sugar Sugar (ton/a) Yield (ton/a)

Control 15.5 4.5 28.9

F-S1-S2-S3-BulkR 15.7 4.2 26.5

F-S1-S2-.-BulkR 14.9 4.7 31.8

F-S1-.-.-BulkR 15.0 4.3 28.6

F-.-.-.-BulkR 15.6 4.5 29.4

F-S1-S2-S3-. 14.5 4.1 27.9

F-S1-S2-.-. 15.0 3.9 25.8

F-S1-.-.-. 15.8 4.2 26.3

F-.-.-.-. 15.1 4.6 30.7

.-S1-S2-.-BulkR 16.1 4.1 25.6

.-S1-S2-.-. 14.9 4.5 30.2

.-S1-.-.-. 15.1 4.4 28.9

Average 15.3 4.3 28.4

LSD 1.2 0.8 6.0

p-value 0.28 0.69 0.54

LSD = Least significant difference: the mean yields of any two varieties being compared must differ by at least the amount shown to be 
considered different at the 5% level of probability of significance.

Treatments: Control; F = Fall Application; S1 = Spring application pre-plant, S2 = Spring application at 4-5 leaf; . = no application

S3 = Spring application on 7/13/18; BR = Bulk R application 4 weeks prior to harvest
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Table 2. 2018 PREC average sugar beet percent sugar, total sugar yield, and total yield. There was no significant difference between 
any treatments. Product applied in fall 2017 and spring 2018 was LF at 10 gal/a, SM at 1 gal/a, and BR at 1 gal/a.

Treatment % Sugar Sugar (ton/a) Yield (ton/a)

Control 13.8 3.9 28.3

F-S1-S2-.-. 14.4 3.9 26.7

Average 14.1 3.9 27.5

LSD 1.3 0.7 3.9

p-value 0.31 0.95 0.40

LSD = Least significant difference: the mean yields of any two varieties being compared must differ by at least the amount shown to be 
considered different at the 5% level of probability of significance.

Treatments: Control; F = Fall Application; S1 = Spring application pre-plant, S2 = Spring application at 4-5 leaf; . = no application

Table 3. 2018 Howard Farm average sugar beet percent sugar, total sugar yield, and total yield. There was no significant difference 
between any treatments. Product applied in fall 2017 and spring 2018 was LF at 10 gal/a, SM at 1 gal/a, and BR at 1 gal/a.

Treatment % Sugar Sugar (ton/a) Yield (ton/a)

CONTROL 22.4 6.3 27.9

F-S1-S2-.-. 20.1 6.1 30.3

Average 21.3 6.2 29.1

LSD 6.4 2.3 5.0

p-value 0.41 0.83 0.29

LSD = Least significant difference: the mean yields of any two varieties being compared must differ by at least the amount shown to be 
considered different at the 5% level of probability of significance.

Treatments: Control; F = Fall Application; S1 = Spring application pre-plant, S2 = Spring application at 4-5 leaf; . = no application




