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Agnition Products Increase
Microbial Biomass and

Diversity

RACHEL RATHS, AGNITION
BALATON, MN

INTRODUCTION

e Crop productivity is vastly dependent on soil health.
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e Besides sunlight and air, plants can receive everything they need from the

soil environment.

. hin the last few decade e have been many tools and tests
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created that claim to measure soil health, however the soil health industry
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is still creating and bettermg techniques.

e The ph holipid fatt LFA lys dt timat
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microbial biomass, and can be considered a finger print of the microbial

community.

e These fatty acids are located in the cell membrane b| Ia er of |IVII’1€
205 »
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organisms but “after death and membrane bre tty acids
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egrade relatively fast, making It possible to exc uswey measure the living

portion. !

e Phospholipid fat acids are unique structures that can be used as
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signature blomarkers for specific functional groups of interest such as
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possible to not only measure total biomass but the proportion o peC|f|c

communities in the population as well. !

OAGNITION
© Agnition, All Rights Reserved p. 1/6



MATERIALS AND METHODS #sarix

» Plants were grown in the greenhouse under controlled ideal conditions.
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»  Four PLFA trials Were conducted, w h re
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treated pots.
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» All pots were handled and cared for exactly the same with the only
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exceptlon of the Agnition product application.

. SO|I samples were taken by placm%a 3.5-inch long probe over the plant
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inserting into the soil

» All samples were analyzed by Ward Laboratories, Inc. in Kearney, NE.
FrEtERZT(iI7EKearney, NEfJWard L aboratories’/A S 3EIT 4 ©
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Trial Trial Start w # of Replications
Agnition Product Tested
Number /Treatment
1 4/3/15 Generate® (In-Furrow) Corn 5
2 8/17/15 Commence® for Wheat Wheat 5
3 9/15/15 Commence® for Soybeans Soy 5
4 2/9/16 Commence® for Corn Corn 5
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Table 1. PLFA results from Ward Laboratories, Inc. from the average of Trials 1-4.
=1 AR AFIEEHREZER
HERAET9E  BERETI9E IRALER

Total Average Total Average % Change P value

)

PLFA Value Description
. Check Treated from Check (*ps0.1)
e.Bi
Total Biomass %g_ % %%ﬂ% 2519.22 2984.15 18.46 0.29
ﬁ“ = Nutrlent Cycling ng/g

e | EEEEEHEBYE | 2 | 1w | o | oo

iver: |

Total Bacteri

otal Bacteria |- Belease Noand.olbgrer | 130030 1644.28 18.26 031
__B_,ggaﬁ_s Nutrients (ng/g)

Aoy cetes T O K jﬁﬁl 303.30 363.51 19.85 027
ﬂg?ﬂﬁﬁ—é & Fix Nitrogen (ng

. Make s Root Nodules
Rhizobia BloErlnass E B ',_‘,? SER 22.55 67.95 201.29 0.01*
e

BEEAE ng 9)

lex
Total Fungi Biomass f%% ai%%lﬁﬁ 207.92 325.50 56.55 0.05*
BEEEYE ter

Penetrates Cortical Cells
and Provides Nutrients 74.37 111 .60 50.07 0.10*

g%jrélhlial Biomass ﬁﬁﬁgwgﬁ@@bua HrETME MK
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,%‘%QQFM% D??%%:jé)r Oy e 133.55 213.89 60.15% 0.03*
= |oa%sE = \ng/ me : ' o0 :
. Release Nutrients Tied up
Protozoa Biomass | FEjN4 ﬁ 1Y H| 14.69 2746 86.90% 0.04*
E] Y= in"Bacteria n%'/g
Higher Ratio = More

Fungi:Bacteria Es‘z‘.%'ﬁgtt = SsEiERg Hig 0.4 0.19 35.32% | 0004*

| EEMHE L) evéloped Soil |

Table 2. PLFA results from Ward Laboratories, Inc. from Trial 1 using Generate®
in-furrow on corn.
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Total Average Total Average % Change P value
Treated from Check (*ps0.1)

PLFA Value Description

. More Biomass = More
Total Biomass ) ) 2427.71 2440.97 0.55 0.96
Nutrient Cycling (ng/g)
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Relative Higher Level = Healthier
. : 1.53 1.62 6.05 0.13
Diversity Index Soil
Total Bacteria Release N and other
. ) 1380.28 1402.00 1.57 0.90
Biomass Nutrients (ng/qg)
Actinomycetes [Decompose Tough Material
301.73 329.18 9.1 0.46

Biomass & Fix Nitrogen (ng/g)

. Makes Root Nodules
Rhizobia Biomass . 30.92 68.05 120.04 0.14
and Fix N (ng/g)

_ Break Down Complex
Total Fungi Biomass 247.39 295.97 19.63 0.18
Matter (ng/g)

Penetrates Cortical Cells

Arbuscular ) )
) ) and Provides Nutrients 85.83 97.48 13.58 0.38
Mycorrhizal Biomass
and H20 (ng/g)
Saprophytes Decays Organic Matter
p. 17 ) 161.56 198.49 22.85 0.16
Biomass (ng/9)

. Release Nutrients Tied up
Protozoa Biomass . ) 17.50 25.03 43.08 0.05*
in Bacteria (ng/g)

. . Higher Ratio = More
Fungi:Bacteria . 0.18 0.21 14.62 0.24
Developed Soil
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Table 3. PLFA results from Ward Laboratories, Inc. from Trial 2 using Commence®

for Wheat.
=3, ilE82 Commencelft AR/ NE 2 &R (FEF5R)

Total Average Total Average % Change P value
Check Treated from Check (*ps0.1)

PLFA Value Description

) More Biomass = More
Total Biomass . ) 1784.62 2171.19 21.66 0.09*
Nutrient Cycling (ng/g)

Relative Higher Level = Healthier
. : 130 1.49 14.01 0.12
Diversity Index Soil
Total Bacteria Release N and other
. k 1007.95 1252.21 24.23 0.11
Biomass Nutrients (ng/qg)
Actinomycetes  |Decompose Tough Material
224.78 281.63 25.29 0.19

Biomass & Fix Nitrogen (ng/g)

. Makes Root Nodules
Rhizobia Biomass . 3.44 47.53 1281.69 0.11
and Fix N (ng/g)

_ Break Down Complex
Total Fungi Biomass 99.79 197.35 97.76 0.12
Matter (ng/qg)
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Penetrates Cortical Cells
and Provides Nutrients 23.98 61.65 157.14 0.10*
and H20 (ng/g)

Arbuscular

Mycorrhizal Biomass

Saprophytes Decays Organic Matter
. 75.82 135.70 78.97 0.15
Biomass (ng/9)

. Release Nutrients Tied up
Protozoa Biomass ) ) 4.66 14.42 209.49 0.13
in Bacteria (ng/g)

. . Higher Ratio = More
Fungi:Bacteria . 0.10 0.15 60.29 0.16
Developed Soil

Table 4. PLFA results from Ward Laboratories, Inc. from Trial 3 using Commence®

for Soybeans.
4. 5 B83 Commencelit AN =EZ2 &R (HEA5R)

Total Average Total Average % Change P value

PLFA Value Description
Check Treated from Check (*ps0.1)
) More Biomass = More
Total Biomass . . 1792.65 1903.85 6.2 0.55
Nutrient Cycling (ng/g)
Relative Higher Level = Healthier
. : 1.40 1.56 10.91 0.09*
Diversity Index Soil
Total Bacteria Release N and other
. ) 874.80 950.39 8.64 0.58
Biomass Nutrients (ng/qg)
Actinomycetes [Decompose Tough Material
. S 179.33 207.41 15.66 048
e Biomass & Fix Nitrogen (ng/g)
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. Makes Root Nodules
Rhizobia Biomass ) 14.86 26.37 77.48 047
and Fix N (ng/g)

_ Break Down Complex
Total Fungi Biomass 128.76 191.60 48.80 0.18
Matter (ng/g)

Penetrates Cortical Cells
and Provides Nutrients 46.04 66.33 44.07 0.28
and H20 (ng/g)

Arbuscular

Mycorrhizal Biomass

Saprophytes Decays Organic Matter
. 82.72 125.26 51.43 0.15
Biomass (ng/qg)

. Release Nutrients Tied up
Protozoa Biomass . . 5.89 12.59 113.71 0.17
in Bacteria (ng/qg)

. . Higher Ratio = More
Fungi:Bacteria . 0.14 0.20 42.9 0.08*
Developed Soil

Table 5. PLFA results from Ward Laboratories, Inc. from Trial 4 using Commence®

for Corn.

5. iER4Commenceft M EAR ZER (HEA5R)

Total Average Total Average % Change P value
Check Treated from Check (*p<0.1)

PLFA Value Description

. More Biomass = More
Total Biomass ) ) 4071.91 5420.59 33.12 0.12
Nutrient Cycling (ng/g)

Relative Higher Level = Healthier
- : 1.45 1.61 11.31 0.08*
Diversity Index Soil
Total Bacteria Release N and other
. ) 2298.52 2972.54 29.32 0.13
Biomass Nutrients (ng/g)
Actinomycetes [Decompose Tough Material
507.37 635.81 25.31 0.20

Biomass & Fix Nitrogen (ng/g)

. Makes Root Nodules
Rhizobia Biomass . 40.99 129.86 216.8 0.08*
and Fix N (ng/g)

_ Break Down Complex
Total Fungi Biomass 355.73 617.07 73.46 0.07*
Matter (ng/qg)

Penetrates Cortical Cells

Arbuscular ) )
) ) and Provides Nutrients 141.62 220.95 56.02 0.12
Mycorrhizal Biomass
and H20 (ng/g)
Saprophytes Decays Organic Matter
p. 17 ) 21411 396.12 85.01 0.05*
Biomass (ng/9)

. Release Nutrients Tied up
Protozoa Biomass ) ) 30.72 57.80 88.13 0.07*
in Bacteria (ng/g)

. . Higher Ratio = More
Fungi:Bacteria . 0.15 0.20 37.84 0.09*
Developed Soil
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CONCLUSION s

comparin treated soil to A n|t| n treat I L as an
5@: E% fi%ﬁgiAgnltlonéﬂ uu EE qﬁ;,jﬁ&ﬂ%’,
overaII bene icial increase of total microbial biomass, relative |versyﬁ/iand
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ividual microbial communities. With the overwhelming positive PLFA
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results nutrient cy c ogen resis ance soil structure, and residue
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break down wou izOS

* Asseenin Table 1, the Agnltlon products were able to s?nlflcantl

?Di‘“? 2 t|on mfE ﬁ]*ﬂE , <01) im?] CEEZEY ?gﬁl
|ncrease the Pelative |vers¥$|n ex rhlzobla 1omass, to : ng|
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|omass :WéUSCU ar mycorr:L%EI blomass s_?ﬁ) omass protozoa
R 3%; : R LEA] - §UH3' L‘”‘" ﬂiiﬁ %ﬁlﬂ’]fti‘%x*ﬁlﬁﬁ °
omass and the ung acterla ratio. The most common ene these

microbial parameters are listed in Table 1.

. OveraII increase. in benefici robjal , measured through the
B L A iy e A el RS 9
PLFA test demonstrate that the soil environment where the ,iénltlon
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healthier growing environment for the plants.
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