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What are Biologicals?

* Beneficial Microbes </
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Where, when, and how
can we use a biological
product for the best
chance of success?  »
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Research Approach - ="

* 10 Products
« 3 Application Methods
« 3 Unigque Soil Environments

« 2 Agronomic Management Types

o 2 Varieties — AG38XF3 & GI

3765XF
ner ha

* Population —=350,000 plants
« Row Spacing — 76 cm
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‘Winnebago |

Research Approach .
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Champaign 35 15.9 6.8 27

Yorkville 41 18.7 6.0 58
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Trial Design

Management System Preplant Fertility 1 Foliar Protection
Standard None None
: 19.6 kg N ha'l - -
Progressive 22.4 kg S hal Fungicide and Insecticide at R3

Preplant fertility supplied as ammonium sulfate (21-0-0-24S) broadcast with a Gandy drop spreadetr.

Progressive Management

nﬂ

Standard Management

nﬂ
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2024 Treatments

Company Product Product Type Application
Lallemand LAL Fix ProYield Bradyrhizobium Seed Treatment
Brandt Microsurge Bradyrhizobium Seed Treatment
Mosaic Biopath Bacillus In-Furrow
Biolevel Phos N Bacillus Seed Treatment
Helena Agri Myco-Sol AMF In-Furrow
Valent Symvado AMF Seed Treatment
Azotic North America Envita N-Fixing Endophyte Foliar
Corteva Utrisha N N-Fixing Endophyte Foliar
AMVAC INvigorate Non-Traditional In-Furrow
Novozymes Jumpstart Non-Traditional Seed Treatment

University of Illinois — Dept. of Crop Sciences
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POX-C

APOX-C
Biological Product Biological Category
NV CuU YV
mg kg C
LAL Fix ProYield Bradyrhizobium
Microsurge Bradyrhizobium
Biopath Bacillus
Phos N Bacillus
Myco-Sol AMF
Symvado AMF
Envita N-Fixing Endophyte
Utrisha N N-Fixing Endophyte
INvigorate Non-Traditional
Jumpstart Non-Traditional
LSD (P <0.05)? NS NS NS
P>F 0.3832 0.1019 0.6591

University of Illinois — Dept. of Crop Sciences
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POX-C

APOX-C
Biological Product Biological Category
NV CuU YV
mg kg C

LAL Fix ProYield Bradyrhizobium +12.9 - 18.9 + 9.7
Microsurge Bradyrhizobium - 20.5 +13.5 -13.5
Biopath Bacillus - 65.5 +49.2 + 26.6
Phos N Bacillus -3.5 -23.9 -2.2
Myco-Sol AMF -10.9 +19.1 -17.0
Symvado AMF -35.5 -1.3 -19.2
Envita N-Fixing Endophyte +25.0 + 2.8 - 3.4
Utrisha N N-Fixing Endophyte +19.9 -31.5 -14.4
iNvigorate Non-Traditional +12.0 -27.1 +5.0
Jumpstart Non-Traditional +10.0 +11.0 -27.6

LSD (P <0.05)? NS NS NS
P>F 0.3832 0.1019 0.6591

. . . . . Crop
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B-Glucosidase
o T—

| Biologicals had no consistent Lo
effectson POX-Cand 3- [
Glucosidase across the three
sites. e

P>F 0.4919 0.3677 0.8293




Soil NH,*-N and Nodule Biomass

_ A Soil NH,*-N A Nodule biomass
Biological Product Biological Category
NV CuU YV NV CU YV
------- mg kg NH,-N - —--——-——- grams --—--—-—-—--
LAL Fix ProYield Bradyrhizobium + 0.8 + 0.2 - 0.3 + 0.1 -0.1 +01
Microsurge Bradyrhizobium + 0.1 +0.1 +0.2 + 0.2 +0.1 -0.1
Biopath Bacillus -0.3 +0.3 -0.2 +0.1 -0.1 +0.0
Phos N Bacillus + 0.3 + (0.0 + 0.7 -0.1 + 0.2 -0.6
Myco-Sol AMF -0.9 + 0.2 -0.1 +1.1 +00 +0.3
Symvado AMF +0.9 -0.1 +0.4 -0.1 +0.1 -0.1
Envita N-Fixing Endophyte + 0.4 +0.1 - 0.7 - - -
Utrisha N N-Fixing Endophyte + 0.8 -0.1 + 0.6 - - -
INvigorate Non-Traditional + (0.0 + (0.0 + (0.8 + 0.0 + 0.1 + (0.5
Jumpstart Non-Traditional + 0.4 -0.1 + 0.2 + 0.4 + 0.2 -0.2
LSD (P <0.05)3 NS NS NS NS NS 0.6
P>F 0.5641 0.8633 0.3039 0.0775 04218  0.0202

. . . . . Crop
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Soil NH,*-N and Nodule Biomass

_ _ A Soil NH,*-N A Nodule biomass
Biological Product Biological Category
NV CuU YV NV CU YV
------- mg kg* NH,-N ------- e QFAMS e
LAL Fix ProYield Bradyrhizobium + 0.8 +0.2 -0.2 + 0.1 -0.1 +0.1
Microsurge Bradyrhizobium +0.1 +0.1 + 0.2 + 0.2 +0.1 -0.1
Biopath Bacillus - 0.3 + 0.3 -0.2 + 0.2 -0.1 = (0.0
Phos N Bacillus + 0.3 + (0.0 + 0.7 -0.1 +0.2 - 0.6
Myco-Sol AMF -0.9 + 0.2 -0.1 +1.1 +00 +0.3
Symvado AMF +0.9 -0.1 + 0.4 -0.1 + 0.1 -0.1
Envita N-Fixing Endophyte + 0.4 + 0.1 - 0.7 - - -
Utrisha N N-Fixing Endophyte + 0.8 -0.1 + 0.6 - - -
iNvigorate Non-Traditional + (0.0 + 0.0 + 0.8 +00 +01 +05
Jumpstart Non-Traditional +0.4 -0.1 + 0.1 +04 +0.2 -0.2
LSD (P<0.05)® NS NS NS 0.5 NS 0.6
P>F 0.5641 0.8633 0.3783 0.0051 0.4218 0.0202 .

. . . . . Crop
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2024 Biological Response x Management

o o Standard Progressive
Biological Product Biological Category
NV CU YV NV CuU YV
A Kg/ha
LAL Fix ProYield Bradyrhizobium +87.1 +19.7 -116.0 -105.6 -46.1 +254
Microsurge Bradyrhizobium 1904 +39.9 -9.2 1619 -1156 -459
Biopath Bacillus -346.6 155.9 -44.1 -304.6 +11.4 +15.0
Phos N Bacillus -133.4 +59.5 -7.1 +80.5 6.3 +89.8
Myco-Sol AMF -256.1 -01.1 +58.1 -1179 -24.3 +104.6
Symvado AMF 47.6 +17.6 +54.8 1.3 -46.6 58
Envita N-Fixing Endophyte +66.5 -4.4 +50.7 -12.3 -21.0 +0.9
Utrisha N N-Fixing Endophyte +46.2 t7/56 +26.0 1821 -244 +62.8
iNvigorate Non-Traditional +84.7 +34.5 -73.8 -73.2 -13.7 -43.9
Jumpstart Non-Traditional 1655 +30.4 -59.0 -84.2 +4.9 +40.3

LSD (¢=0.05) = NS

University of Illinois — Dept. of Crop Sciences

Crop

Physiology




Conclusion

* Bradyrhizobium product types improved Soill
NH,-N concentration as well as total nodule
biomass. This supports our previous research on
the effectiveness of Bradyrhizobium in soybean.

 There is still much to be determined about the
use of biological products within our agronomic
systems for greater success.

University of Illinois — Dept. of Crop Sciences




Special Thank You to USB!

More info at:
Crop Physiology Laboratory
University of Illinois
http://cropphysiology.cropsci.illinois.edu
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