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Experimental design 

Location/Crop Parcel
T0 

(before the application)
2020-08-25

T1 
(after the application)

2020-10-12

France 
/Rapeseed

Block 1
La Brosse - Buno-

Bonnevaux

Block 2
Tousson -
Le Mesnil 

Block 3
Noisy-sur-Ecole

Le Goulay

Block 1
La Brosse - Buno-

Bonnevaux 

Block 2
Tousson -
Le Mesnil 

Block 3
Noisy-sur-Ecole

Le Goulay

Control
C22010 C2201C C2201O C22016 C2201I C2201U

C22011 C2201D C2201P C22017 C2201J C2201V

C22012 C2201E C2201Q C22018 C2201K C2201W

Inoculation 
Trichoderma 
harzianum

C22013 C2201F C2201R C22019 C2201L C2201X

C22014 C2201G C2201S C2201A C2201M C2201Y

C22015 C2201H C2201T C2201B C2201N C2201Z

Inoculation Trichoderma harzianum

● Same soil type: silt loam. Non irrigation in all plots
● Different previous crop: Block 1 : potatoes / 

Block 2 and 3 : Barley

● Different plant performance in the 
different blocks (?)

● Inoculum concentration (?)
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Experimental design
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1. TAXONOMY ANALYSIS
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Comparative analysis of the microbiome 
community composition

Bacteria
Fungi

Clear significant discrimination by block for bacteria and fungal community composition 

Bacteria and Fungi

C22016

C22010C22011

C22018

C22019

C22017
C22012

C22015

C22013

C2201B

C22014

C2201A

C2201H

C2201G
C2201F

C2201D

C2201E

C2201C

C2201I
C2201J

C2201K

C2201L

C2201M

C2201N

C2201P

C2201O

C2201U

C2201WC2201V

C2201X C2201Y

C2201Z C2201R
C2201S
C2201T

C2201Q
C2201H

C2201G C2201F
C2201D

C2201E

C2201C

C2201J

C2201K

C2201L

C2201M

C2201N

C2201I

C22016

C22010
C22011

C22018 C22019

C22017

C22012 C22015
C22013

C2201BC2201A

C22014

C2201P
C2201O

C2201U

C2201W

C2201V

C2201XC2201Y

C2201Z

C2201R

C2201S
C2201T

C2201Q
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Comparative analysis of the microbiome 
community composition - Gheom report
Bacteria and Fungi

Block 3 and 
Block 2 have 
the highest 
difference 
regarding 
microbial 

community 
composition.
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Comparative analysis of the microbiome 
community composition

Fungi

Fungi over time and treatment

● Block 1 and Block 3 have more 
similar fungi community 
composition than Block 3.

● Differences by treatment for 
fungal community 
composition over time in 
Block 1

● No significant differences by 
treatment in block 2 and block 
3

C22016

C22018

C22017

C22019

C2201B
C2201A

C2201U

C2201W

C2201V

C2201X
C2201Y

C2201Z

C2201J

C2201K
C2201L

C2201M
C2201N

C2201I

C22010

C22011

C22012

C22015

C22013

C22014

C2201H

C2201G

C2201D

C2201E

C2201C

C2201F

C2201P

C2201U
C2201R

C2201S

C2201T

C2201Q
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Comparative analysis of the microbiomal 
community composition - Gheom report

● Buno-Bonnevaux block 
Shows more variability 
between Control and 
Treated plot
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Differences  in the Trichoderma sp. abundances by blocks
Comparative analysis of Trichoderma sp. abundance in different blocks and time 
points

No important differences 
between control and 

treated plot over time. 
(slightly increase in control 

plots)

Block 1 Block 2 Block 3 ≃ 1.2 % of increase of 
Trichoderma sp. 

abundance in  
treatment plots over 
time (from T0 to T1) 

Slightly increase of  
Trichoderma sp.

abundance in control
and treatment plots 

over time (from T0 to T1). 
This suggest only a time 

effect, not treatment 
effect in this Block 

Predictec based on control

Real change



Microbial biomass

David 
Colza Le Goulay (2/E/094)

PF OPENFIELD
Colza - La Brosse (000/0I/0114)

Block 1

VDC Milly
Colza - Le Mesnil (1 ZA 029)

Block 2 Block 3

≃ doble of microbial 
biomass than block 1 

and block 2



Texture & Total calcareous

VDC Milly PF OPENFIELD David - Colza Le Goulay (2/E/094)

Parcelle 
(cadastre)

Le Mesnil 
(TOUSSON 1ZA 029)

La Brosse
(BUNO BONNEVAUX 000/01/01114)

Le Goulay
(NOISY SUR ECOLE 2/0E/0494)

CEC 106,5 132,6 145

CT 1,2 19,7 102,3

pH 7,5 8,2 8,3

Organic matter 17,6 18,5 28,5

Block 1Block 2 Block 3

Higher OM and CT (Total calcareous) in block 3



Crops

VDC Milly PF OPENFIELD David - Colza Le Goulay (2/E/094)

Le Mesnil 
(TOUSSON 1ZA 029)

La Brosse
(BUNO BONNEVAUX 000/01/01114)

Le Goulay
(NOISY SUR ECOLE 2/0E/0494)

2021 OSR OSR OSR

2020 Winter barley ? Potatoes Winter barley ?

2019 Winter wheat Winter wheat Winter wheat

2018 Sugar beet Winter wheat OSR

2017 Spring barley Winter barley Winter barley

2016 Winter wheat Winter wheat Winter wheat

Source : Registre parcellaire graphique

Block 1Block 2 Block 3

Potatoes previous crop in Block 1, were the inoculation of mycorrhiza have more success.
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2. ECOLOGY ANALYSIS
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Comparative analysis of the microbiome ecology structure 

TREATMENT IMPACT SCORE

Block Impact score
Block 1

La Brosse - Buno-Bonnevaux 1.12
Block 2

Tousson - Le Mesnil 1.00
Block 3

Noisy-sur-Ecole
Le Goulay 0.76

Higher impact score in the Block 1 by the treatment 
than in Block 2 and Block 3

Change in ecology relations of microbes
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3. FUNCTIONAL ANALYSIS



17

Healthiness indexes - Gheom report
Rate of increase by the product applied (trends)

Different effect Buno-Bonnevaux Vs Tousson & Noisy
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Biocontrol indexes - Gheom report
Rate of increase by the product applied (trends)

Different effect Buno vs Tousson & Noisy
Buno and Touson share a trend on Nematicide index increase
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Comparative analysis of changes in the 
potential NPK metabolic pathways driven by 
microbes

Small impact on P
Trend to improve P solubilisation in all locations.
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Comparative analysis of changes in the 
potential NPK metabolic pathways driven by 
microbes

Small impact on K
Trend to improve K solubilisation in all locations
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Hormones and  stress adaptation indexes
Gheom report Rate of increase by the product applied

Different effect Buno vs Noisy
Buno & Noisy share the same trend in Cytokin
No effect on Tousson



Conclusions

Analysis of Trichoderma harzianum
inoculation
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Main conclusions

Product has a trend to 
- Change fungal microbiome composition
- Change Ecology structure (network)
- Increase on Trichoderma sp. abundance

Product trends but had not significative changes in the three locations selected

Product has more effect on La Brosse – Buno-Bonnevaux

Product in general has a trend to 
- Improve K and P solubilization
- Increase Nematicide effect

- Increase biocontrol activity
- Increase healthiness indexes (decrease diseases risk)
- Increase Cytokinin and Gibberellin microbial production
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