














Effect of Soil Compaction on Roots





Mycchorhizal Fungi



Mycchorhizal Fungi Extend the Root Area



Mycchorhizal Fungi Provide Nutrients



Some Benefits of Mycchorhizal Fungi

• Fungi and their hyphae extend the reach of root 

systems by about 200 times. As a result, the roots 

can absorb 100 times the amount of nutrients they 

would be able to on their own. 

• Mycorrhizae benefit seedlings, transplants, and 

cuttings by growing strong root systems for them 

and establishing them in the soil much more 

quickly than usual. 

• The hyphae's long network allows roots to reach 

down into deeper soil and help the plants stay 

healthy in times of drought. 



Extension of Maize Root Surface Area 

Through Mycorrhizal Fungi



Nitrogen-Fixing Bacteria in Air and Compost





Fungi Free Up Phosphorus (and Other Nutrients) 

by Dissolving the Particles to Which It Is Bound



Mycchorhizal Fungi Obtain Nutrients 

in 2 Ways

Fungi can access organic sources of 
phosphorous and nitrogen that would 
otherwise be unavailable to trees via 

enzymes they make, but also by mining 
soil minerals.



Mycchorhizal Fungi Obtain Nutrients 

in 2 Ways



Mycchorhizal Fungi Also Mine for Minerals



Mycchorhizal Fungi Also Mine for Minerals



Mycchorhizal Fungi Create Soil Structure

Beneficial fungi also produce a glue-like 

substance called glomalin that acts as a 

stabilizer by keeping soil compact without 

restricting the flow of air and water through it.



Mycchorhizal Fungi Increase
Resistance to Disease and Pests

• Fungal networks boost their host plants' immune 
systems. This is because, when a fungus colonises the 
roots of a plant, it triggers the production of defense-
related chemicals. These make immune system responses 
quicker and more efficient.  So, plugging into mycelial 
networks makes plants more resistant to disease.

• When plants are attached by harmful fungi, they release 
chemical signals into the mycelia that warn their 
neighbours.



Trees Provide Food to Each Other Via 
Mycchorhizal Fungi 

• Large trees help out small, younger ones using the 
fungal internet. Without this help many seedlings 
would not survive. 

• In a 1997 study, seedlings in the shade – which are 
likely to be short of food - received more carbon from 
donor trees.



Mycchorhizal Fungi Connect Trees



Trees Help Each Other Via 
Mycchorhizal Fungi

• Trees in every forest are connected to each other 
through underground fungal networks.

• Trees share water and nutrients through the networks, 
and also use them to communicate. 

• To communicate through the network, trees send 
chemical, hormonal and slow-pulsing electrical signals, 
which scientists are just beginning to decipher.

• They send distress signals about drought and disease, 
for example, or insect attacks, and other trees alter 
their behaviour when they receive these messages.



Trees Help Each Other Via 
Mycchorhizal Fungi

By linking to the 
fungal network 
trees can help out 
their neighbours by 
sharing nutrients 
and information – 
or sabotage 
unwelcome plants 
by spreading toxic 
chemicals through 
the network.



Summary of the Benefits of 
Mycchorhizal Fungi

• Produce more vigorous and healthy plants.

• Increase plant establishment and survival at seeding or 
transplanting.

• Increase yields and crop quality.

• Improve drought tolerance, allowing watering reduction.

• Enhance flowering and fruiting.

• Optimize fertilizers use, especially phosphorus.

• Increase tolerance to soil salinity.

• Reduce disease occurrence.

• Contribute to maintain soil quality and nutrient cycling.

• Contribute to control soil erosion.



Benefits of Mycchorhizal Fungi 
on Soil Structure

• Greater water infiltration and water holding capacity.

• More permeability to air.

• Better root development.

• Higher microbial activity and nutrient cycling.

• Better resistance to surface sealing (crusts).

• Better resistance to erosion (water/wind).

• Better resistance to compaction.







Cover Crop Chart

Click here.

https://cdn.shopify.com/s/files/1/1862/4989/files/Cover_Crop_Chart_2023.pdf?v=1684278015


Amount of Biomass Provided



Amount of Nitrogen Provided



Terminating a Cover Crop



Terminating a Cover Crop



Maize Planted into a Terminated Cover 
Crop, Which Is Now Breaking Down



A Crop Planted into a Terminated Cover 
Crop, Which Is Now Breaking Down



Using a Cover Crop to Manage Weeds, 
Conserve Moisture, and Provide Nutrients



A Buckwheat Flowers Cover Crop Attracts 
Pollinating Insects and Provides the 

Usual Benefits of Cover Crops



Using a Cover Crop to Manage Weeds, 
Conserve Moisture, and Provide Nutrients 

in a Walnut Plantation



Using a Cover Crop to Manage Weeds, 
Conserve Moisture, and Provide Nutrients

Cover Crop                No Cover Crop



Effect of Calopo as a Cover Crop

• Calopogonium mucunoides  (calopo), Crotalaria 

juncea (sunn hemp), C. retusal. (devil bean) 

and Mucuna pruriens  were assessed in 1996-

1997 at three locations in Northern Ghana for 

their dry matter production, nutrient 

accumulation, mineralization, as well as their 

effect on the yield of a succeeding maize crop. 

• The dry matter yield of cover crops across 

locations ranged from 5 to 15 t ha-1 with a 

corresponding total N accumulation of 115 to 306 

kgs. ha-1. 

http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=dry+matter
http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=dry+matter


Effect of Calopo as a Cover Crop

• Cover crop residue amendments increased 

maize grain yield 2- to 4-fold above the 1-year 

weed fallow control. Calopo was the best cover 

crop in increasing maize yield. 

• On the other hand, devil bean, which out-

performed all the other cover crops in dry 

matter and N accumulation, did not increase 

maize yield commensurate with its dry matter and 

N yields due to high N immobilization. 

• Summary: Small-scale farmers in Northern 

Ghana can improve their maize yields by growing 

cover crops in rotation with their maize.



Calopo



The Effects of a Cover Crop on 
Soil Compaction



The Effect of Leaf Litter Decay



Leaf Litter Compost



Leaf Litter Without Added Microorganisms

Leaf Litter With Added MicroorganismsLeaf Litter With Added Microorganisms

Day 0                                 Day 14                               Day 36

Day 0                                   Day 30
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