
The Effects of 
Arbuscular Mycorrhizal 
Fungi on Daucus carota



Introduction



Mycorrhizal Fungi
• Create symbiotic relations 

with plants

• Help plants absorb nutrients 

• Increases the overall growth of 

the plant.



Why use Daucus carota?
• Lack of research involving mycorrhizal 

fungi

• Lack of research involving different 

types of farm soil inoculant



Current State of Agricultural Soil
• Pesticides and fertilizer 

destroys mycorrhizae

• Overuse of soil causes declined 

soil health 

• Decrease in soil structure leads 

to soil erosion



Purpose
• Determine the effectiveness of mycorrhizal 

fungi on D. carota

• Improve soil health with mycorrhizal fungi

• Improve overall yields of crops, such as D. 

carota



Hypothesis:
High mulch inoculant: 1st 
Glomus intraradices inoculant: 2nd

Control group: 3rd 
Low Mulch inoculant: 4th

Null hypothesis: 
Inoculants will have no effect on 

Daucus carota



Safety Precautions
• Growth Chamber Malfunctions

• Sharpness of drill bit



Materials
• Thermo Scientific Precision Model 

815 Refrigerated Incubator - 
Microprocessor Controlled

• Sterile soil 
• Soil (1 lb, high mulch source)
• Soil (1 lb, low mulch source)
• Glomus intraradices spores (Mykos)
• 24 small Trader Joe’s alkaline water  

bottles

• 120 Daucus carota 
seeds 

• Metal wire sheet
• Trowel 
• 3 buckets 
• Ridgid Drill
• ¼” Drill Bit
• Scissors



Methods



Collecting Soil Samples:
• High mulch soil and low 

mulch agricultural soil were 
collected from a lemon farm 
owned by the Limoneira 
company.

• Each gallon sample 
consisted of soil from five 
different spots a couple of 
feet apart and mixed.



Preparations of Plant Pots:
• Water bottles of about 8 

inches in height were used 

as followed.

• The tops of the bottles were 

cut off with scissors and 

drainage holes were made 

in the bottom with a drill.



Planting of Carrots:
• Sterile soil was added until 

halfway up the bottle and 
dampened with 20 mL

• Soil was added to .5 inch 
below the top of the bottle

• Bottles were inoculated with 
soil or fungal inoculant

• Five seeds were placed .25 
inches below surface



Plant Keep
• Plants watered with 50 mL
• Seedlings uprooted after two weeks to 

eliminate competition
• Plants were kept in a growth chamber with 

specified conditions described below.



Data Collection

• Plants uprooted by 

shaking soil into a tray

• Massed plants using an 

analytical balance

• Measured length of 

plants by laying flat on 

a dark table



Results









Discussion



Why was the high mulch 
inoculant so successful?
• Presence of mycorrhizal fungi

• Presence of other nutrients and helpful bacterium

• Provision of loose topsoil 



Why did the low mulch inoculant 
do so poorly?
• Lack of nutrients or fungi in soil

• Possible presence of insecticide or herbicide

• However, very loose from sieving



Why did Glomus intraradices do 
poorly?
• Roots not coming into contact with fungi

• Competition from roots of removed seedlings

• Improper placement of inoculant



Conclusion



In order to combat the current state 
of the world’s agricultural soil and 

the lack of sufficient food supplies, it 
would be beneficial to change the 

way we currently farm and including 
the use of mulch as a way to increase 

the soil’s structure.



Further Work
● Longer growth period

● Inoculation of fungal spores closer to seeds

● Inclusion of a greater variety of mycorrhizae

● Staining of roots to determine the percent of 

colonization of mycorrhizae
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