
 

Title: Effect GreenF microbes on wheat and maize roots growth 

Background: 

Plant roots play a significant role in plant growth and crop yield, where root size and/or volume 

are key traits of plant root systems. The higher roots density increases crop growth and yield 

by improving nutrient and water uptake. Increased root growth sequestrates more carbon into 

the soil, which reduce the climate impacts and improves the soil's biological conditions and 

soil fertility. Moreover, plant root systems are essential for adaptation against different types 

of biotic and abiotic stresses. Extensive and deeper roots are essential for the survival of crops 

during drought conditions, while moisture remains available in deeper soil layers. Drought 

stress is one of the serious stresses, which significantly reduce crop yield by reducing water 

and nutrient absorption. Drought during critical stages of crop development such as booting 

and grain filling can greatly impact on crop productivity. Different tools are used to enhance 

crop yield under drought conditions. Root traits such as fine root volume, root length, root area, 

root angle, and root density are considered useful traits to maintain crop yield under drought 

conditions. Plants with deeper root systems extract water from deeper soil layers and help the 

plants to avoid drought stress. 

Roots growth is affected by plant genotype, soil environment and soil properties such as soil 

water content, soil temperature and aeration, soil density, nutrient concentrations, pH and 

microbial communities. Some beneficial soil microorganisms support to increase root growth 

by producing root growth stimulating compounds. GreenF beneficial fungi can produce 

amino acids from ammonia into the soil, and amino acids are considered as root growth 

stimulating compounds elicited a hormone-like activity (auxin- and gibberellin-like activity). 

Therefore, the aim of the experiments was to apply GreenF Microbes on wheat and maize 

crops to know its effect on roots growth. 

Materials and methods: 

Wheat experiment: 

This experiment was conducted in a wheat field at Agrologica experimental site from April to 

August 2019. The field was organically managed. There were two treatments and six replicates 

in each treatment. Each replicate plot was 6 m2 (5m × 1.2m) in size. Among the two treatments, 

one received 1 litter/m2 of 5% GreenF Microbe solution and another treatment was received 1 



litter/m2 water. GreenF Microbe and water were applied two times in two weeks interval (24 

April and 09 May) during the experiment. 

Maize experiment: 

This experiment was conducted in Jens Christian Haugaard’s maize field from July to 

September 2019. The field was organically managed. There were three treatments and three 

replicates in each treatment. Plot of each replicate was 7 m long with. Among the three 

treatments, one received 1 litter/m2 of 5% GreenF Microbe solution, second treatment received 

1 litter/m2 of 5% GreenF N-drip and third treatment was received 1 litter/m2 water. GreenF 

Microbe, GreenF N-drip, and water were applied two times in two weeks interval (23 July and 

06 August) during the experiment. 

Measurement: 

Root biomass:  

Wheat and maize roots were collected from each replicate10 weeks after the first microbe 

application by inserting a 4.1 litter cylinder (15 cm diameter and 23 cm long) into the soil. 

Roots were washed and dried with towel paper then weighted for fresh biomass. After the fresh 

biomass recorded, roots were oven-dried at 70 0C for 48 hours then weighted for dry biomass.  

 

Results:  

GreenF Microbe resulted in 53% more root biomass in wheat and 51% more root biomass in 

maize compared to control treatments. Maize roots growth was not different between GreenF 

N-drip and water treatments. Higher roots growth increase water and nutrient uptake and 

thereby increase crop growth and crop yield. Moreover, higher roots growth increases the 

drought tolerance capacity of the crops. That means the GreenF Microbe is beneficial to 

improve the crop growth in a drought condition because great root system can reduce yield loss 

under water stress. 

The results of the experiments also indicate that the GreenF Microbe can sequestrate more 

carbon into the soil. Application of GreenF microbes resulted in higher dry roots biomass by 

1524 kg/ha in wheat and 2344 kg/ha in maize in only the top 23 cm soil depth. GreenF Microbes 

increased carbon sequestration by 610 kg /ha in the wheat field and 938 kg/ha in the maize 

field compared to water treatment, which saves more 2.2 tons CO2/ha in a wheat field and 3.4 

tons CO2/ha in a maize field. Our calculation is based on the results of roots biomass from the 

top 23 cm soil depth if we calculate total roots biomass, the effect could be more. The higher 



carbon sequestration improves the soil's biological, physical, and chemical condition and soil 

fertility, and thereby the crop growth. Therefore, the application of the GreenF Microbe in the 

field crops is economically profitable and environmentally friendly. 

Conclusion:  

1. GreenF Microbes resulted in 51-53% more roots in maize and wheat crops.  

2. GreenF Microbes resulted in more dry roots biomass by 1524 kg/ha in wheat and 

2344 kg/ha in maize in the top 23 cm soil depth.  

3. GreenF Microbe sequestrates more 2.2 tons CO2/ha in a wheat field and 3.4 tons 

CO2/ha in a maize field.  

4. Plants with deeper root systems extract water from deeper soil layers and help the 

plants to avoid drought stress. 

5. Therefore, application of the GreenF Microbe in the field crops is economically 

profitable and environmentally friendly. 

 

 
 

Figure 1: Effect of GreenF Microbe on dry roots biomass weight of (a) wheat and (b) Maize 

 



 
Figure 2: Roots of (a) Wheat and (b) maize after application of GreenF Microbe 

 

 
Figure 3: Wheat experimental field 

 

 
Figure 4: Maize experimental field 


