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ABSTRACT: 

 Important issues in agriculture in the twenty-first century include the need to boost plant 

immunity, reduce the amount of mineral fertilizers and pesticide/herbicide supplies, and raise 

crop output and quality. To boost onion productivity, arbuscular mycorrhizal fungi were 

employed. One of the greatest crucial functions in contemporary agriculture is increasing the 

economic yield of widely grown crops. From June–July 2023 to September–October 2023 and 

from November–December 2023 to March–April 2024, pot tests were conducted. During the 

winter and summer, control and AMs fungus were applied to onion plants. The impact of AM 

fungus on the growth performance of sensitive species, such as onions, was examined. The role 

of mycorrhizal fungus and non-AM fungal onion plants was investigated in an experiment. The 

results showed that the non-AM fungus produced noticeably lower yields than the treated 

plants. Thanks to the information provided, farmers were able to solve issues regarding the 

usage of organic fertilizers for increased crop yields. The results of the study demonstrate that 

when onion crops were vaccinated with AMF, the amount of onions produced rose.. 
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INTRODUCTION: 

 In India, onions (A. cepa L.) are a significant bulb crop. The most popular vegetables 

in the world are garlic and onions, which belong to the Allium species and have a high 
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nutritional content and positive impact on human health. (Golubkina Nadezhda et al., 2020). 

It has medicinal qualities and makes a substantial dietary contribution to humans. According 

to (Devendra Kumar Kurrey 2018), India is the second-largest manufacturer in the world. 

Onion crop yield was found to be impacted by several variables and chemical fertilizers. As a 

result, the amount of onions produced dropped. Compared to most crop plants, onion plants 

are more vulnerable to nutrient deficits because of their shallow, unbranched root system. 

(Petrovic Bojana et al., 2019).  According to the study, mycorrhizal onion plants had higher 

fresh bulb weight, dry bulb weight, shoot and root dehydrated weight, and bulb number than 

non-mycorrhizal onion plants. It is a winter-hardy bulbous plant that is grown every year for 

bulbs and every two years for seeds. The careless use of chemical fertilizers led to nitrate 

contamination (NP), organic matter loss (MO), soil erosion (SE), and human health risks (HH) 

(Prasad K., 2022).  One of the key elements in raising the yield of vegetable crops, such as 

onions, is fertilizer. The usage of chemical fertilizers was the subject of earlier research, which 

demonstrated their detrimental effects on the environment and the health of people and animals. 

(Kzier, Ahmed Mhili et al., 2021). By influencing nutrient intake and cell hydration through 

increased water use efficiency, arbuscular mycorrhizal fungi typically accelerate the growth 

rate of their many plants during water scarcity stress (Nasser Aliasgharzad et al., 2007). In 

both well-watered and Am Fungi settings, the study found that mycorrhizal colonization 

enhances onion growth indices such bulb weight, shoot fresh weight, root fresh weight, shoot 

dry weight, leaf content and early blubbing, bulb yield, and water consumption in pot culture. 

(Bolandnazar, Sahebali 2009). Increased phosphorus uptake is one of the most noticeable 

consequences of mycorrhizal fungal infection on the host plant. This is mostly because 

mycorrhizal fungi can absorb phosphate from the soil and transfer it to the roots of their hosts. 

According to (Z.M. Dar et al. 2018), PSBs are helpful bacteria that can dissolve inorganic 

phosphorus from intractable substances. Plants inoculated with AM fungus are said to outgrow 
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non-inoculated plants when exposed to salt stress (B. P. Shinde et al., 2017). According to 

(Razia Shuab et al. 2014), To promote plant development, AMs fungus and plant roots 

improve the uptake of water and nutrients, such as phosphate, nitrogen, and micronutrients.  

The toxicity of salt to plants, which reduces their ability to store water, the imbalance in nutrient 

intake, and the toxicity of ions to plant photosynthesis are the main causes of the well-known 

low crop yield in saline soil (Faris Mohammed et al., 2013). Phenolic compounds, nitrogen 

compounds, vitamins, terpenoids, and a few more endogenous metabolites are among the many 

substances found in onions that scavenge free radicals. These molecules provide protection 

against the onset of cancer, heart disease, neurological problems, and other conditions caused 

by oxidative stress. (Anand Kumar et al., 2018). By improving nitrogen and phosphorus 

absorption, bio-fertilizers such as Azotobacter and Azospirillum offer an economical and 

efficient way to improve crop growth, which in turn greatly increases onion production. 

Moreover, the development cycle of onions is significantly influenced by gibberellic acid 

(GA3), a vital plant growth regulator (Himanshu Verma et al., 2023). Estimating the influence 

of arbuscular mycorrhizal fungi (AMF) on onion development and yield in two distinct 

environments/seasons was the aim of this training. 

MATERIALS AND METHODS: 

The PG Research Laboratory, Department of Botany, J.E.S. College, Jalna, Tal. Jalna, 

was the site of the experiment. From June–July 2023 to September–October 2023 and from 

November–December 2023 to March–April 2024, the Pot experiment was carried out. The 

study aims to ascertain how AM fungi affect the production and development parameters of 

onions under two distinct situations. The roots of each plant were cleansed with tap water in 

order to calculate the average length of the longest roots. 

The dry and fresh weights were calculated. As soon as the dirt particles were collected 

and removed from the bulb, the fresh weight of the bulb was determined. A weighing balance 
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was used to determine the bulb's dry weight. Using a weighing balance and the air drying 

method, the fresh and dry weights of the roots were determined, along with the shoot length. 

The quantity of leaves noted for each pot sample. 

RESULTS:  

Two distinct seasons were used to observe how AM fungus affected the length of the 

shoots and roots. In the winter season of onion (A. cepa L.) treated plants show minimum shoot 

length (24.13±2.05) in control plants and maximum shoot length (38.13±2.24) in mycorrhizal 

plants and summer season of onion plants treated observe Minimum shoot length (44.03±2.44) 

in control plants and maximum shoot length (50.90±1.15) within a mycorrhizal organism. In 

plants treated with AM fungus throughout the winter, the shortest root length was measured. It 

was measured in mycorrhizal plants at 6.80±1.65 cm and in control plants at 4.67±0.68 cm. In 

plants treated with AM fungus during the summer, the shortest root length was measured. It 

was seen in mycorrhizal plants (7.30±0.56) and control plants (5.73±0.85). 

In the winter, the plants treated with AM fungus displayed mediocre leaf count results. 

There were 7±0.58 leaves on each control plant and 9±1 leaves on each mycorrhizal plant. In 

the summer, the plants treated with AM fungus displayed mediocre leaf count results. There 

were 8±0.58 leaves per mycorrhizal plant and 6±1 leaves per control plant.  The plants treated 

with AM fungi showed intermediate results with several roots in the winter season. The number 

of roots was recorded at the lowest (61±3) per control plant and the highest number of roots 

(74±1.53) per mycorrhizal plant. The plants treated with AM fungi presented intermediate 

results with the number of roots in the summer season. The number of roots was recorded at 

the lowest (60±4.16) per control plant and the highest number of roots (72±4.36) per 

mycorrhizal plant.  
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Under various winter and summer conditions, mycorrhizal plants were found to have a 

higher fresh and dry weight of onion bulbs than control plants. The plants treated with AM 

fungi presented intermediate results with bulb fresh weight (gm) in the winter season. The bulb 

fresh weight (gm) was recorded as lowest (61.40±3.55) per control plant and highest bulb fresh 

weight (gm) (76.84±2.53) per mycorrhizal plant. The plants treated with AM fungi presented 

intermediate results with bulb fresh weight (gm) in the summer season. The bulb fresh weight 

(gm) was recorded as lowest (72.16±7.75) per control plant and highest bulb fresh weight (gm) 

(90.31±2.44) per mycorrhizal plant. The plants treated with AM fungi presented intermediate 

results with bulb dry weight (gm) in the winter season. The bulb dry weight (gm) was recorded 

as lowest (54.14±5.55) per control plant and highest bulb dry weight (gm) (68.02±4.68) per 

mycorrhizal plant. The plants treated with AM fungi presented intermediate results with bulb 

dry weight (gm) in the summer season. The bulb dry weight (gm) was recorded as lowest 

(62.96±3.94) per control plant and highest bulb dry weight (gm) (81.36±4.24) per mycorrhizal 

plant.  

For plants treated with AM fungus and kept under control during the winter, the fresh 

weight of the root (grams) was measured. In control plants, it was recorded at 1.06±0.30 and 

in mycorrhizal plants, it was 1.58±0.52 observed. The fresh weight (gm) of the root was 

recorded in plants treated with AM fungi and controlled in the summer season. In control 

plants, it was recorded at 1.13±0.18, and in mycorrhizal plants, it was 1.32±0.08 observed. For 

plants treated with AM fungus and kept under control during the winter, the dry weight (gm) 

of the root was measured. In control plants, it was recorded as 0.26±0.03 and in mycorrhizal 

plants, it was 0.38±0.007 observed. In summer-controlled plants treated with AM fungus, the 

dry weight (grams) of the root was measured. In control plants, it was recorded at 0.35±0.09 

and in mycorrhizal plants, it was 0.40±0.09 observed.  
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The shoot fresh weight (gm) was also observed considerably lower in control plants at 

11.96±3.53gm, and 32.11±9.13 gm while lower in control plants in the winter season. The 

shoot fresh weight (gm) was also observed considerably lower in control plants 27.38±3.06 

gm, and 36.77±2.59 gm while lower in control plants in the summer season. The shoot dry 

weight (gm) was also observed considerably lower in control plants 2.88±1.67gm, and 

7.65±0.73 gm while lower in control plants in the winter season. The shoot dry weight (gm) 

was also observed considerably lower in control plants 4.17±0.61 gm, and 6.58±0.84 gm while 

lower in control plants in the summer season. 

Table- Effect of AM fungi on Shoot Length and Root length at two different seasons 

Season Treatments Shoot Length (cm) Root length (cm) 

Winter 

Control 24.13±2.05 4.67±0.68 

Mycorrhiza 38.13±2.24 6.80±1.65 

Summer 

Control 44.03±2.44 5.73±0.85 

Mycorrhiza 50.90±1.15 7.30±0.56 

The mean ± standard deviation is used to present the data. Three replicates (N=3) were used to 

determine the means for shoot length (cm) and root length (cm).
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Table: 2 - Effect of AM fungi on the Number of Roots and Number of Leaves at two 

different seasons 

Season Treatments Number of Roots Number of leaves 

Winter 

Control 61±3 7±0.58 

Mycorrhiza 74±1.53 9±1 

Summer 

Control 60±4.16 6±1 

Mycorrhiza 72±4.36 8±0.58 

The mean ± standard deviation is used to present the data. Three replicates (N=3) of the 

number of roots and leaves were used to calculate the means.

 

Table: 3 - Effect of AM fungi on Shoot fresh wt. (gm) and Shoot dry weight (GM) at two 

different seasons 

Season Treatments Shoot Fresh Wt. (gm) Shoot Dry Wt. (gm) 

Winter 

Control 11.96±3.53 2.88±1.67 

Mycorrhiza 32.11±9.13 7.65±0.73 

Summer 

Control 27.38±3.06 4.17±0.61 

Mycorrhiza 36.77±2.59 6.58±0.84 
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The mean ± standard deviation is used to present the data. Three replicates (N=3) of the Shoot 

Fresh Wt. (GM) and Shoot Dry Wt. (GM) were used to determine the means  

Table: 4 - Effect of AM fungi on Root Fresh wt.(gm) and Root Dry wt.(gm) at two 

different seasons 
 

Season Treatments Root Fresh Wt. (gm) Root Dry Wt. (gm) 

Winter 

Control 1.06±0.30 0.26±0.03 

Mycorrhiza 1.58±0.52 0.38±0.07 

Summer 

Control 1.13±0.18 0.35±0.09 

Mycorrhiza 
1.32±0.08 0.40±0.09 

The mean ± standard deviation is used to present the data. Three replicates (N=3) of Root Fresh 

Wt. (GM) and Root Dry Wt. (GM) yielded the means. 
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Table- Effect of AM fungi on Bulb Fresh wt.(gm) and Bulb Dry wt.(gm) at two different 

seasons 

Season Treatments Bulb Fresh Wt. (gm) Bulb Dry Wt. (gm) 

Winter 

Control 61.40±3.55 54.14±5.55 

Mycorrhiza 76.84±2.53 68.02±4.68 

Summer 

Control 72.16±7.75 62.96±3.94 

Mycorrhiza 90.31±2.44 81.36±4.24 

The mean ± standard deviation is used to present the data. Three replicates (N=3) of the Bulb 

Fresh Wt. (gm) and Bulb Dry Wt. (gm) yielded the means.

 
 

 

DISCUSSION: 

After the samples were dried to constant weight at 60°C in a hot air oven, the plants were 

removed. The height of both healthy and sick plants was then measured, along with the dry 

biomass of the shoots, roots, and bulbs. (Leta Ararsa et al. 2013). In mycorrhizal plants, the 

number of leaves, root length, and leaf length all grew over 60 days, while in non-mycorrhizal 

plants, these variables decreased (S.K. Shinde et al., 2016). It is believed that AMF can reduce 

the high rate of fertilizer application needed to produce a large yield of onions. (Abdullahi R. 

et.al., 2013). According to (Razia Shuab et al. 2014), The pot culture demonstrates that the 
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right circumstances for growth and general development are satisfied both with and without 

the arbuscular mycorrhizal fungus spores. After the plants were uprooted and the samples were 

dried in a hot air oven at 60 °C to a constant weight, measurements were made of the height of 

both healthy and diseased plants as well as the dry biomass of the shoots, roots, and bulbs.. 

(Leta Ararsa et al. 2013). In mycorrhizal plants, the number of leaves, root length, and leaf 

length all grew over 60 days, while in non-mycorrhizal plants, these variables decreased (S.K. 

Shinde et al., 2016). AMF is thought to have the ability to lower the high fertilizer application 

rate required to generate a high yield of onions (Abdullahi R. et al., 2013). According to 

(Razia Shuab et al. 2014), To describe effects with and without arbuscular mycorrhizal fungal 

spores, the pot culture demonstrates that the necessary circumstances for growth and general 

development are met. 

CONCLUSION: 

The current study found that AMF colonization improved the overall growth and 

development of the onion plant. The study shows that the AMF increased onion growth and 

yield. According to this study, AMF colonization enhanced an onion plant's overall 

development and growth. The findings of the study, the AMF boosted onion yield and growth. 

Arbuscular mycorrhizal fungi were used to increase onion yield. Pot experiments showed that 

non-AM fungal onion plants yielded less than treated ones. This information helps farmers 

solve problems related to organic fertilizer use and improves crop production. Inoculation with 

AMF increased onion yield. 
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