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ABSTRACT 

The experiment was conducted to study the influence of biofertilizers and mulching on growth, yield and yield attributing 

traits of garlic (Allium sativum L.) cv. PG-18 was conducted at Agriculture Farm, School of Agricultural Sciences and 

Technology, RIMT University, Mandi Gobindgarh, Punjab, India during 2019-20. The experiment was conducted in 

Factorial Randomized Block Design along with three replications. The different treatments included a combination of 

various biofertilizers and mulching. The results revealed that the maximum plant height (53.15cm), length of leaf 

(34.57cm), stem diameter (5.88mm), yield (3.90 kg/plot and 54.05 q/ha-1), weight of bulb (24.39g), polar diameter of bulb 

(3.07cm) and total soluble solids (36.26ºBrix) were recorded under treatment T8 (Black polythene 

mulch+Azotobacter+PSB). However, the maximum leaves per plant (7.11), number of cloves per bulb (33.46) were 

recorded under treatment T7 (Black polythene mulch + PSB). Whereas, the highest thickness of bulb neck (7.95 mm), 

length of cloves (2.90 mm), length of pseudo stem (6.01cm) and equatorial diameter of bulb (4.17cm), were produced by 

treatment T6 (Black polythene mulch+Azotobacter) and T10 (Rice Straw mulch+Azotobacter). It is concluded that Black 

polythene mulch+Azotobacter+PSB, Black polythene mulch+PSB, Black polythene mulch+Azotobacter and Rice Straw 

mulch+Azotobacter are best for garlic growth and yield. 
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1. INTRODUCTION 

Garlic (Allium sativum L.) is an aromatic annual herb, belonging to the Alliaceae family. The economic output of 

garlic comes from its underground bulb rhizome, which is composed of various small cloves. Lilac is covered with 

white or pink paper such as membranes and cells. It can also be used in seasoning foods, chutneys, pickles, curry 

powder, tomato sauce and other foods and has richer nutritional values than other bulb crops. Garlic contains 

protein, phosphorus, potassium, calcium, magnesium, carbohydrates and a colorless, tasteless water-soluble amino 

acid called Allin. When crushing bulb cloves, the enzyme Allinase will act on Allin and decompose it to produce 

allicin. The main component of allicin is odorous diallyl disulfide, which is the main flavoring component in garlic. 

Garlic also contains about 0.1% volatile oil and green garlic rich in ascorbic acid (Pandey, 1997). It is also known 

as the most important ancient Indian medicine. Both garlic and shallots arrived in Egypt from the Far East, and the 

Egyptians systematically planted them on both plants. Garlic is a perennial plant that grows from bulbs. 

Biological fertilizers are microbial preparations based on living carriers, which are used as low-input 

resources in agriculture which can increase the utilization of plant nutrients and promote growth through synthetic 

growth factors (Choudhary et al., 2015). They play an important role in increasing the utilization of nitrogen and 
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phosphorus and improving the biological fixation of nitrogen in the atmosphere and also produce various hormones and 

anti-metabolites (Bhat et al., 2013). Bio-fertilizer viz. Azotobacter, PSB and Azospirillum fix atmospheric nitrogen and 

solubilize the phosphorous to increase fertility of soil and its biological activities. Taking into account the rising cost of 

chemical fertilizers and its harmful effects on soil, soil resources and human health, it takes an hour to explore whether it is 

possible to add low-cost microbial source microorganisms to ecological fertilizers such as Azospirillum Bacteria to 

supplement fertilizers, nitrogen-fixing bacteria and phosphorus bacteria. Inoculation of PSB bio-fertilizer can increase the 

yield of crops by 10% to 30% (Tilak and Annapurna, 1993). 

Mulching is a cropping practice that allows placement of organic or inorganic materials on soil close to plants to 

provide an optimum favorable environment for its growth and development. Organic and inorganic mulches controls 

weeds by smothering seedlings and preventing day light from reaching weed seeds that will further prevent germination 

and prevents airborne seeds from taking hold on the soil surface (Altl and Lanthier 2007; Amoroso et al., 2010). As garlic 

is developed during the rabbi season, ranchers need to rely either upon normal precipitation or on water system for water. 

In this manner, reasonable mulching might be compelling to improve garlic creation in just as capacity. Mulching has been 

accounted for to impact natural matter substance, action of microorganisms, accessibility of soil supplements, control of 

the disintegration and soil compaction (Stowell, 2000). In this way, the goal of the current examination was to survey the 

influence of different biofertilizers and mulching on growth, yield and yield attributing traits of garlic bulb. 

2. MATERIALS AND METHODS 

An experiment was conducted at Agriculture farm of School of Agricultural Sciences and Technology, RIMT University, 

Mandi Gobindgarh, Punjab during Rabi season 2019-20 to study the effect of biofertilizers and mulching on growth, yield 

and quality of garlic (Allium sativum L.) cv. PG-18. The experiment consisted of 12 treatments viz. T1 (No mulch+No 

biofertilizer), T2 (No mulch + Azotobacter), T3 (No mulch + PSB), T4 (No mulch + Azotobacter + PSB), T5 (Black 

polythene mulch + No biofertilizer), T6 (Black polythene mulch + Azotobacter), T7 (Black polythene mulch + PSB) T8 

(Black polythene mulch + Azotobacter + PSB), T9 (Rice Straw mulch + No biofertilizer), T10 (Rice Straw mulch + 

Azotobacter), T11 (Rice Straw mulch + PSB) and T12 (Rice Straw mulch + Azotobacter + PSB) and laid out in Factorial 

Randomized Block Design (RBD) with three replications. Biofertilizers were incorporated before the sowing of seed as 

cloves treatment and mulching was incorporated after the germination of cloves. The observation were recorded on growth, 

yield and yield attributing traits of garlic bulb as per standard methods (Ranganna, 2008) on randomly selected plants with 

different characters i.e. plant height (cm) and length of leaf (cm) was measured by using measuring scale. However, length 

of pseudo stem (cm), stem diameter (mm), polar and equatorial diameter of bulb (cm), thickness of bulb and length of 

cloves (mm) were measured by using digital vernier calipers (Mitutoyo, Japan). Whereas, number of cloves per bulb was 

counted manually and weight of bulb (g) and yield (kg/plot and q ha-1) were obtained by using digital balance. However, 

the total soluble solid (TSSºBrix) was measured by using hand refrectometer. The observed data were statistically analyzed 

using analysis of variance as formulated at 5% level of significance (Panse and Sukhatme, 1985).  

3. RESULT AND DISCUSSIONS 

3.1 Growth Parameters  

The present study was indicated that the significant effect of various bio-fertilizers and mulching on growth parameters viz. 

plant height (cm), number of leaves per plant, length of leaves (cm), length of pseudo stem (cm) and stem diameter (mm) 
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(Table 1). However, the highest plant height (53.15cm), number of leave per plant (7.11), length of leaf (34.57cm), stem 

diameter (5.88mm) and length of pseudo stem (6.01cm) were observed under the treatment T8 (Black polythene mulch + 

Azotobacter + PSB), T7 (Black polythene mulch + PSB) and T6 (Black polythene mulch + Azotobacter). These outcomes 

are teamed up with the discoveries of (Meena et al., 2019) in Garlic. The increment in the vegetative development of garlic 

plants by bio-composts may be because of its impact on expanding nitrogen and phosphorus accessibility other than 

improving natural obsession of air nitrogen and produce different chemical and enemies of metabolites in root zone of the 

plant (Zaki et al., 2014). Biofertilizers have many benefits like nitrogen fixation, solubilizing of unavailable phosphorus, 

potassium and micronutrients through the production of various organic acids and reducing soil pH. Biofertilizers could 

produce growth promoting factors, i.e. gibberellins, cytokinins and auxins (Vessey, 2003). The growth and development of 

plant were influenced by various biofertilizers with combination of organic manures. These combination of various 

biofertilizers and organic manures are also enhancing the root biomass, total root surface, and facilitate higher absorption 

of nutrients. The results present also supported with the findings of Singh, (2002), Abbas et al., (2006), Islam et al., (2007), 

Patil et al., (2007). The seed treatment with Azospirillum and PSB expanded phosphate accessibility in soils which thus 

improved multiplication of root development and take-up of different supplements to the more prominent degree, so there 

was development in cell size and cell division which may have helped in expanding plant height and number of branches 

per plant. 

The mulching helps in improving the microclimatic conditions of the soil which might have provided suitable 

conditions for the better growth and development of plant. Among the mulch, plastic mulch straight forwardly influence 

the microclimatic conditions around the root zone of plant by changing the radiation financial plan of the surface and 

diminishing the soil water misfortune and furthermore lessen the development of weed which brings about more uniform 

soil dampness and supplement level in the soil (Liakatas et al., 1986). The soil temperature in the planting bed is raised 

advancing quicker yield improvement and prior reaps (Lamont, 1999). Increase in number of leaves per plant by the 

application of mulch treatment was due to congenial atmosphere and increased soil moisture in rhizosphere of the crop. 

These results are also confirmed with (Rachel et al., 2018), they were reasoned that the greatest plant height, leaf length 

and number of leaves per plant by the utilization of polythene mulches as contrast with other regular mulches. Be that as it 

may, the most elevated plant height, leaf length and number of leaves per plant was recorded in black polythene, it could 

be worrisome about protection of high soil dampness and temperature in onion. 

3.2 Yield and Yield Attributing Traits 

Yield and yield attributing traits of garlic bulb was significantly influenced by the use of various biofertilizers as well as in 

mulching treatments (Table 2). However, the maximum yield (3.90 kg/plot and 54.05 q/ha-1), weight of bulb (24.39g), 

polar diameter of bulb (3.07cm) and total soluble solids (36.26ºBrix) were found under the treatment T8 (Black polythene 

mulch + Azotobacter + PSB). Whereas, the highest number of cloves per bulb (33.46) were recorded in the treatment T7 

with Black polythene mulch + PSB, while the highest thickness of bulb neck (7.95 mm), length of cloves (2.90 mm) and 

equatorial diameter of bulb (4.17cm) were found in the treatment T6 (Black polythene mulch + Azotobacter) and T10 (Rice 

Straw mulch + Azotobacter). These findings are consonance with the findings of (Meena et al., 2019) in Garlic. The 

similar results were also recorded by Bhonde et al., (1997); they announced that the most noteworthy attractive yield of 

onion by seedling treated with arrangement of Azotobacter with 50% N as Azotobacter + 25% N and Azotobacter +100 %. 

Wange (1998) was recorded huge consequence of inorganic N, alone and furthermore in mix with biofertilizer 
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(Azotobacter and/or Azospirillum) on development and yield of garlic. The expanded plant height and yield of garlic was 

recorded by the use of Azotobacter + N at 75 or 100 kg ha-1, Azotobacter + Azospirillum + N at 50 or 75 kg ha-1 and 

Azospirillum + N at 50 kg ha-1 when contrasted with individual and portions alone. However, the Azotobacter + 100 kg N 

ha-1 gave the most noteworthy shoot length and normal bulb weight, all things considered, and expanded the bulb yield by 

13% when contrasted with use of 100 kg ha-1 alone. This incensement is because of more number of bulbs per plot, bulb 

size and normal load of bulbs. Utilization of Azospirillum and PSB not just makes the climatic nitrogen and soil 

phosphorus accessible individually to plants yet additionally upgrades the plant height and bulb yield because of arrival of 

chemicals, nutrients and supplements. The expansion in starch and carbohydrates because of adequate supplements 

accessible in bio-compost may have brought about the increment of bulb diameter and shoot thickness (Yadav et al., 2005 

and Shinde et al., 2013). 

These outcomes show that mulching had positive effect on increasing the bulb yield of garlic. The yield under 

black polyethylene was more than double as compared to no mulch. Well changed aqueous condition improved 

supplements accessibility which is better for plant growth and advancement under dark polyethylene mulch was very much 

interpreted in type of most elevated bulb yield. Expansion in accessibility of supplements and exceptionally smothered 

weeds as a justification and improved yield has been accounted for by Sharma and Nagalakshmi et al., (2002) in 

strawberry. (Pandey et al., 2016) and (Bakshi et al., 2014) likewise detailed similar outcomes. 

CONCLUSIONS 

It can be concluded that the use of various biological fertilizers and mulching have a positive impact on the growth, yield 

and yield attribution characteristics of garlic bulbs. On the basis of present study the black polythene mulch + Azotobacter 

+ PSB, Black polythene mulch + PSB, Black polythene mulch + Azotobacter and Rice Straw mulch + Azotobacter are best 

for garlic growth and development and also increase the yield of garlic bulb.  This is because the combined application of 

mulching and biological fertilizers increased the utilization of nitrogen and phosphorus and at the same time improves the 

biological fixation of nitrogen in the atmosphere and produces hormones and anti-metabolites in the root area of the plant, 

and maintains it in the root area of the plant Microclimate is suitable for a better plant growth and development. 
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Table 1: Influence of various biofertilizers and mulching on growth of garlic (Allium sativam L.) plant cv. PG-18 

Treatment 
Plant height 

(cm) 

Number of 

leaves per plant 

Length of leaf 

(cm) 

Length of 

pseudo stem 

(cm) 

Stem 

diameter 

(mm) 

T1 49.27 6.33 31.12 3.92 4.90 

T2 50.64 6.56 31.89 3.98 5.28 

T3 52.06 6.89 32.20 4.35 5.62 

T4 51.14 6.89 32.92 4.82 5.47 

T5 51.87 6.44 31.74 4.02 5.60 

T6 50.04 6.89 33.57 4.32 5.71 

T7 52.55 7.11 34.06 4.52 5.75 

T8 53.15 7.11 34.57 4.47 5.88 

T9 51.24 7.00 33.36 5.09 5.51 

T10 53.13 7.00 32.67 6.01 5.10 

T11 50.12 7.00 33.35 5.23 5.45 

T12 52.47 6.78 32.14 5.48 4.95 

CD at 5% M 2.31 0.50 1.77 0.26 0.32 

CD at 5% B 2.66 0.57 2.05 0.30 0.37 

CD at 5% M*B 4.61 0.99 3.55 0.52 0.65 

M: mulch and B: biofertilizers 

Table 2: Influence of various biofertilizers and mulching on yield and yield attributing traits of garlic (Allium 

sativam L.) bulb cv. PG-18 

Treatment 
Yield 

(kg/plot) 

Yield 

(q/ha-

1) 

Weight 

of bulb 

(g) 

Polar 

diameter 

(cm) 

Equatorial 

diameter 

(cm) 

Thickness 

of bulb neck 

(mm) 

Number 

of Cloves 

per Bulb 

Length 

of cloves 

(mm) 

TSS 

(ºBri

x) 

T1 3.35 46.18 20.95 2.11 3.22 4.43 26.41 2.09 31.50 

T2 3.55 46.39 22.18 2.83 3.42 5.13 26.84 2.43 31.82 

T3 3.75 48.19 22.11 2.80 3.46 5.88 29.17 2.13 33.77 

T4 3.57 50.47 22.33 2.77 3.39 6.47 31.18 2.31 34.26 

T5 3.54 50.95 24.29 2.92 3.44 7.16 31.04 2.13 33.44 

T6 3.57 50.68 22.33 2.75 3.45 7.95 31.10 2.90 33.71 

T7 3.89 50.79 24.34 3.13 3.58 6.79 33.46 2.77 34.21 

T8 3.90 54.05 24.39 3.07 3.66 6.52 31.07 2.46 36.26 

T9 3.89 46.28 23.41 2.77 3.73 6.24 32.72 3.12 32.84 

T10 3.83 47.10 23.97 2.91 4.17 7.41 33.13 2.14 35.50 

T11 3.71 48.63 23.17 2.49 3.30 5.42 30.37 2.62 33.93 

T12 3.66 49.44 22.88 2.76 3.34 6.12 30.50 2.18 35.38 

CD at 5% 
M 

0.21 2.84 1.30 0.44 0.22 0.31 1.77 0.68 1.16 

CD at 5% B 0.24 3.28 1.50 0.51 0.25 0.36 2.05 0.79 1.34 

CD at 5% 
M*B 

0.42 5.68 2.60 0.89 0.44 0.63 3.54 1.36 2.32 

M: mulch and B: biofertilizers 

 


