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Abstract 

This field experiment was conducted in loamy sand soils of the Horticulture farm, 

Vivekanand Global University Jaipur, during rabi season of 2020-21 and 2021-22. The 

experiment, comparising of 32 treatment combinations replicated three times, was laid out in 

split-plot design with four fertility levels of NPK (0,50, 75 and 100% of recommended dose 

of NPK) and two levels of FYM (without FYM and with FYM @ 25 t ha-1 were added in 

main plots. Four bio-fertilizer levels (No inculcation N2 fixer Azotobacter, PSB inculcation 

and N2 fixer Azotobacter + PSB inoculation) were added in sub plots. The results of the study 

have clearly shown that application of chemical fertilizer up to 100% RDF increased all the 

quality attributes (pungency, chlorophyll content and TSS), N,P,K and S content and uptake 

and availability of N, P and K in soil after harvest the crop. With application of FYM @ 25 t 

ha
-1

 significantly improved all quality attributes (Allyl propyl disulphide, chlorophyll and 

TSS), N, P, K and S content and uptake and availability of N, P and S in soil after harvest the 

crops.Use of biofertilizers (N2 fixers and PSB) alone or in combination increased all the 

quality attributes (Allyl propyl disulphide, chlorophyll and TSS content), NPK and S content 

and uptake and availability of N, P and K in soil after harvest the crop.  
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Introduction 

Onion (Allium cepa L.) is one of the most important commercial vegetable crops 

cultivated extensively in India and it is native of the Central Asia and Mediterranean region 

and commercially grown in China, India, U.S.A., erstwhile U.S.S.R.,Japan, Spain, Turkey, 

Brazil, Egypt etc it belongs to family Alliaceae. Onion is considered to be the second most 

important vegetable crop grown in the world after tomato [1]. Onion is liked for its flavor and 

pungency in onion is due to presence of a volatile oil ‘allyl propyl disulphide’- organic 

compound rich in Sulphur [2]. The beneficial compound called ‘quercetin’ present in onion is 

a powerful antioxidant [3]. 



 

 

In Rajasthan, onion occupies an area 64.76 thousand ha with the production 996.73 

thousand ton and productivity 15.39 MT/ha [4]. In Rajasthan, major onion producing districts 

are Jodhpur, Sikar, Nagaur, Alwar, Jaipur etc. It is a unique vegetable that is used throughout 

the year in the from the salador condiment or for cooking with other vegetables. Onion is also 

used in preparing souyps, sauces, curries, pickles and for flavouring or seasoning food [5]. 

Further, knowing the deleterious effect of using only chemical fertilizers on soil 

health, use of chemical fertilizers supplemented with organic waste and biofertilizers will be 

environmentally benign. Therefore, biofertilizers are widely accepted as low cost 

supplements to chemical fertilizers with no deleterious effect either on soil health or 

environment Bhagyaraj and Suvarna [6]. Availability of nitrogen is important for growing 

plants as it is major indispensable constituent of protein and nucleic acid. The application of 

nitrogen with different doses increased plant growth and yield of onion [7]. Phosphorus has 

its beneficial effect on early root development, plant growth, yield and quality. Potassium 

plays an important role in crop productivity [8]. Keeping in view the significance of above 

aspects, the main objectives of study is to work out the possibility of reducing the use of 

chemical fertilizers by application of organic manures and bio- fertilizers. 

FYMisthecommonlyusedorganicmanurebutitssupplyislimited.Itcontainslowandwidely

varyingnutrientconcentration. Combined use of FYM and inorganic fertilizers is of special 

significance under intensive cropping system as these are complementary and supplementary 

to each other in sustaining crop yields and soil productivity [9]. Biofertilizers are the 

inoculation of microorganism, which are capable of mobilizing nutrient element from 

unavailable toavailableformthroughbiologicalprocesses 

[10].Thesearebiologicallyactivestrainsorproductscontainingactiveformofmicroorganisms. 

These may be helpful for increasing the crop production by way of enhancing the soil 

fertility. Use of biofertilizers not only supplement the nutrient but also improve the efficiency 

of applied nutrients [11]. Studies have also shown that integrated use of chemical fertilizers, 

organic residues such as FYM, compost etc. and biofertilizers resulted in reduced losses of 

nutrients and environmental pollution [12].Balanced fertilization has to be made for different 

crops based on soil testing for attaining maximum yield and profit. There is meager 

information on the balanced use of chemical fertilizers with FYM and biofertilizers for onion 

crop grown in Rajasthan. So in last few years,a greater concern regarding use of biofertilizers 

and organic sources as an alternative/supplement  to chemical fertilization has been derived 

to reduce the high cost that inorganic fertilizers represent in agricultural production. 



 

 

Application of fertilizers is imperative to maintain the desired pace of crop 

production. It needs to be used with caution by alleviating consequent hazards in soil with the 

help of supplemental organic manuring. Continuous use of inorganic fertilizers has depleted 

soil organic matter, resulting into inherent loss of native soil N, available P, available K and 

ultimately lowered the productions [13]. The repeated and excessive application of chemical 

fertilizers is harmful to the plants. Microflora of the soil, which is extremely essential for 

maintaining biological health, texture and structure of soil, also gets affected [14]. 

 

Method and Materials  

 The present experiment was conducted at Horticulture farm, Vivekanand Global 

University, Jaipur, during Rabi season of 2020-21 and 2021-22 was laid out in split-plot 

design in both the years with 32 treatment combinations replicated thrice. Jobner in situated 

at 26.5
0
 North latitude, 75.20

0
 East longitude and an altitude of 427 meters above mean sea 

level, in Jaipur district of Rajasthan. This region falls under Agro-climatic zone IIIA (Semi- 

Arid Eastern Plain) of the state. The climate of Jobner is typically semi-arid characterized by 

extremes of temperature in both summer and winter with low rainfall and moderate relative 

humidity. Maximum temperature in summers is as high as 45 
0
C and minimum temperature 

in winters fall around 0 
0
C. To find out the effect of conjoint use of NPK through chemical 

fertilizers with FYM and bio-fertilizers on growth and yield of onion. The soil of 

experimental field was loamy sand in texture, slightly alkaline in reaction, poor in organic 

carbon with low available nitrogen, phosphorus and sulphur and medium in potassium status. 

The treatments comprised of Chemical fertilizers, FYM and biofertilizers with ten treatments 

Viz., F0- Control, F1-50% of recommended dose of NPK, F2-75% of recommended dose of 

NPK, F3-100% of recommended dose of NPK, M0- Without FYM, M1- With FYM @ 25 t ha
 

-1
, B0- No inoculation, B1- N2 fixer Azotobacter, B2- PSB inoculation and B3- N2 Fixer 

Azotobacter + PSB inoculation, respectively.  

The treatments of chemical fertilizers, FYM, and bio-fertilizers were applied as per 

treatment in respective plot. The spacing 15 cm row to row and 10 cm plant to plant was 

maintained. The seedlings were transplanted in cool evening according to the layout plan. A 

light irrigation was applied just after the transplanting and subsequent irrigation was given at 

an interval of 10-12 days depending upon the soil condition. Harvesting of onion was done on 

last week of May, 2020 and 2021. 



 

 

 

Result and Discussion 

Quality attributes 

 Data pertaining to pungency for both study years and their pooled mean presented in 

table 1 that different level of fertility significantly influenced the pungency in bulb. 

Progressive increase in level of fertility fromcontrol to 100 % RDF brought about significant 

improvement in pungency in onion bulb over preceding levels. Application of 100%RDF 

attained the maximum mean pungency (6.34 mg/100 g) among all the treatment and it 

registered 16.13, 8.94 and 3.85 per centincreasein pungencyover control, 50 and 75 %RDF, 

respectively. Data given in same table also indicating that application of FYM @ 25 tha
-1

 

significantly increased the pungency in onionbulbto the extent of5.58per cent over no FYM 

application in pooled analysis. It is also evident from the data (Table 1.) that use of 

biofertilizers viz., Azotobacter and PSB or in combination significantlyincreased the 

pungency. Use of Azotobacter and PSB increased the pungency to the tune of 4.40 and 3.61 

per cent over no inoculation,respectively.Combinedapplication of 

AzotobacterandPSBrepresentedthemaximumincreaseof 8.97per centover control. 

 

Table 1: Effect of NPK, FYM and bio-fertilizers on Pungency (Allyl Propyl Disulphide 

mg/100 g) 

Treatment 
Pungency(AllylPropylDisulphidemg/100g) 

2021-22 2022-23 Pooledmean 

Fertilizers    

F0 =Control 5.50 5.41 5.46 

F1 =50 %RDF 5.86 5.77 5.82 

F2 =75 %RDF 6.15 6.05 6.10 

F3 =100 %RDF 6.38 6.29 6.34 

SEm+ 0.12 0.09 0.07 

CD(p=0.05) 0.35 0.28 0.22 

FYM    

M0=Control 5.82 5.69 5.76 

M1=25 t ha
-1

 6.12 6.07 6.10 

SEm+ 0.08 0.07 0.05 

CD(p=0.05) 0.24 0.20 0.15 

Biofertilizers    

B0 = Control 5.73 5.64 5.69 

B1 = Azotobacter 5.98 5.89 5.94 

B2 = PSB 5.92 5.86 5.89 



 

 

B3 = Azotobacter + PSB 6.26 6.13 6.20 

SEm+ 0.10 0.09 0.07 

CD (p=0.05) 0.29 0.26 0.19 

 

 It is evident from table 2 that different levels of fertility significantly 

affectedchlorophyll content of leaves during both the years and in pooled 

analysis. The mean maximum 

chlorophyllcontent(0.967mg/gfreshweightofleaves)wasobservedwith100%RDFfo

llowedby75%RDF(0.965mg/g fresh weight of leaves) but these were at par with 

each other. Minimum chlorophyll content was recorded 

incontrol(0.942mg/gfreshweightofleaves),whichwas2.65,1.15and0.26percentlessasco

mparedto50,75and100%RDF,respectivelyinpooledanalysis. Application of FYM also 

had significant effect on chlorophyll content in both the study years as well as in pooled 

analysis.Application of FYM @ 25 t ha-
1
 increased the chlorophyll content by 0.78 per cent 

during individual’s years andpooledanalysis respectively, over control. Data from table 2 

further showed that use of biofertilizers alone or in combination significantly increased the 

chlorophyllcontentofleaves.UseofAzotobacterandPSBincreasedthechlorophyllcontentwiththet

uneof1.37and1.11percentrespectively over control. Application of Azotobacter and PSB in 

combination represented the maximum increase of 2.38 per centoverno inoculation in pooled 

analysis. 

 

Table 2: Effect of NPK, FYM and bio-fertilizers on chlorophyll content (mg/g fresh 

weight of leaves) 

Treatment 
Chlorophyllcontent(mg/gfreshweightofleaves) 

2021-22 2022-23 Pooledmean 

Fertilizers    

F0 =Control 0.945 0.939 0.942 

F1 =50 %RDF 0.958 0.954 0.956 

F2 =75 %RDF 0.967 0.962 0.965 

F3 =100 %RDF 0.970 0.964 0.967 

SEm+ 0.001 0.001 0.001 

CD(p=0.05) 0.004 0.004 0.003 

FYM    

M0=Control 0.957 0.950 0.954 

M1=25 t ha
-1

 0.963 0.959 0.961 

SEm+ 0.001 0.001 0.001 

CD(p=0.05) 0.003 0.003 0.002 



 

 

Biofertilizers    

B0 = Control 0.949 0.943 0.946 

B1 = Azotobacter 0.962 0.956 0.959 

B2 = PSB 0.959 0.954 0.957 

B3 = Azotobacter + PSB 0.971 0.966 0.969 

SEm+ 0.001 0.001 0.001 

CD (p=0.05) 0.004 0.004 0.002 

 

Data pertaining to the effect of integrated nutrient management or total soluble solids 

of bulb are presented in table 

3.ApplicationofdifferentlevelsoffertilityhadsignificantinfluenceonTSS%inbothyearofexperim

entaswellasinthepooledanalysis.ThemeanmaximumTSS(12.88%)wasrecordedin100%RDFtre

atmentasfollowedby75%RDF (12.71 %). However, it was found at par with each other.  

 

Table 3: Effect of NPK, FYM and bio-fertilizers on total soluble solids of bulb 

Treatment 
Total soluble solids (%) 

2021-22 2022-23 Pooledmean 

Fertilizers    

F0 =Control 12.22 12.15 12.18 

F1 =50 %RDF 12.55 12.47 12.51 

F2 =75 %RDF 12.74 12.68 12.71 

F3 =100 %RDF 12.90 12.86 12.88 

SEm+ 0.15 0.16 0.11 

CD(p=0.05) 0.43 0.47 0.31 

FYM    

M0=Control 12.31 12.25 12.28 

M1=25 t ha
-1

 12.89 12.82 12.85 

SEm+ 0.10 0.11 0.08 

CD(p=0.05) 0.31 0.33 0.22 

Biofertilizers    

B0 = Control 12.10 12.06 12.08 

B1 = Azotobacter 12.68 12.64 12.66 

B2 = PSB 12.66 12.63 12.65 

B3 = Azotobacter + PSB 12.96 12.82 12.89 

SEm+ 0.13 0.13 0.09 

CD (p=0.05) 0.35 0.36 0.25 

 

The application of 100 % RDF registered an increase of 5.71, 2.96 and 1.34 per 

centovercontrol, 50 and 75%RDF, respectivelyin pooled analysis. TSS % of bulb was also 

significantly affected by application of FYM @ 25 t ha
-1

 in comparison to control. It 



 

 

registered 4.44percent moreTSSper cent overno application ofFYM. Data from table 3 further 

indicate that inoculation of biofertilizers had significant effect on TSS % of bulb in both the 

yearsaswellasinpooledanalysis.ThemaximummeanofTSS%inbulb(12.89%)wasrecordedwithth

ecombineduseofAzotobacterand PSB which led to an increase of 6.71, 1.82 and 1.94 per cent 

over control, Azotobacterand PSB, respectively. However, thetreatmentwith Azotobacter and 

PSBwereat par witheach otherin pooledanalysis. The similar results have also been reported 

by Sharma et al. [16], Soni [17], Pandey et al. [15], Vachhani and Patel [20], Sreenivas et al. 

[18], Sharma et al. [14], Thilakavathy and Ramaswamy [19]. 

 

Conclusion 

 Maximum TSS in bulb, allyl propyl disulphide content in bulb chlorophyll content in 

leaves, n content and uptake, P content and uptake, K content and uptake, S content and 

uptake in onion were recorded with 100% RDF levels of fertility. The maximum available 

N,P and K in soil after harvest were also recorded in same level of fertility. with the 

application of FYM @ 25 t ha-1 has exhibited maximum TSS, chlorophyll content, pungency 

content, n content and uptake, p content and uptake, k content and uptake by onion crop. 

AvailableNPK content in soil after harvest was maximum in m1 (FYM @ 25 t ha
-1

) 

treatment. Maximum TSS in bulb, allyl propyl disulphide content in bulb chlorophyll content 

in leaves, NPK and s content in onion bulb as well as in leaves, NPK and s uptake by onion 

crop was recorded under f3 combined application of Azotobacter and PSB. 
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