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ABSTRACT 
A field experiment was conducted during rabi, 2013-14 to study the “Effect of 

different combinations of organic manures and supplementation of bio-fertilizers on 

growth, yield and quality of Onion (Allium cepaL.)” at college farm, College of 

Horticulture, Dr. Y.S.R. Horticultural University, Rajendranagar, Hyderabad, Andhra 

Pradesh. The experiment was laid out in randomized block design with three 

replicated 9 treatments viz., T1: Farmyard manure (50%) + Vermicompost (50%), T2: 

Farmyard manure (50%) + Vermicompost (50%) + Azospirillum and PSB @ 5 kg ha
-1

 

each, T3:Farmyard manure (50%) + Vermicompost (25%), + Neem cake (25%), 

T4:Farmyard manure (50%) + Vermicompost (25%), + Neem cake (25%) + 

Azospirillum and PSB @ 5 kg ha
-1

 each, T5:Poultry manure (50%) + Vermicompost 

(50%), T6:Poultry manure (50%) + Vermicompost (50%) + Azospirillum and PSB @ 

5 kg ha
-1

 each, T7: Poultry manure (50%) + Vermicompost (25%) + Neem cake 

(25%), T8:Poultry manure (50%) Vermicompost (25%), + Neem cake (25%) + 

Azospirillum and PSB @ 5 kg ha
-1

 each, and T9: RDF. The data were recorded on 

plant height (cm), leaf length (cm), number of leaves plant
-1

, neck thickness (mm), 

leaf width (cm), leaf dry weight(g), bulb dry weight (g), bulb diameter (cm), bulb 

length (cm), bulb shape index, number of scales bulb
-1

, bulb yield (kg plot
-1

), number 

of bulbs kg
-1

, bulb yield (t ha
-1

), double bulbs (%), marketable yield (%), 

physiological loss of weight (%), sprouting of bulbs (%), rotting of bulbs (%), TSS 

(Brix
o
), moisture content (%), P & S content (%), NPK&S uptake (kg ha

-1
) by the 

crop, available NPK&S (Kg ha
-1

& ppm) and microbial count in the soil (CFU g soil
-1

). 

 

 



 

The highest plant height, leaf length, number of leaves, leaf dry weight, bulb 

dry weight, bulb diameter, bulb length, bulb shape index, number of scales, number of 

bulbs, bulb yield, TSS, P&S content, moisture content, and NPKS uptake  were 

recorded with farmyard manure (50%) + vermicompost (25%) + neem cake (25%) + 

Azospirillum and PSB @ 5 kg ha
-1

 each. Farmyard manure (50%) + vermicompost 

(25%) + neem cake (25%) recorded lower values for physiological loss of weight, 

sprouting of bulbs and rotting of bulbs. Poultry manure (50%) + vermicompost (50%) 

recorded maximum values for post-harvest available soil NPKS. Whereas poultry 

manure (50%) + vermicompost (50%) + Azospirillum and PSB @ 5 kg ha
-1

 each 

recorded maximum values for microbial activity in the soil. However, the higher net 

returns and BCR were obtained with recommended dose of fertilizers. 

  

The results of the present investigation demonstrated that among different 

organic manures tried, farmyard manure (50%) + vermicompost (25%) + neem cake 

(25%) + Azospirillum and PSB @ 5 kg ha
-1

 each can be considered as the best 

treatment for obtaining higher growth and bulb yield. Better quality of onion was 

obtained with farmyard manure (50%) + vermicompost (25%) + neem cake (25%). 

Under organic cultivation of onion, for obtaining maximum net returns and benefit 

cost ratio farmyard manure (50%) + vermicompost (50%) + Azospirillum and PSB @ 

5 kg ha
-1

 each may be used as organic source of nutrients. 

 

 

 

 

 

 

 

 

 

 

 

 

 



Chapter I 

INTRODUCTION     

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

crops cultivated extensively in India and belongs to the family Alliaceae. It is an 

indispensable item in every kitchen as vegetable and condiment. India is the second 

largest producer of onion in the world next to China, accounting for 11.4 per cent of 

the total vegetable area and 10.4 per cent of the total vegetable production. In India, 

onion is being grown in an area of 10.51 lakh ha. with production of 168.13 lakh 

tonnes and the productivity is 16.0 tonnes  ha
-1

. Maharashtra is the leading onion 

growing state in India and other important states are Karnataka, Gujarat, Bihar, 

Madhya Pradesh, Andhra Pradesh, Rajasthan, Haryana, Uttar Pradesh and Tamil 

Nadu. In Andhra Pradesh, onion is cultivated in an area of 86.67 thousand hectares 

with production of 15.60 lakh tonnes and the average productivity is 18.0 tonnes  ha
-1

 

(NHB, 2013). 

 

Onion is liked for its flavour and pungency which is due to the presence of a 

volatile oil ‘allyl propyl disulphide’- organic compound rich in sulphur. It is being 

used in several ways as fresh, frozen and dehydrated bulbs. Dehydrated onion is in 

great demand which reduces transport cost and storage losses. It has got good 

medicinal value too. Onions are diuretic, applied on wounds, boils and bruises. It 

relieves heat sensation, insect bites and soar throat, besides bulb juice is used as 

smelling agent on hysterial fits and faintness. 

 

 Green revolution in sixties gave tremendous boost to agricultural production in 

India. During the era of green revolution, spectacular increase in crop yields resulted 

primarily from the introduction of fertilizer responsive HYV, extension of irrigated 

area, high use of chemical fertilizers and pesticides. In this process, relative 

contribution of organic manures as a source of plant nutrients declined substantially. 

With increase in cost of inputs, inorganic fertilizers became increasingly more 

expensive. Another issue of great concern is that the sustainability of soil productivity 



as lands began to be intensively tilled to produce higher yields under multiple and 

intensive cropping system. The occurrence of multi-nutrient deficiencies and overall 

decline in the productivity of the soil under intensive fertilizer use have been widely 

reported (Chhonkar, 2003). Consequently, many farmers are seeking alternative 

practice of organic farming to make agriculture more sustainable.  

 

 Organic farming is not mere non-chemical agriculture but it is a system 

integrating relationships between soil, plant, water, soil micro flora and fauna. 

Organic farming aims in creating a healthy soil and helps in proper energy flows in 

soil, crop, water and environment, while the plant system keeps biological life cycle 

alive and helps in sustaining considerable levels in yield (Lampkin, 1990). 

 

 Several attempts have been made to increase yield potential of bulb and root 

crops, but they are concerned with use of inorganic fertilizers which results in loss of 

soil fertility and soil health. Farmyard manure being bulky organic material, releases 

the soil compactness and improves the aeration in addition to the supply of essential 

plant nutrients and organic matter and increase soil microbial establishment along 

with accumulation of excess humus content. It acts directly for increasing crop yield 

by accelerating the respiratory process through cell permeability or by hormones 

through growth action. It supplies nitrogen, phosphorus and sulphur in available form 

to the plants through biological decomposition. Indirectly it improves the physical 

properties of soil such as aggregation, aeration, permeability and water holding 

capacity (Chandramohan, 2002). 

  

 Vermicompost provides vital macronutrients (N, P, K, Ca and Mg)  and 

micronutrients (Fe, Mo, Zn and Cu). The chemical analysis of vermicompost revealed 

that N, P and K contents were 0.8, 1.1 and 0.5, per cent respectively. Vermicompost 

besides being a rich source of micronutrients, also acts as a chelating agent and 

regulates the availability of metallic micronutrients to the plants and increases the 

plant growth and yield by providing nutrients in the available form (Giraddi, 1993). 

Poultry manure generally refers to excretement, as voided by the animal. The total N 



and P contents of poultry manures and litters are among the highest of all animal 

manures (Somners and Sutton, 1980). Castellanos and Pratt (1981) estimated that 60 

per cent of the organic N in poultry manure was available. Due to its rapid 

mineralization, poultry manure was recognized as a valuable source of plant nutrients 

for crops. The nitrogen (60%) is present as uric acid, 30 per cent as more stable 

organic nitrogen and the balance as mineral nitrogen (Srivastava, 1998). Neem cake is 

a main product of neem seed kernel and has adequate quantity of NPK in organic form 

for plant growth. Being a totally botanical product, it contains 100% natural NPK 

contents and other essential micro nutrients.  

               

 The bio-fertilizers are alternative sources to meet the nutrient requirement of 

crops and to bridge the future gaps. Further, knowing the deleterious effect of using 

only chemical fertilizers on soil health, use of organic manures supplemented with 

bio-fertilizers will be environmentally benign. Further, the bio-fertilizers are widely 

accepted as low cost supplements to chemical fertilizers without any deleterious effect 

either on soil health or environment (Bhagyaraj and Suvarna, 1999). It is suggested 

that organic farming should include green manure crops whenever possible, as part of 

a sustainable rotation system, and legumes are to be recommended when little N is 

available (Willumsen and Thorup-Kristensen, 2001). 

      Greenland (1975) suggested that for a sustainable crop production system, 

chemical nutrients removed by the crop must be replenished and physical conditions 

of the soil maintained. The continuous and imbalanced use of fertilizers is adversely 

affecting the sustainability of agricultural production besides causing environmental 

pollution. In view of increased awareness about organic farming, residue free food 

production, increased availability of organic inputs and sustainability in the farm, 

investigation on these aspects have thus become imperative to study and assess their 

effect on yield, quality and post harvest storage life of vegetables in general and onion 

in specific. Organic nutrient management provides excellent opportunities to 

overcome all the imbalances besides sustaining soil health and enhancing crop 

production. This optimizes the benefit from all possible sources of plant nutrients in 



an organic manner. Further, the information on organic cultivation and effect of 

different organics on postharvest quality of the produce is very meagre. Hence, this 

investigation is planned to identify the ideal organic nutrient management package. 

 Keeping in view of all the above points, the present investigation was proposed 

to be undertaken with the following objectives 

1. To study the effect of organic manures and bio-fertilizers on growth and yield of 

onion. 

2. To study the effect of organic manures and bio-fertilizers on quality and post-

harvest life of  onion.        

3. To study the effect of organic manures and bio-fertilizers on the nutrient (N, P, K & 

S) uptake by the plants, nutrient status and microbial count in the soil. 

4. To study the Benefit Cost ratio of different combinations of organic     manures and 

bio-fertilizers. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Chapter II 

REVIEW OF LITERATURE 

In recent past, organic farming practice which encompasses use of organic 

manures, bio-fertilizers etc. is gaining paramount importance in vegetable cultivation. 

Onion being bulbous crop needs more of organic substances for proper growth and 

development of bulbs. Adoption of organic farming practices in crop like onion 

assumes special significance as it is most potential vegetable that earns maximum 

foreign exchange, among vegetable crops in India. 

In this chapter, all the available and relevant literature pertaining to the 

“Effect of different combinations of organic manures and supplementation of bio-

fertilizers on growth, yield and quality of Onion (Allium cepa L.)” has been reviewed. 

Since the literature on the effect of organic manures on growth, quality and yield 

attributes is not adequate in onion, the combined effect of organics in general and 

FYM, vermicompost, poultry manure, neem cake and bio-fertilizers in particular on 

various crops has been reviewed and presented in this chapter under following 

headings. 

2.1 Effect of organic manures and bio-fertilizers on growth and yield parameters 

2.2 Effect of organic manures and bio-fertilizers on quality and post-harvest  

       life of onion 

2.3 Effect of organic manures and bio-fertilizers on nutrient uptake by the plant,        

 nutrient status and  microbial count in the soil and benefit cost ratio.     



 

2.1. Effect of organic manures and bio-fertilizers on growth and yield         

parameters.  

Shete et al. (1993) reported that application of farmyard manure @ 20 t ha
-1

  

produced maximum yield of onion bulbs (36.7 t ha
-1

) as compared to control (28.7 t 

ha
-1

) followed by application of vermicompost @ 5 t ha
-1

 which produced the bulb 

yield of 23.30 t ha
-1

. Alkaff et al. (2002) obtained the highest rate of increase in total 

yield fed
-1

 with FYM, followed by the mineral fertilizer and bio-fertilizer in onion. 

Onion yield was increased by increasing the levels of fly ash and FYM, latter having 

more influence on yield of onion bulbs (Patil et al., 2005).  

Higher yield was recorded with application of FYM @ 50 t ha
-1 

in turmeric 

(Shaha, 1988) and @ 30 t ha
-1

 in potato (Grewal and Trehan, 1984). Balashanmugam 

et al. (1989) recorded higher yield of fresh rhizomes in turmeric with application of 

FYM @ 25 t ha
-1.

 

Maheswari et al. (1991) reported that application of FYM @ 15 t ha
-1

 

observed 8% higher biomass and 10% higher oil yield in palmarosa compared to 

control.  

Chavan et al. (1997) found that combined application of nitrogen through 

FYM and urea was more beneficial compared to fertilizer alone in order to increase 

the yield and quality of chilli. 

Nirmala et al. (1999) found that incorporation of FYM @ 30 t ha
-1

 alone 

stimulated the yield of cucumber by 30%. They also noticed that the tender fruit yield 



and yield attributes increased significantly due to the application of bio-fertilizers, 

singly or in combination with FYM. 

Harikrishna et al. (2002) reported that application of FYM @ 25 t ha
-1

 

recorded significantly lower yield (30.13 q ha
-1

) over RDF (40.21 q ha
-1

) in tomato. 

Patil et al. (2004) reported that application of FYM (50 %) along with half RDF 

recorded maximum number of fruits plant
-1

 and the highest fruit yield over 100% RDF 

in tomato. 

Kumpawat (2004) recorded the maximum plant height with application of 

100% recommended N through FYM in maize. Balyan et al. (2006) reported that 

application of FYM @ 10 t ha
-1

 significantly increased plant height and dry matter 

accumulation plant
-1 

than no FYM over application of 100 % RDF in maize. Kler and 

Walia (2006) reported that the treatment supplemented with FYM along with crop 

residue incorporation and green manuring recorded higher dry matter accumulation 

over chemical farming in wheat and also proved beneficial in boosting up the crop 

yields by 12.40% compared to chemical fertilizers.  

The greater plant height with application of FYM @ 20 t per ha was also 

obtained by Surlekov and Pankov (1989) in chilli. The increase in plant height due the 

application of vermicompost may be due to its rich content of macro and micro 

nutrients, vitamins, growth hormones and micro flora (Bhavalkar, 1991). 

The increased leaf length in onion plant may be attributed to better 

availability of nutrients in vermicompost and bio-fertilizers (Giraddi, 1993). 

 



Among control, RDF (120:60:60 kg ha
-1

) + 10 t FYM ha
-1

, 50% RDF + 50% 

N through FYM, 50% RDF + 50% N through vermicompost, 50% RDF + 50% N 

through neem cake, 50% RDF + 50% N through compost and 50% RDF + 50% N 

through poultry manure, Dalavi et al. (2009) reported that application of  RDF + FYM 

@ 10 tha
-1

 resulted in maximum dry fodder and fresh cob yield in sweet corn.  

In pot experiments, onions (Allium cepa var. aggregatum) were grown with 

12 different combinations of soil, mine soil, vermicompost made from coir or water 

hyacinth and farmyard manure. Results revealed that organic amendments increased 

onion growth and yield in mine soil and coir vermicompost appears to be a very 

effective amendment for this purpose (Thanunathan et al., 1997).  

In onion (cv. N-53), Reddy and Reddy (2005) recorded that the plant height, 

number of leaves plant
-1

, leaf area, bulb length, diameter, weight and yield increased 

significantly with increasing levels of vermicompost (from 10 to 30 t ha
-1

). Among 

three levels of vermicompost (2, 4 and 6 t ha
-1

), Bybordi and Malakouti (2007) 

reported that the highest yield was obtained with vermicompost @ 6 t ha
-1 

in red 

onion. 

The increase in number of leaves per plant in onion plant may be due to the 

vital macro and micro nutrient availability with vermicompost (Giraddi, 1993). 

 Kopczynski et al. (1999) reported that the highest root yield in sugar beet 

was recorded with the application of vermicompost @ 6 t ha
-1

. 

Tomar et al. (1998) reported that  highest yields  were recorded when brinjal 

plants were grown in pots containing soil with the addition of vermicompost followed 



by FYM, vermicompost + FYM compared to soil alone. They further reported that the 

highest yield was recorded when carrots were grown in pots containing soil amended 

with vermicompost and FYM compared to unamended soil. 

Yadav and Vijayakumari (2003) reported the higher number of fruits plant
-1

, 

fruit weight, fruit length and fruit diameter with vermicompost alone in chillies. 

Similar results are in agreement with the findings of Jayathilake et al. (2003) and 

Gunjan Aswini et al. (2005) in onion. 

Among the different treatments of vermicompost (10 kg tree
-1

), FYM (25 Kg 

tree
-1

), pig, sheep, goat and poultry manures and guava leaf litter (20 Kg tree
-1

 each), 

NPK (250:350:200 g tree
-1

) and control (without any treatment), Naik and Babu 

(2007) reported that highest yield was recorded in guava with the application of 

vermicompost @ 10 kg tree
-1

. 

Among vermicompost, rhizobium and DAP, Raghwendra et al. (2008) 

reported that the application of vermicompost resulted in higher dry matter, grain and 

straw yields in chickpea.  

Peyvast et al. (2008a) reported that addition of vermicompost to soil 

increased plant height significantly in spinach. They further reported that leaves and 

roots were highest when fertilized with vermicompost and lowest when the 

vermicompost was not supplied. Peyvast et al. (2008b) reported that between 

vermicomposted cattle manure and soil (0:100, 10:100, 20:100 or 30:100 (v/v)) the 

highest total yield was recorded in vermicompost + soil @ 0:100 in parsley.  They 



further reported that the incorporation of vermicompost into soil 

increased plant height. 

Alam et al. (2011) reported that among twelve treatments of control, VC @ 

2.5 t ha
-1

, VC @ 5.0 t ha
-1

 , VC @ 10.0 t ha
-1

, VC @ 2.5 t ha
-1

 + 50% NPKS, VC @ 5 

t ha
-1 

+ 50% NPKS, VC @ 10 t ha
-1

 + 50% NPKS, VC @ 2.5 t ha
-1

 + 100% NPKS, 

VC @ 5 t ha
-1

 + 100% NPKS, VC @ 10 t ha
-1

 + 100% NPKS, 50% NPKS and 100% 

NPKS, better growth and yield were recorded with the application 

of vermicompost @ 10 t ha
-1 

than 100% NPKS in red amaranth. 

Darzi et al. (2012) reported that among vermicompost (0, 5 and 10 t ha
-1

), 

PSB and Bacillus circulans, the highest plant height and biological yield were 

obtained with the application of vermicompost @ 10 t ha
-1

 in anise.  

Ranuma et al. (2012) recorded the highest plant height and leaf yield in 

mulberry with vermicompost application.                             

Lopez et al. (2012) observed that when the rates of vermicompost were 

increased,  the plant height, fruit and root dry weight were also found increased as 

compared to control when pepper was grown in greenhouse conditions.  

Molina et al.  (2012) reported that vermicompost  promoted the faster plant 

growth and more dry weight in Ardisiae scallonioides than plants grown without 

vermicompost and the effect on plantlet weight was possibly for the highest content of 

phosphorus found in the  vermicompost.  

 



Mamta and Rao (2012) recorded higher plant height and fruit weight in 

the vermicompost treated field as compared to control in brinjal and recommended 

that while raising brinjal crop farmers should use vermicompost instead of synthetic 

fertilizers. 

Abbey (2000) reported that application of poultry manure @ 3t ha
-1

 plus 100 

kg NPK fertilizer gave the highest bulb yield of 12.4 t ha
-1

 in onion. 

The increase in plant height due to availability of soluble phosphorus in soil 

solution was higher when poultry manure was applied in amaranthus (Warncke and 

Siregar, 1992).  

Beaulah (2001) reported that highest pod yield tree
-1

, plant height and dry 

matter production were observed with the application of poultry manure + neem cake 

@ 250 g tree
-1

 + panchakavya @ 2% in moringa.  

Sharma et al. (1986) found that only 105 kg N ha
-1

 was required when urea 

was blended with neem cake as against 205 kg N ha
-1

 through urea for producing 100 

q ha
-1 

yield in radish. 

Paturde et al. (2002) reported that in safed musli, the number of tubers, fresh 

and dry tuber yield increased with application of organic manures like neem cake over 

control. 

Neem cake @ 2 % w/w was very effective in significantly increasing growth 

parameters (i.e., shoot dry weight, root fresh weight) of japanese mint (Singh and 

Vinod Kumar, 1995). 



Ramachandra and Bhaskar (1996) reported that in moringa, application of 

neem cake @ 250 g m
-2

 along with modified form of panchakavya recorded maximum 

dry weight along with fruit yield of 16.7 t ha
-1

 compared to control (4.1 t ha
-1

). 

 

Amarendra Kumar et al. (1997) reported that application of neem cake 

resulted in significantly highest yield (225.5 q ha
-1

) and increased plant height in 

tomato. 

Studies conducted at Vridhachalam, Tamil Nadu showed that application of 

neem cake @ 1 t ha
-1 

recorded significantly higher yield of sesame as compared to 

FYM applied @ 5 t ha
-1

 and no manure (Anonymous, 1997). Application of neem 

cake @ 1 t ha
-1

 recorded significantly higher yield of sesame as compared to FYM 

applied @ 5 t ha
-1

 and no manure (Anonymous, 1998). Ojeniyi and Sanni (2000) 

reported that growth and yield of okra were significantly increased with the 

application of neem fruit powder up to 6 t ha
-1

. 

Murugan (2000) reported that combined application of vermicompost + 

neem cake, composted poultry manure + neem cake improved plant height in baby 

corn. 

Renuka and Shankar (2001) reported that application of neem cake alone or 

in combination resulted in highest yields of 2 ½ times over control in tomato.  

Arulmozhiyan et al. (2002) reported higher leaf yield of betel vine due to 

application of neem cake @ 2.5 kg plot
-1

 compared to urea alone. 



Hakeem et al. (2008) reported that application of neem cake at 0, 300 and 

600 kg ha
-1 

with bio-fertilizers increased plant height and dry weight till 60 DAS and 

showed marked response on 1000 seed-weight in black gram.  

Among different combinations of FYM (10, 15 and 20 t ha
-1

),  

vermicompost and neem cake (0.5 and 1.0 t ha
-1

 each) Umesha et al. (2011) recorded 

that maximum plant height, total dry matter, fresh and dry herbage yield with the 

application of FYM @ 20 t ha
-1 

+ vermicompost and neem cake @1.0 t ha
-1 

each in 

Solanum nigrum.  

Nanthakumar and Veeraghavathatham (1999) noticed that combined 

nutrition of organic manure through FYM (2.5 t ha
-1

), Azospirillum and PSB (2 kg ha
-1

 

each) and 75% of recommended dose of inorganic nitrogen and phosphorus increased 

the yield and its components in brinjal.  

Duraisamy et al. (1999) revealed that fruit yield of tomato recorded 

maximum with composted coir pith followed by FYM and Azospirillum over 

inorganic nitrogen.                          

2.2. Effect of organic manures and bio-fertilizers on quality and post-           

harvest life of onion. 

The substitution of nitrogen through FYM showed minimum post harvest 

losses of onion bulb due to reduced rotting, sprouting and physiological weight loss 

(Anon., 1996). Further, the lowest decay, sprouting and total loss (11.24, 33.96 and 

34.04 per cent, respectively) of onion bulb were recorded due to application of 

vermicompost at 3 tonnes per hectare at Karnal (Anonymous, 1996). 



Sankar et al. (2005) reported that the organic treatment combination 

consisting of 3 per cent panchakavya + 50 per cent FYM + 50 per cent poultry manure 

registered the lowest post harvest loss (30.57%) in onion at 120 days after storage 

over onion grown with inorganic fertilizer of 100 per cent NPK (39.84%). 

Mahendran and Kumar (1998) studied the effect of bio-fertilizers on quality 

parameters of potato. Application of two equal split doses of 100 per cent 

recommended dose of NPK with Azosprillum and Phosphobacterium increased the 

ascorbic acid content significantly over control. 

Balasubramani (1988) reported that Azospirillum inoculation to seed and 

application to soil with 30 kg N per ha recorded the higher ascorbic acid content in 

bhendi. 

Jadhav (1994) found significant increase in total carbohydrate content of 

mulberry leaves when it was supplemented with vermicompost or FYM manure over 

inorganic fertilizers. 

Venkatesh (1995) observed higher amount of ascorbic acid and total sugars 

and decreased acidity in grapes due to application of organic manures when compared 

to inorganic fertilizer application. 

 In tomato, the application of organic manure such as FYM and bio-

fertilizers like Azospirillum and Phosphobacterium along with recommended dose of 

fertilizer recorded maximum total soluble solids, ascorbic acid and lycopene content 

(Sendur et al., 1998). Patil et al. (2004) reported that application of FYM (50 %) 

along with half RDF recorded maximum TSS over 100 % RDF in tomato.  



Yadav (2006) reported that the application of 50 per cent N through poultry 

manure along with foliar spray of Panchagavya (3%) on 30
th

 and 50
th

 day was the 

viable organic approach for eco-friendly rice production. 

Sable et al. (2007) reported that more TSS with increased shelf life was 

recorded with application of 50% N through neemcake and 50% N through 

vermicompost in tomato.  

Among addition of different vermicompost levels (0, 10, 20 and 30%) to 

sandy loam soil, Peyvast et al. (2008a) reported that the highest TSS was recorded 

when the soil was amended with 10% vermicompost in spinach. 

Singh et al. (2010) reported that application of vermicompost alone 

increased shelf life by 250% and TSS beyond 4.5% in tomato. They also reported that 

application of vermicompost @ 7.5 t ha
-1

 + 50% dose of NPK fertilizer (60:30:30 kg 

ha
-1

) was optimum for obtaining better quality in tomato.   

2.3. Effect of organic manures and bio-fertilizers on nutrient uptake by     

the plant, nutrient status and microbial count in the soil and benefit 

cost ratio. 

Chellamuthu (1978) reported that application of N as FYM @ 90 kg ha
-1

 

registered the highest available N content as against inorganic source of N and control. 

The increase in available N status by continuous addition of FYM has been reported 

by Singh et al. (1980) and Gupta et al. (1983). 



Muthuvel et al. (1990) also reported that the application of FYM @ 90 t ha
-1

 

annually increased organic carbon, total nitrogen and microbial biomass. The higher 

available nitrogen content of soil with FYM addition could be due to favourable 

microbial activity and enhanced biomass addition to the soil probably as a result of 

improved soil physical properties. The beneficial effect of FYM on various 

physicochemical properties of soil was reported by Sudhakar (2000).  

Barani and Anburani (2004) recorded the highest N, P and K uptake with the 

application of FYM @ 25 t ha
-1

 + 75% of RDF @ 40:50:30 NPK kg ha
-

1
and vermicompost @ 5 t ha

-1
 in bhendi. Parihar et al. (2005) recorded higher 

uptake of N, P and K with vermicompost application as compared to FYM. 

Balyan et al. (2006) reported that application of FYM @ 10 t ha
-1

 

significantly enhanced the uptake of N, P and K and was 36.32%, 39.32% and 26.01 

% increase over application of 100% RDF in maize.  

Kumari and UshaKumari (2002) reported that enriched vermicompost 

resulted in higher uptake of N, P and K in cowpea.  

In sunflower, Kademani et al. (2003) recorded the highest uptake and 

available N, P and K in soil with the application of vermicompost @ 2 t ha
-1 

treatment 

followed by FYM. Similarly in maize, Jayaprakash et al. (2004) recorded the highest 

available N, P and K of the soil with the application of vermicompost @ 2 t ha
-1

 

followed by FYM @ 10 t ha
-1

. 

Namita et al. (2005) reported that the available soil P and N were improved 

with the addition of vermicompost. They also reported that multi fold increase was 



noticed in the total colony counts of fungal populations with application of 

vermicompost to the soil. 

Omraj et al. (2007) reported that higher nutrient content and uptake by 

maize was recorded with application of vermicompost @ 1.5 t ha
-1

 than 1.0, 0.5 t ha
-1

 

and control. 

Venkatakrishnan and Ravichandran (2007) reported that the highest 

NPK uptake of tops and trashes (98.29 and 89.12 kg ha
-1

 for N, 57.15 and 46.01 kg ha
-

1
 for P and 233.17 and 169.54 kg ha

-1
 for K respectively) were recorded with 

pressmud @ 25 t ha
-1 

+ vermicompost @ 5 t ha
-1

. They also reported that the highest 

postharvest available soil N (254 kg ha
-1

) and P (22.7 kg ha
-1

) were recorded with the 

same treatment in sugarcane.  

Hu Cheng et al. (2007) reported that total N, available P, K and soil 

microbial biomass were positively influenced by the application of vermicompost.  

Sunita et al. (2007) reported that the highest microbial biomass, available P 

and N content of wheat grown soil were recorded with the application of 

vermicompost. 

Among different levels of vermicompost (0, 5, 10 and 15 t ha
-1

), Azarmi et 

al. (2008) reported that significant increase was observed in soil N, P and K 

availability with the addition of vermicompost @ 15 t ha
-1

 compared to control in 

tomato grown soil. 



In Kasuri cultivar of fenugreek, Deora and Jitendra Singh (2008) reported 

that application of vermicompost significantly increased N content in seed and P 

content in both seed and straw. There was also significant increase in N, P, and 

K uptake by the crop and P and K content in soil after the harvest over control. 

Parthasarathi et al. (2008) reported that vermicompost application  increased 

available NPK and microbial population in black gram cultivated soil. Raghawendra 

et al. (2008) reported that the application of vermicompost increased significantly 

total N and P uptake by chickpea.  

Peyvast et al. (2008a) recorded significantly highest N, P and K in petioles 

and leaves of spinach with the addition of 10% vermicompost.  

Ramesh et al. (2008) reported that the highest soil available N (173.3 kg ha
-

1
) was recorded with application of vermicompost in maize.  

Narolia et al. (2009) reported that significant increase was observed in N, P 

and K nutrient uptake by grain and stover, net returns and BC ratio when 

vermicompost was applied @ 2 t ha
-1

 compared to control in pearl millet.  

Tejada and Gonzalez (2009) reported that application of vermicompost had 

shown positive effect on soil biological properties. Murthy et al. (2009) reported that 

the application of RDF with vermicompost and gypsum recorded higher NPK uptake 

in groundnut.  

Nihad and Jessykutty (2010) reported that the nitrogen content from the 

recommended FYM was substituted through vermicompost and green manure (50% 



each) + RDF (125:100:50 kg ha
-1

) recorded the highest available phosphorus (48.32 

kg ha
-1

), microbial density of the soil (40.50 CFU g
-1

 bacterial, 31.00 CFU g
-1

 fungi 

and 27.00 CFU g
-1

actinomycetes) and nutrient uptake (60.86 kg ha
-1

 N, 7.55 kg ha
-1

 P, 

66.89 kg ha
-1

 K) of brinjal plants. This treatment was at par with the substitution of 

nitrogen content from the recommended FYM through FYM and green manure (50% 

each) + RDF (125:100:50 kg ha
-1

) which recorded the available phosphorus (44.83 kg 

ha
-1

), microbial density (40.00 CFU g
-1

 bacterial, 30.90 CFU g
-1

 fungi and 26.93 CFU 

g
-1

actinomycetes) and nutrient uptake (54.15 kg ha
-1

 N, 6.57 kg ha
-1

 P, 56.47 kg ha
-1

 

K). Further, the treatment 150% N content from the recommended FYM was 

substituted through vermicompost recorded highest available potassium (506.95 kg ha
-

1
).    

Marathe et al. (2010) reported that significant improvement in available N 

was observed with the incorporation of vermicompost in soil while available P and K 

were very high with FYM by pomegranate seedlings. The total nutrient uptake by the 

seedlings was also highest with vermicompost incorporated in soil. Incorporation of 

FYM showed complete supremacy in improving nutrient content of leaves, stems and 

roots of the plants except N.  

Pramanik et al. (2010) reported that vermicompost application significantly 

increased the concentration of mineralizable N, available P and exchangeable K in 

soil. They further emphasized that application of vermicompost increased the 

proportion of fungal biomass in total soil microorganisms. 



Tharmaraj et al. (2011) reported that N, P and K in rice cultivated soil were 

found distinctly enhanced in vermicompost treated soil. 

 Trivedi et al. (2012) reported that maximum N and P uptake were recorded 

with the incorporation of vermicompost and FYM respectively in guava. 

Jayakumar et al. (2012) reported that vermicompost could enhance soil 

biodiversity by promoting the beneficial microbes which inturn enhance plant growth 

directly by production of plant growth-regulating hormones and enzymes and 

indirectly by controlling plant pathogens, nematodes and other pests thereby 

enhancing plant health and minimizing the yield loss. 

 Dhanushkodi and Kannathasan (2012) recorded the highest available N, P 

and K with the application of  biocompost and vermicompost @ 5 t ha
-1 

 each in rice 

grown soil.  

Pant et al. (2012) reported that microbial activities in soil increased with 

increasing concentrations of vermicompost tea in Pak choi. They further reported 

that vermicompost tea could be used to improve plant nutrient status and enhance soil 

biological properties in vegetable production. 

Khan et al. (1974) reported that application of oilcakes of neem, groundnut 

and castor increased total fungal population in rhizosphere and supported the number 

of parasitic fungi. 

Umareddy (1999) reported that the application of 100% RDN through neem 

cake significantly increased the available P (38.6 kg P2O5 ha
-1

) over control of 13.44 



kg P2O5 ha
-1 

and available K in the soil (321.52 kg K2O ha
-1

) over control of 226.19 kg 

K2O ha
-1

 in soil.  

Ojeniyi and Sanni (2000) reported that application of neem fruit powder up 

to 6 t ha
-1

increased soil K and leaf P contents of okra significantly.  

In tomato, Sable et al. (2007) reported that the nutritional value of the soil 

was increased with application of 25% N through neem cake and 75% N 

through vermicompost. 

Hakeem et al. (2007) reported that available nitrogen status was increased 

with progressive increase in levels of neem cake in in black gram. They also reported 

that available phosphorus increased with neem cake @ 600 Kg ha
-1

. 

However, neem cake @ 300 kg ha
-1

 showed a decrease in available P and K relative to 

initial status.  

Hakeem et al. (2008) reported that the uptake of NPK was increased 

significantly by the application of neem cake and bio-fertilizers in black gram. 

Nihad and Jessykutty (2010) reported that application of 50% RDN through 

FYM and neem cake along with the microbial inoculants mixture recorded highest 

nutrient uptake, and benefit cost ratio in Plumbago rosea. 

Patra et al. (2011) reported that there was significant improvement in N, P 

and K uptake by groundnut with the combined application of vermicompost, phospho 

compost, poultry manure and neem cake each @ 2.5 t ha
-1

. 



Sushanta et al. (2012) reported that available N and P content of wheat 

increased with the increasing levels of nitrogen and neem cake. The uptake of NPK by 

wheat increased significantly with increasing levels of N up to 60 mg kg
-1

 

and neem cake upto 0.125%. But the available K content of soil decreased with the 

application of N and increased with the application of NC. 

Among different combinations of FYM (10, 15 and 20 t ha
-1

), vermicompost 

(0.5 and 1.0 t ha
-1

) and neem cake (0.5 and 1.0 t ha
-1

), Umesha et al. (2011) reported 

that the highest net returns of Rs. 34,000 ha
-1

 and BC ratio (1.80) were recorded with 

the application of FYM @ 20 t ha
-1 

+ vermicompost @ 1.0 t ha
-1 

+ neem cake @ 1.0 t 

ha
-1

 in Solanum nigrum.  

Sandeep Kumar (2013) reported that the net returns (Rs.2,99,080 ha
-1

) and 

BCR (5.05) were higher with vermicompost (100%) in carrot. 

The application of dairy cattle waste and poultry waste composts released 

approximately 31.5 and 51.3 per cent nitrogen, respectively and had decreased nitrate 

leaching to deeper soil layer in Kyushu area (Yanwang et al., 2002).  

Incorporation of organic substances could increase the micronutrient status 

in soil depending upon the supply of reducing and chelating substances. In this regard, 

the studies of Bijay Sijngh et al. (1988) observed that the higher concentrations of 

micronutrients were observed in the soil tested with poultry manure and Sesbania 

aculatae. 

Manisha Kachari Korla (2012) reported that inoculation of PSB 1 + 100 per 

cent phosphorus + recommended dose of nitrogen and potassium recorded highest 



yield (33.94 t/ha) with cost benefit ratio of 1:2.58 over uninoculated control (FYM) in 

cauliflower. 

Singh et al. (2013) reported that the plant grown at fertility level of 

N200P100 K100 along with application of Azospirillum as seed and seedlings treatment 

as well as soil application gave the highest dry matter yield per plant as well as NPK-

uptake by plant from the soil in cabbage. 

Mathews et al. (2006) reported that application of 150% RDF, bio-fertilizers 

(Azospirillum and PSB) and ZnSO4 at 25 kg ha
-1

 resulted in the highest total uptake of 

N, P and K and Zn at all the stages of crop growth in rice. Residual N, P and K were 

also found to be highest for this treatment. 

Narayanamma et al. (2005) reported that there was a significant increase in 

the total N, P and K contents of  cauliflower curds with the bio-fertilizers 

 (Azotobacter, Azospirillum, PSB and VAM) compared with the RDF. The use of bio-

fertilizers also enhanced the nutrient status of available N, P and K in the soil.  

 

 

 

 

 

 



Chapter III 
 

MATERIAL AND METHODS 
 

          A field experiment was conducted during rabi, 2013-14 to study the “Effect of 

different combinations of organic manures and supplementation of bio-fertilizers 

on growth, yield and quality of Onion (Allium cepa L.)”. The details of material 

and methods used and the experimental techniques adopted during the course of 

investigation are described below. 

3.1 EXPERIMENTAL SITE 

              The experiment was laid out at the “college farm”, College of Horticulture, 

Dr. Y.S.R. Horticultural University, Rajendranagar, Hyderabad, Andhra Pradesh. This 

region falls under VI Agro climatic zone of Andhra Pradesh state. Previously no crops 

were grown at the experimental site since it was virgin soils. 

3.2 CLIMATE AND WEATHER CONDITION 

The experimental site is located at college farm, College of Horticulture, 

Rajendranagar, Hyderabad comes under sub-tropical zone and is situated at a latitude 

of 17
0
19

1
 N and longitude of 79

0
23

1
 E. The altitude of the place is 542.3 m above 

mean sea level. The mean annual precipitation on the basis of last ten years was 852 

mm which will be received almost from South-West Monsoon during June to October. 

The average minimum and maximum temperatures recorded during crop growth 

period were 15.7°C and 29.7°C respectively. The average humidity ranged from 44.38 

% to 83.76 %. Hyderabad thus has hot dry summer and moderate cold winter.  

The meteorological data were collected from the Agrometerology centre, 

Agricultural Research Institute (ARI), Acharya N.G. Ranga Agricultural University, 

Rajendranagar, Hyderabad for the period of November to March, 2014 and furnished 

in Appendix-I.   

 



3.3 Soil characteristics of the experimental site 

          The soil of experimental plot was uniform in texture and was levelled before 

transplanting the seedlings. In order to understand the physical and chemical 

properties of the soil, a representative soil sample was collected from 15-20 different 

locations from the surface to a plough depth (15-22 cm). The physical and chemical 

analysis of the collected soil was done before commencement of the experiment and 

the details are furnished below. 

     3.3.1 Physical properties of the experimental site 

Ingredient Quantity (%) Method adopted 

Sand 72.0  

International pipette method 

(Piper,1966) 

 

Silt 8.2 

Clay 19.8 

 

  3.3.2 Chemical properties of the experimental site 

Chemical 

Ingredient 

   Analysed  

quantity or % 
                  Method Adopted 

Available ‘N’ 238.0 kg ha
-1

 Alkaline permanganate method 

( Subbaiah and Asija, 1956) 

Available ‘P’ 36.1 kg ha
-1

 Olsen’s method  (Jackson, 1973) 

Available ‘K’ 271.0 kg ha
-1

 Neutral normal ammonium  

acetate method (Jackson, 1973) 

Available ‘S’ 12.4 ppm Barium sulphate turbidimetry method 

(Chesnin and Yein, 1951) 

Organic carbon 0.53 % Walkley and Black wet  

oxidation method  (Jackson,1973) 

pH 6.12 
 

pH meter (Piper, 1966) 

 
     

 



 

 

3.4. Technical programme of work 

Experimental details 

1.   Location                           : College farm, COH, Rajendranagar 

2.   Crop                                  : Onion 

3.   Variety                              : Agrifound Light Red  

4.   Season                               : rabi, 2013-14 

5.   Design                               : Randomised Block Design 

6.   Number of Replications    : 03 

7.   Number of treatments       : 9     

8.   Total Number of plots       : 27 

9.   Row to Row distance        : 15 cm 

10.  Plant to Plant distance      : 10 cm 

11.  Gross plot area                   : 3.5 m x 2.25 m = 7.875 m
2
 

12.  Net Plot size    : 3.0 m  X  2.0 m = 6.0 m
2 

13.  Date of sowing                  : 25
th

 November, 2013 

       14.  Date of Harvesting            : 25
th

 March, 2014 

       15.  Observation intervals   : 30 days 

 

 

 

 

 

 

 



 

 

3.5 EXPERIMENTAL MATERIALS 

3.5.1 EXPERIMENTAL DESIGN AND LAYOUT:                         N 

                                                                           

                                                                       E 

 

    

    

 

                                                          

                                   

           

 

                                                      

 

 

 

 

 

 

 

 

 

3.5.2 Treatment details  

T1 :  FYM (50%)  + VC (50%)   

T2 :  FYM (50%)  + VC (50%)  + BF 

T3 :  FYM (50%)  + VC (25%) + NC (25%) 

T4 :    FYM (50%)  + VC (25%) + NC (25%) + BF 

T5 :  PM (50%)  + VC (50%)   

          R1   R2     R3 

Irrigation Channel 

 T4  
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T8 T2 T9 

T9 T1 T6 

T7 T5 T4 

T6 T4 T3 

T3 T9 T1 

T5 T8 T2 

T2 T3 T5 

T1 T7 T8 

 



T6 :  PM (50%)  +VC (50%)  + BF 

T7 :  PM (50%)  + VC (25%) + NC (25%) 

T8 :  PM (50%)  + VC (25%) + NC (25%) + BF 

T9 :  RDF @ 150:60:60 kg NPK ha
-1  

 

FYM = Farmyard manure,  

VC = Vermicompost,  

NC = Neemcake 

PM = Poultry manure,  

BF = Bio-fertilizers (Azospirillum and PSB @ 5 kg ha
-1

 each) 

RDF = Recommended dose of fertilizers. 

 

Manures (FYM, VC, PM and NC) were applied equivalent to RDF on  

Nitrogen content basis. 

 

3.6 CULTURAL OPERATIONS: 

3.6.1 Field preparation 

           The field was ploughed three times followed by planking to bring the soil to a 

fine tilth. Clods were broken and the plot was levelled. Before transplanting the 

seedlings, pre-planting irrigation was given to provide optimum moisture for better 

establishment of seedlings. 

3.6.2 Nursery 

The nursery area was ploughed, harrowed and soil was brought to a fine tilth. 

Raised bed of about 6 metre long, 1 metre width and 15 cm above the ground level 

was prepared and the top soil was mixed thoroughly with FYM and sand. Later seeds 

were sown in the bed and watered regularly on alternate days. 

 

3.6.3 Transplanting of seedlings 

 

Transplanting was done at 45 days after sowing (DAS). For bio-fertilizer 

treatments,  Azospirillum and phosphorus solubilizing bacteria @ 5 kg ha
-1

 each were 



mixed with FYM, incubated for 3-4 days and applied to the soil  15 days prior to 

transplanting. 

 

 

 

3.6.4 Application of manures and fertilizers 

The nutrient contents of the organic manures used in the experiment were 

analysed and the data are furnished below. 

 

Organic manure N (%) P2O5 (%) K2O (%) 

Farmyard manure 1.20 0.35 0.55 

  Vermicompost 0.95 0.50 0.55 

   Poultry manure 1.03 1.35 0.67 

   Neem cake 0.84 0.25 1.34 

 

To meet the recommended dose of nitrogen (150 kg ha
-1

), the quantity of 

manures applied was calculated and is mentioned here under. 

 

Organic manure Quantity applied (t ha
-1

) 

 
Poultry manure 14.56 

Neem cake 17.85 

Vermicompost 15.78 

Farmyard manure 12.50 

 

As per the treatments, all the manures were applied to the soil 15 days prior to 

transplanting. 



3.6.5 Variety used – AGRIFOUND LIGHT RED 

            This variety has been developed by National Horticultural Research and 

Development Foundation (NHRDF), Nashik (Maharashtra), India.  Bulbs are globular 

in shape with tight skin and light red colour. Mature in 110-120 days after 

transplanting with good  keeping quality.  Recommended for growing in rabi season 

all over country. 

3.6.6 Weeding and hoeing 

             In order to keep the soil porus and also free from weeds, hand weeding was 

done at 30 and 60  days after transplanting. Shallow hoeing was done twice. 

 

3.6.7 Plant protection measures 

As any severe attack of pests and diseases were not observed during crop 

growth period, no plant protection measure was practised. 

3.6.8 Irrigation 

            For establishment of the crop, a light irrigation was given immediately after 

transplanting. Subsequent irrigations were given as per the crop requirement.  

 

3.6.9 Harvesting 

The crop was harvested at maturity at 125 days after sowing when the plants 

turned yellowish with necrotic leaf tips coupled with neck fall in more than 50% 

plants. The plants were uprooted from the net plot of each treatment separately and the 

soil adhered to the bulbs was removed. Then the tops and roots were removed and 

bulbs were cured under the shade for 8-10 days. 

 

3.7 COLLECTION OF EXPERIMENTAL DATA        

3.7.1 GROWTH   PARAMETERS 



Five plants were selected randomly from each treatment and various 

morphological, yield and quality parameters were recorded at different stages of crop 

growth i.e. at 30, 60, 90 DAT and at harvest. 

 

3.7.1.1 Plant height (cm) 

The plant height was measured from ground level to the tip of the longest leaf 

when held vertically. The mean of five plants in all the blocks was worked out for 

further computation and expressed in centimetres (cm). 

 

3.7.1.2 Leaf length (cm) 

 The average length of leaves in all five randomly selected and labelled plants 

was recorded and mean was computed and expressed in centimetres.  

 

3.7.1.3 Number of leaves 

The number of fully grown, green and photosynthetically active leaves was 

recorded and average number of leaves per plant was worked out from the five 

randomly selected plants. 

 

3.7.1.4 Leaf width (cm) 

 The width of leaf for five plants was recorded in centimetre at the centre of 

leaf, when held horizontally and the average width of leaf was worked out. 

 

3.7.1.5 Neck thickness (mm) 

The neck thickness below the joint of leaf lamina was measured with the help 

of vernier calipers and expressed in millimetre. The observations recorded for all the 

five plants in all the blocks were averaged to get the mean values. 

 

 3.7.1.6 Dry weight of leaf (g plant
-1

) 

 

The leaves were dried in oven at 60
º 
C for 72 hours till constant weight was 

achieved and their average dry weight was recorded and expressed in g plant
-1

. 

 



 

3.7.2 Yield parameters  

 

3.7.2.1 Bulb dry weight (g) 

 

The bulbs were dried in oven at 60
º 

C for 72 hours till constant weight was 

achieved and their average dry weight was recorded and expressed in g plant
-1

. 

 

 

 

3.7.2.2 Bulb length (cm) 

The length between two polar ends of the bulb was recorded with the help of 

vernier calipers and mean length was worked out from five bulbs in each block and 

expressed in centimetres (cm). 

 

3.7.2.3 Bulb diameter (cm) 

The diameter at the maximum width of the bulb across the polar length was 

measured with the help of vernier calipers and expressed in centimetres (cm). 

 

3.7.2.4 Bulb shape index (B.S.I.) 

The bulb shape index was worked out by dividing the bulb length with 

diameter of the bulb. 

 

                                          Bulb length 

                           B.S.I.  =              

Bulb diameter 

 

The bulbs with index value 1 were considered as ‘globular’, those with less than 1 as 

‘flat’ and the bulbs with a value of more than 1 are considered as ‘torpedo’. 

 

3.7.2.5 Number of scales per bulb 



The bulbs were cut across the bulb length with help of a sharp knife. The 

number of complete fleshy rings encircling the growing center was recorded from five 

bulbs. Then the mean number of rings per bulb was computed. 

 

3.7.2.6 Bulb yield (kg plot
-1

) 

The bulbs were harvested from the net plot (3m x 2m) from each treatment and 

total bulb weight was recorded. The bulb weight was expressed as bulb yield per plot 

in kilogramme. 

 

 

3.7.2.7 Number of bulbs (kg
-1

) 

 The number of bulbs per kg was recorded in each treatment of the experiment. 

 

3.7.2.8 Bulb yield (t ha
-1

)  and Dry matter Production (kg ha
-1

) 

 

The total bulb yield was obtained after harvest of the crop. The bulbs were 

weighed after separating from the top. Then, yield in tonnes per ha was computed 

from the yield obtained from net plot. Dry matter production was calculated using the 

formula 

Bulb dry matter production (kg ha
-1

) =     Yield (kg ha
-1

) x (100-Moisture(%)) 

                                                                                 
 
                       100    

3.7.2.9 Double bulbs (%) 

The bulbs having splits or doubles were recorded after the harvest. Then the 

percentage of doubles/splits was worked out for each block. 

 

3.7.3 QUALITY PARAMETERS 

The following quality parameters were recorded from five plants randomly 

selected from each treatment at harvest. 

3.7.3.1 Phosphorus and sulphur content (%) 



Phosphorus and sulphur contents were estimated in bulbs by using Colorimetric 

phospho-vanado molybdate method (Jackson, 1973) and  ‘Barium sulphate 

turbidimetry method’ (Chesnin and Yein, 1951) respectively and expressed in per 

cent. 

3.7.3.2 Moisture content (%) 

Moisture content was determined by oven dry method at 60
º 
C for 72 hours till 

constant weight was achieved and after taking differences in the initial weight of the 

sample and the final weight. It is finally expressed as percentage. 

 

 

3.7.3.3 Total soluble solids (TSS) 
º
Brix 

The total soluble solids were recorded using hand refractometer and the mean 

obtained was expressed in 
º
Brix. 

 

3.7.3.4 Physiological loss in weight (%) 

The weight of onion bulbs was recorded at every 7 days. The physiological loss 

in weight was calculated with the help of following formula. 

                                                          

                                                                Initial weight – Final weight 

Physiological loss in weight (%) =                      

Initial weight 

3.7.3.5 Sprouting of bulbs (%) 

The total number of bulbs sprouted during the storage was recorded and expressed in 

percentage. 

 

                                  Number of sprouted bulbs       

Sprouting (%) =                                                 x 100 

                                  Total number of bulbs 

 

3.7.3.6 Rotting of bulbs (%) 



 The total number of onion bulbs spoiled due to rotting were counted and 

computed into percent. 

 

                                    Number of decayed bulbs 

Rotting (%) = x 100 

                                      Total number of bulbs 

 

3.7.3.7 Marketable yield (%) 

At the end of storage period (30 DAS), the rotted and sprouted bulbs were 

separated and the weight of healthy bulbs was recorded. The recovery of marketable 

bulbs was calculated by using the following formula. 

 

                                       

                                      Weight of the healthy bulbs obtained 

Marketable yield (%) =                                                              x 100 

                                        Initial weight of bulbs stored  

 

3.7.4. OTHER PARAMETERS 

3.7.4.1 Nutrient uptake by the plant (kg ha
-1

) 

 The bulbs of onion were estimated for their nitrogen, phosphorus, potassium 

and sulphur contents using Microkjeldhal method (AOAC, 1969), Vanado 

molybdophosphoric yellow colour method,  Elico-Flame Photometer method (Piper, 

1966) and ‘Barium sulphate turbidimetry method’ (Chesnin and Yein, 1951) 

respectively. 

 

The nutrient uptake was computed using the formula 

 

                               Nutrient content (%) x Bulb dry matter production (kg ha
-1

) 

Bulb nutrient     =  

uptake (kg ha
-1

) 



                                                                                              100 

 

3.7.4.2 Nutrient status of post harvest soil (kg ha
-1

) 

 The available soil nitrogen, phosphorus, potassium and sulphur were 

determined by alkaline permanganate method (Subbaiah and Asija,1956), Olsen’s 

method, Flame Photometer of Elico-22A (Muhr et al., 1965) method and ‘Barium 

sulphate turbidimetry method’ (Chesnin and Yein, 1951)respectively. 

3.7.4.3 Microbial count (Bacteria, fungi and actinomycetes) (CFU g
-1

 of soil) 

 Population of bacteria, fungi and actinomycetes in the soils of different 

organically treated plots were enumerated by serial dilution plate method (Johnson 

and Curl, 1972). 

 

 The serial dilution plate technique was employed to enumerate the rhizosphere 

soil bacteria, fungi and actinomycetes. Nutrient agar, potato dextrose agar and 

actinomycetes isolation agar media were used for isolation of soil bacteria, fungi and 

actinomycetes respectively. The inoculated petri plates were incubated at 30±1°C for 

24 hrs, 25±1°C for 5 days and 30±1°C for one week for bacteria, fungi and 

actinomycetes respectively. After the incubation period, the colony forming units were 

counted and expressed as CFU g
-1

 of soil on a moisture free basis. 

3.7.5 ECONOMICS OF TREATMENTS 

The economics of different treatments were worked out in terms of net returns 

ha
-1

 and cost of the treatment. The benefit cost (BC) ratio was also calculated 

treatment wise to ascertain economic viability of the treatment. Cost of production and 

net profit were calculated on the basis of prevailing prices of product and inputs. 

3.7.6 STATISTICAL ANALYSIS 

            The data obtained on various observations for each treatment were subjected to 

“Analysis of Variance” as recommended by Panse and Sukhatme (1985).  



Chapter IV 

RESULTS AND DISCUSSION 

The effect of different organic manures viz, FYM, vermicompost, poultry 

manure, neem cake and bio-fertilizers at various stages of crop growth in onion with 

respect to plant growth, yield, quality, nutrient uptake, post-harvest soil nutrient status, 

microbial count and benefit cost ratio were studied. The results of the present 

investigations on the above aspects are presented hereunder. 

4.1. GROWTH PARAMETERS 

Data on growth parameters of onion crop as influenced by different organic 

manures and their combinations are presented in Tables 1 to 6. 

 

4.1.1 Plant height (cm) 

 The plant height was significantly affected by the application of FYM, 

vermicompost, poultry manure, neem cake and bio-fertilizers at different stages of 

plant growth. The results are presented in Table 1 & Figure 1.  

 

The highest plant height was recorded in T4 (29.32, 47.31, 54.31 and 55.18 cm 

at 30, 60, 90 and 120 DAT respectively) with farmyard manure (50%) + 

vermicompost (25%) + neem cake (25%) + Azospirillum and PSB @ 5 kg ha
-1

 each 

followed by T9 (28.68, 47.23, 54.23 and 55.12 cm at 30, 60, 90 and 120 DAT 

respectively) with recommended dose of fertilizers which were significantly superior 

to all other treatments. The lowest plant height was recorded in T3 (27.07, 46.02, 

52.62 and 53.40 cm at 30, 60, 90 and 120 DAT respectively) with farmyard manure 

(50%) + vermicompost (25%) + neem cake (25%).  

 

4.1.2. Leaf length (cm) 

The leaf length was significantly affected by the application of FYM, 

vermicompost, poultry manure, neem cake and bio-fertilizers at different stages of 

plant growth. The results are presented in Table 2.  



 

Similar to the plant height, the highest leaf length was also recorded in T4 

(25.34, 43.35, 46.83 and 45.30 cm at 30, 60, 90 and 120 DAT respectively) with 

farmyard manure (50%) + vermicompost (25%) + neem cake (25%) + Azospirillum 

and PSB @ 5 kg ha
-1

 each followed by T9 (25.22, 43.14, 46.24 and 45.18 cm at 30, 60, 

90 and 120 DAT respectively) with recommended dose of fertilizers which were  

significantly superior to all other treatments. However, the lowest leaf length was 

recorded in T7 (23.72, 41.70, 45.03 and 42.93 cm at 30, 60, 90 and 120 DAT 

respectively) with poultry manure (50%) + vermicompost (25%) + Neem cake (25%).  

 

 4.1.3. Number of leaves per plant 

The number of leaves per plant was significantly affected by the application of 

FYM, vermicompost, poultry manure, neem cake and bio-fertilizers at different stages 

of plant growth. The results are presented in Table 3.  

 

Similar to the plant height and the leaf length, the highest number of leaves per 

plant were also recorded in T4 (5.29, 8.50, 14.39 and 18.27 at 30, 60, 90 and 120 DAT 

respectively) with farmyard manure (50%) + vermicompost (25%) + neem cake (25%) 

+ Azospirillum and PSB @ 5 kg ha
-1

 each followed by T9 (5.19, 7.70, 14.26 and 18.15 

at 30, 60, 90 and 120 DAT respectively) with recommended dose of fertilizers which 

were  significantly superior to all other treatments. The lowest number of leaves was 

recorded in T1 (4.10, 5.60, 13.27 and 17.11 cm at 30, 60, 90 and 120 DAT 

respectively) with farmyard manure (50%) + vermicompost (50%). 

 

4.1.4. Neck thickness (mm) 

There was no significant difference found among various treatments of organic 

manures with respect to neck thickness at different stages of plant growth. The results 

are presented in Table 4.  However, numerically higher neck thickness was observed 

with T9 treatment receiving RDF and lowest neck thickness was obtained in T2 with 

farmyard manure (50%) + vermicompost (50%) + Azospirillum and PSB @ 5 kg ha
-1

 

each . 

 



4.1.5. Leaf width (cm) 

Similar to neck thickness, there was no significant difference found among 

various treatments of organic manures with respect to leaf width at different stages of 

plant growth. The results are presented in Table 5.  However, numerically higher leaf 

width was observed with T9 treatment receiving RDF and lowest at T5 with poultry 

manure (50%) + vermicompost (50%).  

 

4.1.6. Leaf dry weight (g)  

The leaf dry weight was significantly affected by the application of FYM, 

vermicompost, poultry manure, neem cake and bio-fertilizers at different stages of 

plant growth. The results are presented in Table 6.  

 

Similar to the plant height, leaf length and number of leaves per plant, the 

highest leaf dry weight was also recorded in T4 (0.50, 1.43, 2.92 and 9.46 g at 30, 60, 

90 and 120 DAT respectively) with farmyard manure (50%) + vermicompost (25%) + 

neem cake (25%) + Azospirillum and PSB @ 5 kg ha
-1

 each followed by T9 (0.45, 

1.40, 2.33 and 9.28 g at 30, 60, 90 and 120 DAT respectively) with recommended 

dose of fertilizers which were  significantly superior to all other treatments. The 

lowest leaf dry weight was recorded in T3 (0.12, 0.88, 1.75 and 7.48 g at 30, 60, 90 

and 120 DAT respectively) with farmyard manure (50%) + vermicompost (25%) + 

neem cake (25%).  

 

The morphological features like plant height, leaf length, number of leaves and 

leaf dry weight were greatly influenced by organic sources. 

 

The increased plant height with the application of farmyard manure, 

vermicompost and neem cake may be attributed to their higher N content of 1.20, 0.95 

and 0.84 % respectively. The increase in plant height due the application of 

vermicompost may be due to its rich content of macro and micro nutrients, vitamins, 

growth hormones and micro flora (Bhavalkar, 1991).  

 



Similar results of increased plant height with FYM were reported in chilli 

(Surlekov and Pankov, 1989) and maize (Kumpawat, 2004 ; Balyan et al., 2006),  

with vermicompost in onion (Reddy and Reddy, 2005), spinach (Peyvast et al. 2008a), 

mulberry (Ranuma et al. 2012), pepper (Lopez et al. 2012), brinjal (Mamta and Rao, 

2012) and  anise (Darzi et al.,  2012), with neem cake in tomato (Amerendra kumar et 

al., 1997), with poultry manure in amaranthus (Warncke and Siregar, 1992), with 

FYM, vermicompost and neem cake in Solanum nigrum (Umesha et al., 2011), with 

vermicompost and neem cake in baby corn (Murugan,  2000), with neem cake and 

bio-fertilizers in blackgram (Hakeem et al., 2008) and with poultry manure, neem 

cake and panchakavya in moringa (Beaulah, 2001). Similar to plant height, Reddy and 

Reddy (2005) further recorded significant increase in number of leaves plant
-1

 with 

increasing levels of vermicompost (from 10 to 30 t ha
-1

) in onion (cv. N-53). 

Thanunathan et al. (1997) also reported that application of vermicompost appears to 

be very effective amendment in onion.  

 

The leaf dry weight increased with the age of the crop registering the highest at 

harvest with the application of different combinations of organic manures. The 

increase in leaf dry weight may be due to progressive increase in plant height, number 

of leaves plant
-1 

and leaf length. Similar findings were made by Chauhan and 

Sekhawat (1971) and Neeraja (1998). The FYM can substitute inorganic fertilizers to 

maintain productivity and environmental quality (Choudhary et al. 2002 in chilli ; 

Bhuma, 2001). Neem cake was found very effective in significantly increasing the 

root fresh weight of japanese mint (Singh and Vinod Kumar, 1995). 

 

4.2. YIELD PARAMETERS 

Data on yield parameters of onion crop as influenced by different organic 

manures and their combinations are presented in Tables 7 to 8. 

 

 

4.2.1. Bulb dry weight (g) 



The bulb dry weight was significantly affected by the application of FYM, 

vermicompost, poultry manure, neem cake and bio-fertilizers at different stages of 

plant growth. The results are presented in Table 7. 

   

The highest bulb dry weight was recorded in T4 (89.00 g) with farmyard 

manure (50%) + vermicompost (25%) + neem cake (25%) + Azospirillum and PSB @ 

5 kg ha
-1

 each followed by T9 (87.50 g) with recommended dose of fertilizers which 

were at par but significantly superior to all other treatments. The lowest bulb dry 

weight was recorded in T5 (80.66 g) with poultry manure (50%) + vermicompost 

(50%).  

 

4.2.2. Bulb length (cm)  

The bulb length was significantly affected by the application of FYM, 

vermicompost, poultry manure, neem cake and bio-fertilizers at different stages of 

plant growth. The results are presented in Table 7.   

 

Similar to the bulb dry weight, the  highest bulb length was also recorded in T4 

(7.60 cm) with farmyard manure (50%)  + vermicompost (25%) + neem cake (25%) + 

Azospirillum and PSB @ 5 kg ha
-1

 each followed by T9 (7.50 cm) with recommended 

dose of fertilizers which were at par but significantly superior to all other treatments. 

The lowest bulb length was also recorded in T5 (6.08 cm) with poultry manure (50%) 

+ vermicompost (50%).  

 

4.2.3. Bulb diameter (cm)  

The bulb diameter was significantly affected by the application of FYM, 

vermicompost, poultry manure, neem cake and bio-fertilizers at different stages of 

plant growth. The results are presented in Table 7.   

 

Similar to the bulb dry weight, bulb length the highest bulb diameter was also 

recorded in T4 (8.20 cm) with farmyard manure (50%) + vermicompost (25%) + neem 

cake (25%) + Azospirillum and PSB @ 5 kg ha
-1

 each followed by T9 (8.12 cm) with 



recommended dose of fertilizers which were at par but significantly superior to all 

other treatments. The lowest bulb diameter was also recorded in T5 (6.35 cm) with 

poultry manure (50%)  + vermicompost (50%).  

 

4.2.4. Bulb shape index  

There was no significant difference among various treatments of organic 

manures with respect to bulb shape index at different stages of plant growth. The 

results are presented in Table 7. However, numerically higher bulb shape index was 

observed with treatment receiving with farmyard manure (50%) + vermicompost 

(25%) + neem cake (25%) + Azospirillum and PSB @ 5 kg ha
-1

 each and lowest bulb 

shape index was also obtained at poultry manure (50%) + vermicompost (50%).  

 

4.2.5. Number of scales per bulb  

The number of scales per bulb was significantly affected by the application of 

FYM, vermicompost, poultry manure, neem cake and bio-fertilizers at different stages 

of plant growth. The results are presented in Table 8.   

 

Similar to the bulb dry weight, bulb length and bulb diameter the highest 

number of scales per bulb was also recorded in T4 (8.40) with farmyard manure (50%) 

+ vermicompost (25%) + neem cake (25%) + Azospirillum and PSB @ 5 kg ha
-1

 each 

followed by T9 (7.60) with recommended dose of fertilizers which were significantly 

superior to all other treatments. The lowest number of scales per bulb was also 

recorded in T5 (6.20) with poultry manure (50%) + vermicompost (50%).  

 

4.2.6. Bulb yield per plot (kg)  

The bulb yield per plot was significantly affected by the application of FYM, 

vermicompost, poultry manure, neem cake and bio-fertilizers at different stages of 

plant growth. The results are presented in Table 8.   

 

Similar to the bulb dry weight, bulb length, bulb diameter and  number of 

scales per bulb the highest bulb yield per plot was  also recorded in T4 (11.20 kg) with 



farmyard manure (50%) + vermicompost (25%) + neem cake (25%) + Azospirillum 

and PSB @ 5 kg ha
-1

 each followed by T9 (11.04 kg) with recommended dose of 

fertilizers which were significantly superior to all other treatments. The lowest bulb 

yield per plot was also recorded in T5 (8.04 kg) with poultry manure (50%)  + 

vermicompost (50%).  

 

4.2.7. Number of bulbs per kg 

The number of bulbs per kg was significantly affected by the application of 

FYM, vermicompost, poultry manure, neem cake and bio-fertilizers at different stages 

of plant growth. The results are presented in Table 8.   

 

The highest number of bulbs per kg was recorded in T5 (13.56) with poultry 

manure (50%) + vermicompost (50%) followed by T1 (13.11) with farmyard manure 

(50%) + vermicompost (50%) which were significantly superior to all other 

treatments. The lowest number of bulbs per kg was recorded in T4 (11.33) with 

farmyard manure (50%) + vermicompost (25%) + neem cake (25%) + Azospirillum 

and PSB @ 5 kg ha
-1

 each.  

 

4.2.8. Bulb yield per hectare (t ha
-1

) 

The bulb yield per hectare was significantly affected by the application of 

FYM, vermicompost, poultry manure, neem cake and bio-fertilizers at different stages 

of plant growth. The results are presented in Table 8 & Figure 2.   

 

Similar to the bulb dry weight, bulb length, bulb diameter,  number of scales 

per bulb,  bulb yield per plot and number of bulbs per kg  the highest bulb yield per 

hectare was also recorded in T4 (18.66 t ha
-1

) with farmyard manure (50%) + 

vermicompost (25%) + neem cake (25%) + Azospirillum and PSB @ 5 kg ha
-1

 each 

followed by T9 (18.40 t ha
-1

) with recommended dose of fertilizers which were 

significantly superior to all other treatments. The lowest bulb yield per hectare was 

recorded in T5 (13.40 t ha
-1

) with poultry manure (50%) + vermicompost (50%). 

4.2.9. Double bulbs (%) 



The double bulbs was significantly affected by the application of FYM, 

vermicompost, poultry manure, neem cake and bio-fertilizers at different stages of 

plant growth. The results are presented in Table 8.   

 

The highest double bulbs was recorded in T5 (7.70 %) with poultry manure 

(50%) + vermicompost (50%) followed by T7 (6.73 %) with poultry manure (50%)  + 

vermicompost (25%) + Neem cake (25%) which were at par but significantly superior 

to all other treatments. The lowest double bulbs was recorded in T3 (4.53 %) with 

farmyard manure (50%) + vermicompost (25%) + neem cake (25%).  

 

Bulb yield of onion differed significantly due to different organic manure 

combinations and inoculation of bio-fertilizers. In the present study, among the 

various manurial treatment combinations tried, maximum yield (18.66 t/ha) was 

recorded with FYM + vermicompost + neem cake + bio-fertilizers. This increased 

yield might be due to increased yield attributing characters like photosynthetic 

potential, total dry matter, number of scales, polar and equatorial diameter. The 

present results are in colloboration with the findings of Subbaiah et al. (1983) in 

brinjal and Ushakumari et al. (1996) in bhendi. 

 

It is relevant to note that, farmyard manure seems to be directly responsible in 

increasing crop yields either by accelerating the respiratory process by increasing cell 

permeability by hormone growth action or by combination of all these processes. It 

supplies nitrogen, phosphorus and potassium of which phosphorus is involved in cell 

division, photosynthesis and metabolism of carbohydrates where as potash regulates 

proper translocation of photosynthates and stimulates enzyme activity which in turn 

might have increased the rate of growth and positive development in yield characters 

leading to high bulb yield of onion. 

 

Further, it is noticed that FYM increased the soil organic matter and improved 

the soil structure. This would have reduced the loss of nitrogen by increased cation 

and anion exchange capacities in soil, thereby enhancing the bulb development and 



yield. Further, by improving the structure of the soil by more aggregation, water 

holding capacity and air permeability are increased. These comprehensive changes in 

soil might have improved the bulb development. This is in line with the findings of 

Mizuno (1996). 

 

The increased yields with FYM were reported in onion (Shete et al., 1993; 

Thanunathan et al., 1997; Alkaff et al., 2002;  Patil et al., 2005), turmeric 

(Shaha,1988;  Balashanmugam et al., 1989), potato (Grewal and Trehan, 1984), 

palmarosa (Maheswari et al., 1991), cucumber (Nirmala et al., 1999), wheat (Kler and 

Walia,  2006), tomato (Patil et al., 2004) and sweet corn (Dalavi et al., 2009).  

 

Vermicompost acts as a chelating agent and regulates the availability of 

micronutrients for plants thereby increase the growth and yield by providing nutrients 

in available form. Similar results were also obtained by Yadav and Vijayakumari, 

(2003) in chilli and Jayathilake et al. (2003) and Gunjan Aswini et al. (2005) in onion. 

 

In onion (cv. N-53), Reddy and Reddy (2005) recorded that the bulb length, 

diameter, weight and yield increased significantly with increasing levels of 

vermicompost (from 10 to 30 t ha
-1

). Similar results of increased yields with 

vermicompost were reported in onion (Shete et al., 1993; Bybordi and Malakouti, 

2007), sugar beet (Kopczynski et al., 1999), brinjal (Tomar et al., 1998), guava (Naik 

and Babu, 2007), chickpea (Raghwendra et al., 2008), parsley (Peyvast et al., 2008b), 

red amaranth (Alam et al., 2011), anise (Darzi et al.,  2012) and mulberry (Ranuma et 

al., 2012). The increased dry weight with the application of vermicompost was also 

reported in chillies (Yadav and Vijayakumari, 2003) and pepper (Lopez et al., 2012). 

 

  The increased yields were also reported with neem cake in safed musli 

(Paturde et al., 2002), moringa (Ramachandra and Bhaskar, 1996), tomato 

(Amarendra Kumar et al., 1997), sesame (Anon., 1997 and 1998), radish (Sharma et 

al., 1986), okra (Ojeniyi and Sanni, 2000), tomato (Renuka and Shankar, 2001) and 



betel vine (Arulmozhiyan et al., 2002). The increased dry weight was also reported 

with the application of neem cake and panchakavya in moringa (Ramachandra and 

Bhaskar, 1996) and with neem cake and bio-fertilizers in black gram (Hakeem et al., 

2008). 

Higher yields with FYM, Azospirillum and PSB were reported in brinjal 

(Nanthakumar and Veeraghavathatham, 1999) and tomato (Duraisamy et al., 1999).  

The increase in bulb diameter and length in the present study may be attributed 

to solubilization of plant nutrients by addition of FYM, vermicompost, neem cake and 

bio-fertilizers leading to increase in uptake of N, P, K (Subbaiah et al., 1982). The 

results are in agreement with the findings of Renuka and Ravishankar (1998) and 

Giraddi (1993) in onion. 

The difference in the yield and yield components could be related to improved 

vegetative growth and vigour of the plant as influenced by beneficial effects of 

organics on vegetative growth of crops as reported by several workers (Patil, 1995 in 

onion; Kale et al., 1991 in cereals, vegetables and ornamental plants; Suresh 1997 in 

garlic; Krishna, 2002 in tomato, Mamata, 2006 in onion). 

4.3. QUALITY PARAMETERS 

Data on various quality parameters of onion crop as influenced by the different 

organic manures and their combinations are presented in Tables 9 to 14. 

4.3.1. Phosphorus and Sulphur content (%) 

The phosphorus and sulphur content was significantly affected by the 

application of FYM, vermicompost, poultry manure, neem cake and bio-fertilizers. 

The results are presented in Table 9.   

The highest phosphorus and sulphur content (0.54 % and 0.49 %) was recorded 

in T4 with farmyard manure (50%)  + vermicompost (25%) + neem cake (25%) + 

Azospirillum and PSB @ 5 kg ha
-1

 each followed by T8 (0.47 % and 0.48 %) with 

poultry manure (50%)  + vermicompost (25%) + Neem cake (25%) + Azospirillum 

and PSB @ 5 kg ha
-1

 each which were significantly superior to all other treatments. 



The lowest phosphorus and sulphur content was recorded in T5 (0.40 % and 0.36 %) 

with poultry manure (50%) + vermicompost (50%). 

4.3.2. Moisture content (%) 

There was no significant difference found among various treatments of organic 

manures with respect to moisture content. The results are presented in Table 9.  

However, numerically higher moisture content was observed with treatment receiving 

farmyard manure (50%) + vermicompost (25%) + neem cake (25%) + Azospirillum 

and PSB @ 5 kg ha
-1

 each and lowest moisture content was obtained with RDF. 

  

4.3.3. Total soluble solids (°Brix) 

The total soluble solids was significantly affected by the application of FYM, 

vermicompost, poultry manure, neem cake and bio-fertilizers. The results are 

presented in Table 10.   

The highest total soluble solids was recorded in T4 (13.57, 13.64, 13.71, 13.79 

and 13.80 °Brix at 0, 7, 14, 21 and 30 DAS respectively) with farmyard manure (50%) 

+ vermicompost (25%) + neem cake (25%) + Azospirillum and PSB @ 5 kg ha
-1

 each 

followed by T5 (12.88, 12.92, 12.96, 13.02 and 13.14 °Brix at 0, 7, 14, 21 and 30 DAS 

respectively) with poultry manure (50%) + vermicompost (50%) which were 

significantly superior to all other treatments. The lowest total soluble solids was 

recorded in T9 (10.68, 10.74, 10.83, 10.94 and 11.02 °Brix at 0, 7, 14, 21 and 30 DAS 

respectively) with recommended dose of fertilizers. 

 

 

4.3.4. Physiological loss of weight (%) 

The physiological loss of weight was significantly affected by the application 

of FYM, vermicompost, poultry manure, neem cake and bio-fertilizers. The results are 

presented in Table 11. 

 



The lowest physiological loss of weight was recorded in T3 (1.03, 1.70, 2.48 

and  3.82 % at 7, 14, 21 and 30 DAS respectively) with farmyard manure (50%) + 

vermicompost (25%) + neem cake (25%) followed by T2 (1.07, 1.80, 2.51 and 4.18 % 

at 7, 14, 21 and 30 DAS respectively) with farmyard manure (50%) + vermicompost 

(50%) + Azospirillum and PSB @ 5 kg ha
-1

 each which were at par but significantly 

superior to all other treatments. The highest physiological loss of weight was recorded 

in T9 (1.44, 2.70, 3.67 and 4.83 % at 7, 14, 21 and 30 DAS respectively) with 

recommended dose of fertilizers.  

4.3.5. Sprouting of bulbs (%) 

The sprouting of bulbs was significantly affected by the application of FYM, 

vermicompost, poultry manure, neem cake and bio-fertilizers. The results are 

presented in Table 12 & Figure 3.   

Similar to the physiological loss of weight, the lowest sprouting of bulbs was 

recorded in T3 (1.07, 2.10, 3.01 and  3.49 % at 7, 14, 21 and 30 DAS respectively) 

with farmyard manure (50%)  + vermicompost (25%) + neem cake (25%) followed by 

T2 (1.12, 2.22, 3.02 and 3.56 % at 7, 14, 21 and 30 DAS respectively) with farmyard 

manure (50%) + vermicompost (50%) + Azospirillum and PSB @ 5 kg ha
-1

 each 

which were at par but significantly superior to all other treatments. The  highest 

sprouting of bulbs was also recorded in T9 (2.06, 3.39, 4.13  and 5.23 % at 7, 14, 21 

and 30 DAS respectively) with recommended dose of fertilizers. 

4.3.6. Rotting of bulbs (%) 

The rotting of bulbs was significantly affected by the application of FYM, 

vermicompost, poultry manure, neem cake and bio-fertilizers. The results are 

presented in Table 13.   

Similar to the physiological loss of weight and sprouting of bulbs, the lowest 

rotting of bulbs was also recorded in T3 (0.45, 0.80, 1.80 and  2.27 % at 7, 14, 21 and 

30 DAS respectively) with farmyard manure (50%) + vermicompost (25%) + neem 

cake (25%) followed by T2 (0.47, 0.90, 1.90 and 2.28 % at 7, 14, 21 and 30 DAS 

respectively) with farmyard manure (50%) + vermicompost (50%) + Azospirillum and 



PSB @ 5 kg ha
-1

 each which were at par but significantly superior to all other 

treatments. The highest rotting of bulbs was  also recorded in T9 (0.59, 1.80, 2.52  and 

3.50 % at 7, 14, 21 and 30 DAS respectively) with recommended dose of fertilizers.  

4.3.7. Marketable yield 

The marketable yield was significantly affected by the application of FYM, 

vermicompost, poultry manure, neem cake and bio-fertilizers at different stages of 

plant growth. The results are presented in Table 14.   

The highest marketable yield was recorded in T8 (98.92, 97.92, 94.87  and 

92.82  % at 7, 14, 21 and 30 DAS respectively) with poultry manure (50%)  + 

vermicompost (25%) + Neem cake (25%) + Azospirillum and PSB @ 5 kg ha
-1

 each 

followed by T4 (98.14, 97.18, 94.24 and 92.24 at 7, 14, 21 and 30 DAS respectively) 

with farmyard manure (50%)  + vermicompost (25%) + neem cake (25%) + 

Azospirillum and PSB @ 5 kg ha
-1

 each which were at par but significantly superior to 

all other treatments. The lowest marketable yield was recorded in T7 (95.34, 94.09, 

90.87 and 89.84 at 7, 14, 21 and 30 DAS respectively) with poultry manure (50%)  + 

vermicompost (25%) + Neem cake (25%). 

 

Among the organic sources, the highest storage loss was incurred due to the 

treatment Recommended Dose of NPK. This may be attributed to application of urea, 

SSP and MOP which normally tend to develop soft tissues with high moisture content 

which in turn renders bulbs to higher storage loss in onion (Gopalkrishna and Srinivas, 

1990). 

 

The treatment ‘Recommended Dose of NPK’ exhibited higher sprouting loss. 

Whereas, the organic sources, FYM, vermcompost and neem cake exhibited 

significantly low sprouting losses, reflecting the requirement of proper source of 

nutrients for the better availability of nitrogen. Similar results have been reported by 

Patil (1995) and Anonymous (1996). The rate of sprouting increased with the storage 

period which is in conformity with the results obtained by Kuknoor (2005). 

 



The loss due to rotting was also significantly higher with the application of 

Recommended Dose of NPK. This increase in rotting due to NPK indicates the role of 

nitrogen in the form of urea. Whereas onion grown with “FYM, vermicompost and 

neem cake” exhibited least loss due to rotting. The organic sources like FYM, 

vermicompost, neem cake, and bio-fertilizers resulted in significantly low rotting 

losses in onion during storage. Beneficial effects of organics in reducing the post 

harvest rotting of horticultural crops have been reported in onion (Patil,1995), tomato 

(Krishna, 2002) and garlic (Suresh,1997). 

 

The TSS level increased in storage for one month in all the treatments. These 

results are in conformity with Dabhi et al. (2008).  Increase in TSS as a quality 

parameter may be due to increased availability of major as well as minor nutrients, as 

major nutrients especially nitrogen and potassium play vital role in enhancing quality 

of produce. The treatments having the combination of FYM, vermcompost, neem cake 

and bio-fertilizers could be able to produce onion of better quality as rendered by high 

TSS. The beneficial effect of bio-fertilizers may be attributed to increased activity of 

microbes which might have resulted in release of more amount of gibberellins, auxins 

and cytokinins. These growth hormones in turn accelerate the physiological process 

like synthesis of carbohydrates and might have other proximate substances. Similar 

results of increased TSS with FYM + RDF in tomato (Patil et al., 2004), with 

vermicompost in spinach (Peyvast et al., 2008) and tomato (Singh et al., 2010) and 

with neem cake and vermicompost in tomato (Sable et al., 2007) have been reported 

earlier.  

4.4. OTHER PARAMETERS 

Data on other parameters of onion crop such as nutrient uptake, post-harvest 

soil nutrient status, microbial count and benefit cost ratio as influenced by the 

different organic manures and their combinations are presented in Tables 15 to 18 & 

Figure 4. 

4.4.1. Nutrient uptake 



The N, P, K and S uptake by the onion bulb was significantly affected by the 

application of FYM, vermicompost, poultry manure, neem cake and bio-fertilizers. 

The results are presented in Table 15.  

4.4.1.1. Nitrogen uptake (kg ha
-1

) 

The highest nitrogen uptake (44.41 kg ha
-1

) was recorded in T4 with farmyard 

manure (50%) + vermicompost (25%) + neem cake (25%) + Azospirillum and PSB @ 

5 kg ha
-1

 each followed by T9 (43.80 kg ha
-1

) with RDF which were significantly 

superior to all other treatments. The lowest was recorded in T5 (20.91 kg ha
-1

) with  

poultry manure (50%) + vermicompost (50%). 

 

The increased N uptake could be due to increased and prolonged availability of 

N to the plants in these treatments and also due to increased dry matter yield. Nutrient 

uptake is a positive function of dry matter yield (Ramakal et al., 1988). This is in 

consonance with the findings of Chalapathi et al. (1997) in stevia and Mallangouda et 

al. (1995) in onion and garlic.  

 

4.4.1.2. Phosphorus uptake (kg ha
-1

) 

Similar to the nitrogen uptake the  highest phosphorus uptake (9.44 kg ha
-1

) 

was also recorded in T4 with farmyard manure (50%) + vermicompost (25%) + neem 

cake (25%) + Azospirillum and PSB @ 5 kg ha
-1

 each followed by T9 (8.51 kg ha
-1

) 

with RDF which were significantly superior to all other treatments. The lowest was 

also recorded in T5 (5.63 kg ha
-1

) with  poultry manure (50%) + vermicompost (50%). 

 

Normally phosphorus is said to be in fixed form and its absorption is a slow 

process or sometimes not available. Interestingly, in the present study plant supplied 

with the organic manures have recorded larger uptake of phosphorus. This could be 

attributed to their chelating action in making ions available and maintaining soil 

physical condition. It could also be due to the increased availability of P due to the 

solubility effect of organic acids which were produced from the decomposing organic 

manures. Further FYM and vermicompost might also have reduced the fixation of P 



and increased the availability of P in soil solution for its better absorption resulting in 

increased uptake of P in onion. 

 

Neem cake contains 0.25% of P in addition to nitrogen. The additional 

phosphorus might be one of the reasons for improving the uptake of P by the plants. 

More over neem cake might have enriched the soil with additional phosphorus and 

improved the water retention capacity of the soil and thereby maintained a condusive 

environment in the soil for making phosphorus more available to the plants in higher 

quantities (Bringi, 1987). 

4.4.1.3. Potassium uptake (kg ha
-1

) 

The  highest potassium uptake (56.78 kg ha
-1

) was also  recorded in T4 with 

farmyard manure (50%) + vermicompost (25%) + neem cake (25%) + Azospirillum 

and PSB @ 5 kg ha
-1

 each followed by T9 (54.91 kg ha
-1

) with RDF which were 

significantly superior to all other treatments. The lowest was also recorded in T5 

(33.01 kg ha
-1

) with  poultry manure (50%) + vermicompost (50%). 

Nitrogen possibly might have influenced the potassium uptake by virtue of its 

complementary action with potassium. The increase in K uptake was due to the 

increased availability of nutrients from the native, as well as from the mineralized 

organic manures which might have increased the concentration of K in soil solution 

making it readily available for absorption. Similar trend was recorded in onion by 

Geeta (1994). Potash likely to be maintained in exchangeable form in soil treated with 

organic manures, which in turn might have restricted the K
+
 ions getting fixed by 

inorganic clay particles in soil. 

The increased uptake of NPK due to addition of organic manure is due to the 

action of organic acids which form organic matter complex. Some of which in 

addition to influencing pH, form stable complexes or chelated compounds with 

cations responsible for phosphate fixation (Prabhu et al., 2002). The application of 

FYM, vermicompost and neem cake, in combination with bio-fertilizers significantly 



increased yield, improved the chemical properties of the soil, increased the nutrient 

availability and thereby lead to increased nutrient uptake by onion. 

4.4.1.4. Sulphur uptake (kg ha
-1

) 

The highest sulphur uptake (8.69 kg ha
-1

) was recorded in T4 with farmyard 

manure (50%) + vermicompost (25%) + neem cake (25%) + Azospirillum and PSB @ 

5 kg ha
-1

 each followed by T9 (8.61 kg ha
-1

) with RDF which were significantly 

superior to all other treatments. The lowest was also recorded in T5 (5.07 kg ha
-1

) with  

poultry manure (50%) + vermicompost (50%). 

4.4.1.5. Dry matter (kg ha
-1

) 

The highest dry matter (1,955 kg ha
-1

) was recorded in T9 with RDF followed 

by T7 (1,817 kg ha
-1

) with poultry manure (50%) + vermicompost (25%) + Neem cake 

(25%)  which were significantly superior to all other treatments. The lowest was 

recorded in T5 (1,407 kg ha
-1

) with  poultry manure (50%) + vermicompost (50%). 

The uptake of NPK was increased significantly with the application of 

vermicompost in pearl millet (Narolia et al., 2009), brinjal (Nihad and Jessykutty, 

2010), pomegranate (Marathe et al., 2010) and fenugreek (Deora and Jitendra Singh, 

2008), with neem cake in okra (Ojeniyi and Sanni, 2000) and wheat (Sushanta et al., 

2012) and with bio-fertilizers in cauliflower (Narayanamma et al., 2005). 

 

4.4.2. Nutrient status of the soil after harvest of the crop 

The available N, P2O5, K2O and S were significantly affected by the application 

of FYM, vermicompost, poultry manure, neem cake and bio-fertilizers. The results are 

presented in Table 16. 

4.4.2.1. Available nitrogen (kg ha
-1

) 

The highest post-harvest available soil nitrogen (282.12 kg ha
-1

) was recorded 

in T5 with  poultry manure (50%) + vermicompost (50%) followed by T6 (265.34 kg 



ha
-1

) with poultry manure (50%) + vermicompost (50%) + Azospirillum and PSB @ 5 

kg ha
-1

 each which were at par but significantly superior to all other treatments. RDF 

recorded an available nitrogen of 205.33 kg ha
-1

 and the lowest was recorded in T4 

(191.54 kg ha
-1

) with farmyard manure (50%) + vermicompost (25%) + neem cake 

(25%) + Azospirillum and PSB @ 5 kg ha
-1

 each. 

4.4.2.2. Available phosphorus (kg ha
-1

) 

Similar to the post-harvest available soil nitrogen, the highest post-harvest 

available soil phosphorus (36.51 kg ha
-1

) was also recorded in T5 with  poultry manure 

(50%) + vermicompost (50%) followed by T6 (33.55 kg ha
-1

) with poultry manure 

(50%) + vermicompost (50%)  + Azospirillum and PSB @ 5 kg ha
-1

 each which were 

significantly superior to all other treatments. RDF recorded an available phosphorus of 

25.15 kg ha
-1

 and the lowest was also recorded in T4 (23.70 kg ha
-1

) with farmyard 

manure (50%) + vermicompost (25%) + neem cake (25%) + Azospirillum and PSB @ 

5 kg ha
-1

 each. The build up of available P in the soil could be due to the organic acids 

which were released during the microbial decomposition of vermicompost increasing 

the available P in soil (Khan et al., 1974). 

4.4.2.3. Available potassium (kg ha
-1

) 

Similar to the post-harvest available soil nitrogen, post-harvest available soil 

phosphorus the  highest post-harvest available soil potassium (332.99 kg ha
-1

) was 

also recorded in T5 with  poultry manure (50%) + vermicompost (50%) followed by 

T6 (320.23 kg ha
-1

) with poultry manure (50%) + vermicompost (50%) + Azospirillum 

and PSB @ 5 kg ha
-1

 each which were at par but significantly superior to all other 

treatments. RDF recorded an available potassium of 256.68 kg ha
-1

 and the lowest was 

also recorded in T4 (241.30 kg ha
-1

) with farmyard manure (50%) + vermicompost 

(25%) + neem cake (25%) + Azospirillum and PSB @ 5 kg ha
-1

 each. The higher build 

up of available K in soil due to the reduction of K fixation, release of K due to the 

interaction of organic matter with clay, and direct addition of K to the available pool 

of soil. 

4.4.2.4. Available sulphur (ppm) 



Similar to the post-harvest available soil nitrogen, post-harvest available soil 

phosphorus and post-harvest available soil potassium the highest post-harvest 

available soil sulphur (25.81 ppm) was also recorded in T5 with  poultry manure 

(50%) + vermicompost (50%) followed by T6 (25.18 ppm) with poultry manure (50%) 

+ vermicompost (50%)  + Azospirillum and PSB @ 5 kg ha
-1

 each which were 

significantly superior to all other treatments. RDF recorded an available phosphorus of 

17.83 ppm and the lowest was also recorded in T4 (15.68 ppm) with farmyard manure 

(50%) + vermicompost (25%) + neem cake (25%) + Azospirillum and PSB @ 5 kg ha
-

1
 each. 

The organic manures positively influenced the available NPK contents of soil 

after the crop harvest. The increase in available NPK may be due to added supply of 

nutrients and proliferous root system developed under balanced nutrient application 

resulting in better absorption of water and nutrient along with improved physical 

environment (Devender et al., 1998). The availability of nutrients can be attributed to 

the solubilizing effect of minerals by decomposing FYM (Subbiah, 1982). This might 

also be due to the direct addition and slow release of NPK through neem cake added 

to the soil.  

The increase in available NPK indicated that the NPK present in the manure 

was available to the crop and the application of FYM, vermicompost, poultry manure, 

neem cake and bio-fertilizers would have increased the available NPK content in soil. 

Similar results were obtained in chilli by Rajesh (1997) and Doikova (1979) in brinjal. 

The available NPK was increased significantly with the application of FYM in 

ragi (Chellamuthu, 1978)  with vermicompost in wheat (Sunita et al., 2007) and 

fenugreek (Deora and Jitendra Singh, 2008), with neem cake in okra (Ojeniyi and 

Sanni, 2000) and wheat (Sushanta et al., 2012) and with bio-fertilizers in cauliflower 

(Narayanamma et al., 2005). 

4.4.3. Microbial count in the soil 



Bacteria, fungi and actinomycetes in the soil were significantly affected by the 

application of FYM, vermicompost, poultry manure, neem cake and bio-fertilizers. 

The results are presented in Table 17 & Figure 4. 

4.4.3.1. Bacteria (CFU X 10
6
 g soil

-1
) 

The highest bacterial count (42.52 CFU X 10
6
 g soil

-1
) was recorded in T6 with 

poultry manure (50%) + vermicompost (50%) + Azospirillum and PSB @ 5 kg ha
-1

 

each followed by T8 (41.50 CFU X 10
6
 g soil

-1
) with poultry manure (50%) + 

vermicompost (25%) + Neem cake (25%) + Azospirillum and PSB @ 5 kg ha
-1

 each 

which were at par but significantly superior to all other treatments. The lowest 

bacterial count (30.93 CFU X 10
6
 g soil

-1
) was recorded in RDF. 

4.4.3.2. Fungi (CFU X 10
3
 g soil

-1
) 

Similar to the bacteria, the highest fungi count (26.22 CFU X 10
3
 g soil

-1
) was 

also recorded in T6 with poultry manure (50%) + vermicompost (50%) + Azospirillum 

and PSB @ 5 kg ha
-1

 each followed by T8 (25.91 CFU X 10
3
 g soil

-1
) with poultry 

manure (50%)  + vermicompost (25%) + Neem cake (25%) + Azospirillum and PSB 

@ 5 kg ha
-1

 each which were at par but significantly superior to all other treatments. 

The lowest fungi count (20.46 CFU X 10
3
 g soil

-1
) was also recorded in RDF. 

 

 

4.4.3.3. Actinomycetes (CFU X 10
4
 g soil

-1
) 

Similar to the bacteria, fungi the highest actinomycetes count (21.30 CFU X 

10
4
 g soil

-1
) was also recorded in T6 with poultry manure (50%) + vermicompost 

(50%) + Azospirillum and PSB @ 5 kg ha
-1

 each followed by T8 (20.93 CFU X 10
4
 g 

soil
-1

) with poultry manure (50%) + vermicompost (25%) + Neem cake (25%) + 

Azospirillum and PSB @ 5 kg ha
-1

 each which were at par but significantly superior to 

all other treatments. The lowest actinomycetes count (14.50 CFU X 10
4
 g soil

-1
) was 

also recorded in RDF. 



Khan et al. (1974) reported that application of neem cake increased total fungal 

population in rhizosphere and supported the number of parasitic fungi. Nihad and 

Jessykutty (2010) reported that the nitrogen content from the recommended FYM was 

substituted through vermicompost and green manure (50% each) + RDF (125:100:50 

kg ha
-1

) recorded the highest microbial density of the soil (40.50 CFU g
-1

 bacterial, 

31.00 CFU g
-1

 fungi and 27.00 CFU g
-1

actinomycetes) of brinjal plants. 

Poultry manure in combination with vermicompost recorded better results for 

all the microbes analyzed, which may be attributed to the congenial environment for 

the multiplication of the microbes. The lowest population of microbes in the soil 

applied with chemical fertilizers may be due to low natural population and also due to 

the lower availability of organic substrates in the soil not applied with organic 

manures (Bhawalkar, 1991). 

4.4.4. Benefit-cost ratio of the treatments 

Net returns and benefit cost ratio of the treatments were significantly affected 

by the application of FYM, vermicompost, poultry manure, neem cake and bio-

fertilizers. The results are presented in Table 18. 

4.4.4.1. Net returns (Rs. ha
-1

) 

The maximum net returns (Rs. 2,15,154 ha
-1

) were recorded in T9 with RDF 

followed by T2 (Rs. 1,92,440 ha
-1

) with farmyard manure (50%) + vermicompost 

(50%) + Azospirillum and PSB @ 5 kg ha
-1

 each. 

  

4.4.4.2. Benefit-cost ratio 

Similar to the net returns the highest benefit cost ratio (3.53) was also recorded 

in T9 with RDF followed by T2 (3.37) with farmyard manure (50%) + vermicompost 

(50%) + Azospirillum and PSB @ 5 kg ha
-1

 each. 

In general, the benefit cost ratio was found to be greater than unity in all the 

treatments, indicating fairly higher returns on every rupee invested. The treatments T9 

with RDF and T2 with farmyard manure (50%) + vermicompost (50%) + Azospirillum 



and PSB @ 5 kg ha
-1

 each recorded higher values for benefit cost ratio due to their 

lower cost of cultivation compared to other treatments. 

The net returns and benefit cost ratio increased significantly with the 

application of vermicompost in pearl millet (Narolia et al., 2009) and carrot (Sandeep 

Kumar, 2013), with FYM, vermicompost and neem cake in Solanum nigrum (Umesha 

et al., 2011) and with FYM, neem cake and bio-fertilizers in Plumbago rosea (Nihad 

and Jessykutty, 2010).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Table 1. Plant height (cm) of onion at different stages of crop growth as affected by different organic manures and bio-fertilizers 

 

BF= Azospirillum and PSB @ 5 kg ha
-1

 each, DAT= Days After Transplanting. 

 

Treatments 30 DAT 60 DAT 90 DAT 120 DAT 

T1 :  FYM (50%) + Vermicompost (50%)   27.14 46.17 53.01 54.28 

T2 :  FYM (50%) + Vermicompost (50%)  + BF 27.26 46.47 53.21 54.66 

T3 :  FYM (50%) + Vermicompost (25%) + Neem cake (25%) 27.07 46.02 52.62 53.40 

T4 :   FYM (50%) + Vermicompost (25%) + Neem cake (25%) + BF 29.32 47.31 54.31 55.18 

T5 :  Poultry manure(50%) + Vermicompost (50%)   27.11 46.12 52.76 53.83 

T6 :  Poultry manure(50%) +Vermicompost (50%) + BF 27.62 46.28 53.27 54.43 

T7 :  Poultry manure(50%) + Vermicompost (25%)+ Neem cake (25%) 27.53 46.30 53.34 54.31 

T8 :  Poultry manure(50%) + Vermicompost (25%)+ Neem cake (25%) + BF 28.35 47.06 54.10 55.07 

T9 :  RDF @ 150:60:60 NPK kg ha
-1  

28.68 47.23 54.23 55.12 

S Em± 0.009 0.008 0.009 0.01 

CD 0.02 0.02 0.02 0.04 



 

 

 

Table 2. Leaf length (cm) of onion at different stages of crop growth as affected by different organic manures and bio-fertilizers 

BF= Azospirillum and PSB @ 5 kg ha
-1

 each, DAT= Days After Transplanting. 

Treatments 30 DAT 60 DAT 90 DAT 120 DAT 

T1 :  FYM (50%) + Vermicompost (50%)   24.50 42.68 45.32 44.46 

T2 :  FYM (50%) + Vermicompost (50%)  + BF 24.32 42.36 45.34 43.56 

T3 :  FYM (50%) + Vermicompost (25%) + Neem cake (25%) 24.19 42.59 45.39 43.73 

T4 :   FYM (50%) + Vermicompost (25%) + Neem cake (25%) + BF 25.34 43.35 46.83 45.30 

T5 :  Poultry manure(50%) + Vermicompost (50%)   24.09 42.29 45.31 43.33 

T6 :  Poultry manure(50%) +Vermicompost (50%) + BF 23.89 42.14 45.17 43.24 

T7 :  Poultry manure(50%) + Vermicompost (25%)+ Neem cake (25%) 23.72 41.70 45.03 42.93 

T8 :  Poultry manure(50%) + Vermicompost (25%)+ Neem cake (25%) + BF 25.14 43.09 46.12 45.08 

T9 :  RDF @ 150:60:60 NPK kg ha
-1  

25.22 43.14 46.24 45.18 

                                                                                                                   S Em± 0.003 0.01 0.04 1.54 

                                                                                                                CD 0.009 0.05 0.13 4.64 



 

 

 

Table 3. Number of leaves per plant of onion at different stages of crop growth as affected by different organic manures  

               and bio-fertilizers 

BF= Azospirillum and PSB @ 5 kg ha
-1

 each, DAT= Days After Transplanting. 

Treatments 30 DAT 60 DAT 90 DAT 120 DAT 

T1 :  FYM (50%) + Vermicompost (50%)   4.10 5.60 13.27 17.11 

T2 :  FYM (50%) + Vermicompost (50%)  + BF 4.33 6.86 13.54 17.44 

T3 :  FYM (50%) + Vermicompost (25%) + Neem cake (25%) 4.53 7.14 13.71 17.53 

T4 :   FYM (50%) + Vermicompost (25%) + Neem cake (25%) + BF 5.29 8.50 14.39 18.27 

T5 :  Poultry manure(50%) + Vermicompost (50%)   4.73 7.60 13.66 17.68 

T6 :  Poultry manure(50%) +Vermicompost (50%) + BF 4.53 7.40 13.83 17.82 

T7 :  Poultry manure(50%) + Vermicompost (25%)+ Neem cake (25%) 4.26 6.60 13.42 17.35 

T8 :  Poultry manure(50%) + Vermicompost (25%)+ Neem cake (25%) + BF 5.03 7.65 14.12 18.04 

T9 :  RDF @ 150:60:60 NPK kg ha
-1  

5.19 7.70 14.26 18.15 

S Em± 0.05 0.26 0.007 0.008 

CD 0.15 0.78 0.02 0.02 



Table 4. Neck thickness (mm) of onion at different stages of crop growth as affected by different organic manures and  

               bio-fertilizers  

BF= Azospirillum and PSB @ 5 kg ha
-1

 each, DAT= Days After Transplanting. 

 

 

Treatments 30 DAT 60 DAT 90 DAT 120 DAT 

T1 :  FYM (50%) + Vermicompost (50%)   5.00 12.61 16.85 15.93 

T2 :  FYM (50%) + Vermicompost (50%)  + BF 4.79 12.07 16.43 15.31 

T3 :  FYM (50%) + Vermicompost (25%) + Neem cake (25%) 5.26 13.02 18.91 17.41 

T4 :   FYM (50%) + Vermicompost (25%) + Neem cake (25%) + BF 6.20 13.63 19.67 18.64 

T5 :  Poultry manure(50%) + Vermicompost (50%)   4.84 12.52 16.47 15.83 

T6 :  Poultry manure(50%) +Vermicompost (50%) + BF 5.63 13.46 18.97 17.04 

T7 :  Poultry manure(50%) + Vermicompost (25%)+ Neem cake (25%) 5.66 12.88 18.96 16.33 

T8 :  Poultry manure(50%) + Vermicompost (25%)+ Neem cake (25%) + BF 5.78 13.49 19.00 18.50 

T9 :  RDF @ 150:60:60 NPK kg ha
-1  

6.36 14.93 20.00 18.79 

S Em± 0.62 0.78 1.50 1.49 

CD N.S. N.S. N.S. N.S. 



 

Table 5. Leaf width (cm) of onion at different stages of crop growth as affected by different organic manures and bio-fertilizers 

BF= Azospirillum and PSB @ 5 kg ha
-1

 each, DAT= Days After Transplanting. 

 

 

Treatments 30 DAT 60 DAT 90 DAT 120 DAT 

T1 :  FYM (50%) + Vermicompost (50%)   0.41 0.85 0.89 0.97 

T2 :  FYM (50%) + Vermicompost (50%)  + BF 0.48 0.87 0.91 1.02 

T3 :  FYM (50%) + Vermicompost (25%) + Neem cake (25%) 0.42 0.83 0.92 1.02 

T4 :   FYM (50%) + Vermicompost (25%) + Neem cake (25%) + BF 0.52 0.92 1.04 1.18 

T5 :  Poultry manure(50%) + Vermicompost (50%)   0.40 0.87 0.88 0.91 

T6 :  Poultry manure(50%) +Vermicompost (50%) + BF 0.45 0.84 1.00 1.09 

T7 :  Poultry manure(50%) + Vermicompost (25%)+ Neem cake (25%) 0.46 0.89 0.96 1.03 

T8 :  Poultry manure(50%) + Vermicompost (25%)+ Neem cake (25%) + BF 0.51 0.91 1.01 1.07 

T9 :  RDF @ 150:60:60 NPK kg ha
-1  

0.56 0.93 1.05 1.19 

S Em± 0.04 0.02 0.06 0.07 

CD N.S. N.S. N.S. N.S. 



 

Table 6. Leaf dry weight (g) of onion at different stages of crop growth as affected by different organic manures and  

               bio-fertilizers 

BF= Azospirillum and PSB @ 5 kg ha
-1

 each, DAT= Days After Transplanting. 

 

 

Treatments 30 DAT 60 DAT 90 DAT 120 DAT 

T1 :  FYM (50%) + Vermicompost (50%)   0.13 0.89 1.83 7.51 

T2 :  FYM (50%) + Vermicompost (50%)  + BF 0.24 0.91 1.98 8.25 

T3 :  FYM (50%) + Vermicompost (25%) + Neem cake (25%) 0.12 0.88 1.75 7.48 

T4 :   FYM (50%) + Vermicompost (25%) + Neem cake (25%) + BF 0.50 1.43 2.92 9.46 

T5 :  Poultry manure(50%) + Vermicompost (50%)   0.36 1.18 2.25 8.61 

T6 :  Poultry manure(50%) +Vermicompost (50%) + BF 0.29 1.12 2.20 8.38 

T7 :  Poultry manure(50%) + Vermicompost (25%)+ Neem cake (25%) 0.35 0.96 2.23 8.30 

T8 :  Poultry manure(50%) + Vermicompost (25%)+ Neem cake (25%) + BF 0.40 1.39 2.30 9.12 

T9 :  RDF @ 150:60:60 NPK kg ha
-1  

0.45 1.40 2.33 9.28 

S Em± 0.01 0.004 0.19 0.01 

CD 0.03 0.01 0.58 0.05 



 

Table 7. Bulb dry weight  and bulb dimensions as affected by different organic manures and bio-fertilizers 

BF= Azospirillum and PSB @ 5 kg ha
-1

 each. 

Treatments 

Bulb dry 

weight (g) 

Bulb 

length 

(cm) 

Bulb 

diameter 

(cm) 

Bulb 

shape 

index 

T1 :  FYM (50%) + Vermicompost (50%)   81.20 6.21 6.60 0.94 

T2 :  FYM (50%) + Vermicompost (50%)  + BF 84.40 6.78 7.37 0.91 

T3 :  FYM (50%) + Vermicompost (25%) + Neem cake (25%) 83.47 6.69 7.20 0.94 

T4 :   FYM (50%) + Vermicompost (25%) + Neem cake (25%) + BF 89.00 7.60 8.20 0.99 

T5 :  Poultry manure(50%) + Vermicompost (50%)   80.66 6.08 6.35 0.86 

T6 :  Poultry manure(50%) +Vermicompost (50%) + BF 85.08 6.77 7.32 0.92 

T7 :  Poultry manure(50%) + Vermicompost (25%)+ Neem cake (25%) 83.50 6.64 6.94 0.93 

T8 :  Poultry manure(50%) + Vermicompost (25%)+ Neem cake (25%) + BF 85.15 6.79 8.00 0.95 

T9 :  RDF @ 150:60:60 NPK kg ha
-1  

87.50 7.50 8.12 0.95 

S Em± 0.75 0.23 0.16 0.02 

CD 2.26 0.70 0.50 N.S. 



 

Table 8. Number of scales per bulb and bulb yield parameters as affected by different organic manures and bio-fertilizers 

BF= Azospirillum and PSB @ 5 kg ha
-1

 each. 

 

Treatments 

Number of 

scales per 

bulb 

Bulb yield 

(kg plot
-1

) 

Number of 

bulbs (kg
-

1
) 

Bulb yield 

(t ha
-1

) 

Double 

bulbs (%) 

T1 :  FYM (50%) + Vermicompost (50%)   6.66 9.12 13.11 15.20 4.73 

T2 :  FYM (50%) + Vermicompost (50%)  + BF 7.13 9.98 12.08 16.63 5.56 

T3 :  FYM (50%) + Vermicompost (25%) + Neem cake (25%) 7.26 10.11 12.10 16.85 4.53 

T4 :   FYM (50%) + Vermicompost (25%) + Neem cake (25%) + BF 8.40 11.20 11.33 18.66 5.70 

T5 :  Poultry manure(50%) + Vermicompost (50%)   6.20 8.04 13.56 13.40 7.70 

T6 :  Poultry manure(50%) +Vermicompost (50%) + BF 7.00 8.91 11.64 14.85 6.60 

T7 :  Poultry manure(50%) + Vermicompost (25%)+ Neem cake 

(25%) 

6.66 10.46 12.18 17.43 6.73 

T8 :  Poultry manure(50%) + Vermicompost (25%)+ Neem cake+ BF 

(25%) + BF 

7.40 10.93 12.43 18.21 5.90 

T9 :  RDF @ 150:60:60 NPK kg ha
-1  

7.60 11.04 12.25 18.40 6.63 

S Em± 0.23 0.001 0.005 0.07 0.42 

CD 0.72 0.002 0.014 0.19 1.27 



 

Table 9. Phosphorus, Sulphur and Moisture content (%) in onion bulbs as affected by different organic manures and  

                bio-fertilizers 

 

 

 

 

 

 

 

 

 

 

 

BF= Azospirillum and PSB @ 5 kg ha
-1

 each. 

 

Treatments 
          P(%)           S(%) 

 

Moisture 

content(%) 

T1 :  FYM (50%) + Vermicompost (50%)   0.41 0.41 89.88 

T2 :  FYM (50%) + Vermicompost (50%)  + BF 0.43 0.44 89.43 

T3 :  FYM (50%) + Vermicompost (25%) + Neem cake (25%) 0.42 0.40 90.36 

T4 :   FYM (50%) + Vermicompost (25%) + Neem cake (25%) + BF 0.54 0.49 90.63 

T5 :  Poultry manure(50%) + Vermicompost (50%)   0.40 0.36 89.50 

T6 :  Poultry manure(50%) +Vermicompost (50%) + BF 0.45 0.39 89.38 

T7 :  Poultry manure(50%) + Vermicompost (25%)+ Neem cake (25%) 0.44 0.43 89.57 

T8 :  Poultry manure(50%) + Vermicompost (25%)+ Neem cake (25%) + BF 0.47 0.48 90.06 

T9 :  RDF @ 150:60:60 NPK kg ha
-1  

0.42 0.44 89.37 

S Em± 0.005 0.001 0.43 

CD 0.014 0.003 N.S. 



 

Table 10. TSS (Brix
0
) in onion during storage as affected by different organic manures and bio-fertilizers 

 

BF= Azospirillum and PSB @ 5 kg ha
-1

 each, DAS= Days After Storage. 

 

Treatments INITIAL 7 DAS 14 DAS 21 DAS 30 DAS 

T1 :  FYM (50%) + Vermicompost (50%)   11.04 11.14 11.20 11.26 11.35 

T2 :  FYM (50%) + Vermicompost (50%)  + BF 11.63 11.72 11.75 11.80 11.85 

T3 :  FYM (50%) + Vermicompost (25%) + Neem cake (25%) 11.36 11.43 11.53 11.55 11.60 

T4 :   FYM (50%) + Vermicompost (25%) + Neem cake (25%) + BF 13.57 13.64 13.71 13.79 13.80 

T5 :  Poultry manure(50%) + Vermicompost (50%)   12.88 12.92 12.96 13.02 13.14 

T6 :  Poultry manure(50%) +Vermicompost (50%) + BF 11.75 11.83 11.87 11.90 11.95 

T7:  Poultry manure(50%) + Vermicompost (25%)+ Neem cake 

(25%) 

11.72 11.74 11.79 11.84 11.93 

T8 :  Poultry manure(50%) + Vermicompost (25%)+ Neem cake + BF 

(25%) + BF 

12.03 12.09 12.18 12.24 12.36 

T9 :  RDF @ 150:60:60 NPK kg ha
-1  

10.68 10.74 10.83 10.94 11.02 

S Em± 0.004 0.004 0.002 0.003 0.002 

CD 0.013 0.012 0.006 0.009 0.005 



 

 

 

Table 11. Physiological loss of weight (%) in onion during storage as affected by different organic manures and bio-fertilizers 

BF= Azospirillum and PSB @ 5 kg ha
-1

 each, DAS= Days After Storage. 

Treatments 7 DAS 14 DAS 21 DAS 30 DAS 

T1 :  FYM (50%) + Vermicompost (50%)   1.07 2.20 2.79 4.47 

T2 :  FYM (50%) + Vermicompost (50%)  + BF 1.07 1.80 2.51 4.18 

T3 :  FYM (50%) + Vermicompost (25%) + Neem cake (25%) 1.03 1.70 2.48 3.82 

T4 :   FYM (50%) + Vermicompost (25%) + Neem cake (25%) + BF 1.14 2.10 2.79 4.34 

T5 :  Poultry manure(50%) + Vermicompost (50%)   1.25 2.50 3.56 4.76 

T6 :  Poultry manure(50%) +Vermicompost (50%) + BF 1.08 1.90 2.68 4.20 

T7 :  Poultry manure(50%) + Vermicompost (25%)+ Neem cake (25%) 1.15 2.00 2.68 4.22 

T8 :  Poultry manure(50%) + Vermicompost (25%)+ Neem cake (25%) + BF 1.22 2.40 3.46 4.67 

T9 :  RDF @ 150:60:60 NPK kg ha
-1  

1.44 2.70 3.67 4.83 

S Em± 0.07 0.08 0.18 0.19 

CD 0.24 0.26 0.55 0.59 



 

 

Table 12. Sprouting of bulbs (%) in onion during storage as affected by different organic manures and bio-fertilizers 

BF= Azospirillum and PSB @ 5 kg ha
-1

 each, DAS= Days After Storage. 

 

Treatments 7 DAS 14 DAS 21 DAS 30 DAS 

T1 :  FYM (50%) + Vermicompost (50%)   1.16 2.23 3.13 3.70 

T2 :  FYM (50%) + Vermicompost (50%)  + BF 1.12 2.22 3.02 3.56 

T3 :  FYM (50%) + Vermicompost (25%) + Neem cake (25%) 1.07 2.10 3.01 3.49 

T4 :   FYM (50%) + Vermicompost (25%) + Neem cake (25%) + BF 1.30 2.30 3.17 4.25 

T5 :  Poultry manure(50%) + Vermicompost (50%)   1.80 2.50 3.50 4.46 

T6 :  Poultry manure(50%) +Vermicompost (50%) + BF 1.22 2.37 3.30 4.13 

T7 :  Poultry manure(50%) + Vermicompost (25%)+ Neem cake (25%) 1.22 2.44 3.20 4.26 

T8 :  Poultry manure(50%) + Vermicompost (25%)+ Neem cake (25%) + BF 1.60 2.47 3.47 4.30 

T9 :  RDF @ 150:60:60 NPK kg ha
-1  

2.06 3.39 4.13 5.23 

S Em± 0.06 0.12 0.10 0.09 

CD 0.19 0.37 0.32 0.29 



 

 

Table 13. Rotting of bulbs (%) in onion during storage as affected by different organic manures and bio-fertilizers 

BF= Azospirillum and PSB @ 5 kg ha
-1

 each, DAS= Days After Storage. 

 

Treatments 7 DAS 14 DAS 21 DAS 30 DAS 

T1 :  FYM (50%) + Vermicompost (50%)   0.49 1.20 2.20 3.26 

T2 :  FYM (50%) + Vermicompost (50%)  + BF 0.47 0.90 1.90 2.28 

T3 :  FYM (50%) + Vermicompost (25%) + Neem cake (25%) 0.45 0.80 1.80 2.27 

T4 :   FYM (50%) + Vermicompost (25%) + Neem cake (25%) + BF 0.50 1.40 2.00 2.37 

T5 :  Poultry manure(50%) + Vermicompost (50%)   0.57 1.60 2.50 3.43 

T6 :  Poultry manure(50%) +Vermicompost (50%) + BF 0.52 1.30 2.18 2.52 

T7 :  Poultry manure(50%) + Vermicompost (25%)+ Neem cake (25%) 0.48 1.10 2.00 2.27 

T8 :  Poultry manure(50%) + Vermicompost (25%)+ Neem cake (25%) + BF 0.56 1.50 2.30 3.27 

T9 :  RDF @ 150:60:60 NPK kg ha
-1  

0.59 1.80 2.52 3.50 

S Em± 0.009 0.07 0.115 0.114 

CD 0.02 0.23 0.347 0.343 



 

Table 14. Marketable yield (%) in onion during storage as affected by different organic manures and bio-fertilizers 

BF= Azospirillum and PSB @ 5 kg ha
-1

 each, DAS= Days After Storage. 

 

 

Treatments 7 DAS 14 DAS 21 DAS 30 DAS 

T1 :  FYM (50%) + Vermicompost (50%)   96.87 96.26 92.49 90.55 

T2 :  FYM (50%) + Vermicompost (50%)  + BF 96.28 95.34 92.30 90.44 

T3 :  FYM (50%) + Vermicompost (25%) + Neem cake (25%) 96.53 95.52 93.56 91.51 

T4 :   FYM (50%) + Vermicompost (25%) + Neem cake (25%) + BF 98.14 97.18 94.24 92.24 

T5 :  Poultry manure(50%) + Vermicompost (50%)   96.94 96.00 93.88 91.90 

T6 :  Poultry manure(50%) +Vermicompost (50%) + BF 96.15 95.31 92.25 90.38 

T7 :  Poultry manure(50%) + Vermicompost (25%)+ Neem cake (25%) 95.34 94.09 90.87 89.84 

T8 :  Poultry manure(50%) + Vermicompost (25%)+ Neem cake (25%) + BF 98.92 97.92 94.87 92.82 

T9 :  RDF @ 150:60:60 NPK kg ha
-1  

97.76 96.48 94.18 92.17 

S Em± 0.54 0.48 0.47 0.49 

CD 1.64 1.45 1.43 1.48 



 

 

Table 15. N, P, K and S uptake (kg ha
-1

) by onion bulb as affected by different organic manures and bio-fertilizers  

BF = Azospirillum and PSB @ 5 kg ha
-1

 each.  

 

Treatments 
N  

(kg ha
-1

) 
P  

(kg ha
-1

) 

K 

 (kg ha
-1

) 

S 

 (kg ha
-1

) 

Dry matter 
(kg ha

-1
) 

T1 :  FYM (50%) + Vermicompost (50%)   32.15 7.10 39.20 6.31 1,538 

T2 :  FYM (50%) + Vermicompost (50%)  + BF 31.99 7.56 46.07 7.73 1,757 

T3 :  FYM (50%) + Vermicompost (25%) + Neem cake (25%) 34.54 6.82 40.60 6.50 1,624 

T4 :   FYM (50%) + Vermicompost (25%) + Neem cake (25%) + BF 44.41 9.44 56.78 8.69 1,748 

T5 :  Poultry manure(50%) + Vermicompost (50%)   20.91 5.63 33.01 5.07 1,407 

T6 :  Poultry manure(50%) +Vermicompost (50%) + BF 22.74 6.31 38.46 6.15 1,577 

T7 : Poultry manure(50%) + Vermicompost (25%)+ Neem cake 

(25%) 

31.09 8.00 47.84 7.82 1,817 

T8: Poultry manure(50%) + Vermicompost (25%)+ Neem cake+ BF  

(25%) + BF 

38.34 8.21 54.69 8.57 1,810 

T9 :  RDF @ 150:60:60 NPK kg ha
-1  

43.80 8.51 54.91 8.61 1,955 

S Em± 0.01 0.001 0.01 0.002 0.36 

CD 0.04 0.002 0.04 0.006 1.10 



 

Table 16. Available NPK  and S (kg ha
-1

 and ppm) in the soil after harvest of onion as affected by different organic manures  

                  and bio-fertilizers 

BF= Azospirillum and PSB @ 5 kg ha
-1

 each.  

 

Treatments 
N  

(kg ha
-1

) 

P2O5 

(kgha
-1

) 

K2O 

(kgha
-1

) 

S  

(ppm) 

T1 :  FYM (50%) + Vermicompost (50%)   217.35 28.40 269.70 24.42 

T2 :  FYM (50%) + Vermicompost (50%)  + BF 213.00 29.43 314.54 21.34 

T3 :  FYM (50%) + Vermicompost (25%) + Neem cake (25%) 252.49 32.38 286.87 23.42 

T4 :   FYM (50%) + Vermicompost (25%) + Neem cake (25%) + BF 191.54 23.70 241.30 15.68 

T5 :  Poultry manure(50%) + Vermicompost (50%)   282.12 36.51 332.99 25.81 

T6 :  Poultry manure(50%) +Vermicompost (50%) + BF 265.34 33.55 320.23 25.18 

T7 :  Poultry manure(50%) + Vermicompost (25%)+ Neem cake (25%) 242.73 29.87 315.18 19.11 

T8 :  Poultry manure(50%) + Vermicompost (25%)+ Neem cake (25%) + BF 230.61 28.22 319.55 18.87 

T9 :  RDF @ 150:60:60 NPK kg ha
-1  

205.33 25.15 256.68 17.83 

S Em± 9.03 0.38 15.54 0.009 

CD 27.30 1.16 47.00 0.02 



 

 

Table 17. Microbial count (CFU g soil
-1

) in the soil as affected by  different organic manures and bio-fertilizers 

 

 

 

 

 

 

 

 

 

 

 

 

BF= Azospirillum and PSB @ 5 kg ha
-1

 each. 

Treatments 

Bacteria (CFU 

X 10
6
 g soil

-1
) 

Fungi (CFU X 

10
3
 g soil

-1
) 

Actinomycetes 

(CFU X 10
4
 g 

soil
-1

) 

T1 :  FYM (50%) + Vermicompost (50%)   33.49 21.57 18.13 

T2 :  FYM (50%) + Vermicompost (50%)  + BF 36.55 23.16 17.58 

T3 :  FYM (50%) + Vermicompost (25%) + Neem cake (25%) 34.53 25.51 16.59 

T4 :   FYM (50%) + Vermicompost (25%) + Neem cake (25%) + BF 37.72 23.23 15.45 

T5 :  Poultry manure(50%) + Vermicompost (50%)   34.53 23.95 16.20 

T6 :  Poultry manure(50%) +Vermicompost (50%) + BF 42.52 26.22 21.30 

T7 :  Poultry manure(50%) + Vermicompost (25%)+ Neem cake (25%) 36.54 23.86 16.18 

T8 : Poultry manure(50%)+Vermicompost (25%)+ Neem cake (25%) + BF 41.50 25.91 20.93 

T9 :  RDF @ 150:60:60 NPK kg ha
-1  

30.93 20.46 14.50 

S Em± 1.53 0.55 0.69 

CD 4.63 1.66 2.09 



 

 

 

Table 18. Benefit cost ratio of onion as affected by different organic manures and bio-fertilizers 

BF= Azospirillum and PSB @ 5 kg ha
-1

 each. 

 

 

Treatments 
Yield 

(t ha
-1

) 

Gross returns 

(Rs. ha
-1

) 

Cost of 

cultivation 

(Rs. ha
-1

) 

Net 

returns 

(Rs. ha
-1

) 

Benefit 

Cost Ratio 

T1 :  FYM (50%) + Vermicompost (50%)   15.20 2,28,000 56,610 1,71,390 3.02 

T2 :  FYM (50%) + Vermicompost (50%)  + BF 16.63 2,49,450 57,010 1,92,440 3.37 

T3 :  FYM (50%) + Vermicompost (25%) + Neem cake (25%) 16.85 2,52,750 1,03,350 1,49,400 1.44 

T4 :   FYM (50%) + Vermicompost (25%) + Neem cake (25%) + BF 18.66 2,79,900 1,03,750 1,76,150 1.69 

T5 :  Poultry manure(50%) + Vermicompost (50%)   13.40 2,01,000 71,350 1,29,650 1.81 

T6 :  Poultry manure(50%) +Vermicompost (50%) + BF 14.85 2,22,750 71,750 1,51,000 2.10 

T7 :  Poultry manure(50%) + Vermicompost (25%)+ Neem cake (25%) 17.43 2,61,450 1,17,990 1,43,460 1.21 

T8 :  Poultry manure(50%) + Vermicompost (25%)+ Neem cake (25%) + BF 18.21 2,73,150 1,18,390 1,54,760 1.30 

T9 :  RDF @ 150:60:60 NPK kg ha
-1  

18.40 2,76,000 60,846 2,15,154 3.53 



 

 

 

 

 

 

 

 

 

 

 

 

 

Plate 1. Field view of the experimental plot 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

          T1 : FYM (50%)  + VC (50%) 

 
 
 

 

T2 : FYM (50%)  + VC (50%)  +BF 

 

 

       T3 : FYM (50%) + VC (25%) 

+ NC (25%) 

 

 

T4 : FYM (50%) + VC (25%) 

 + NC (25%) + BF 

  

Plate 2a: Effect of different organic manures and bio-fertilizers on onion 

growth at 60 DAT 

 

 

 



 

T5 : PM (50%) + VC (50%) 
 

 

T6 : PM (50%) + VC (50%) + BF 

 

 

T7 : PM (50%)  + VC (25%) 

+ NC (25%) 

 

T8 :  PM (50%)  + VC (25%) 

+ NC (25%) + BF 

 

 

 

T9 :  RDF @ 150:60:60 NPK kg ha
-1

 
 

 

Plate 2b: Effect of different organic manures and bio-fertilizers on onion 

growth at 60 DAT 



 

 

 

 

          T1 : FYM (50%)  + VC (50%) 

 
 
 

 

T2 : FYM (50%)  + VC (50%)  +BF 

 

 

       T3 : FYM (50%) + VC (25%) 

+ NC (25%) 

 

 

T4 : FYM (50%) + VC (25%) 

 + NC (25%) + BF 

  

Plate 3a: Bulb size in onion as influenced by different organic manures and 

bio-fertilizers at harvest 

 

 

 



 

T5 : PM (50%) + VC (50%) 

 

 

T6 : PM (50%) + VC (50%) + BF 

 

 

T7 : PM (50%)  + VC (25%) 

+ NC (25%) 

 

 

T8 :  PM (50%)  + VC (25%) 

+ NC (25%) + BF 

 
 

 

T9 :  RDF @ 150:60:60 NPK kg ha
-1

 
 

 

Plate 3b: Bulb size in onion as influenced by different organic manures and 

bio-fertilizers at harvest 



   

Figure 1.Plant height (cm) of onion at different stages of crop growth as affected by different organic manures and bio-fertilizers 



 

Figure 2.Bulb yield (t ha
-1

) of onion at harvest as affected by different organic manures and bio-fertilizers 



 

Figure 3. Sprouting of bulbs (%) in onion during storage as affected by different organic manures and bio-fertilizers 



 

Figure 4. Number of bacteria (CFU X 10
6
 g soil

-1
), fungi (CFU X 10

3
 g soil

-1
) and actinomycetes (CFU X 10

4
 g soil

-1
)  

                              in onion grown  soil after harvest as affected by different organic manures and bio-fertilizers 



Chapter V 

SUMMARY AND CONCLUSIONS 

 

A field experiment was conducted during rabi, 2013-14 to study the “Effect of 

different combinations of organic manures and supplementation of bio-fertilizers 

on growth,  yield and quality of Onion (Allium cepa L.)” at college farm, College 

of Horticulture, Dr. Y.S.R. Horticultural University, Rajendranagar, Hyderabad, 

Andhra Pradesh. This region falls under VI Agro climatic zone of Andhra Pradesh 

state. The experiment was laid out in Randomized Block Design with 9 treatments 

consisting different combinations of organic manures such as FYM, vermicompost, 

poultry manure, neem cake and bio-fertilizers along with RDF. The results of the 

experiment are summarized hereunder. 

5.1 . GROWTH AND YIELD PARAMETERS 

 All the growth and yield parameters of onion were significantly influenced by the 

organic manures such as FYM, vermicompost, poultry manure, neem cake and 

bio-fertilizers.  

 

 Among different organic manures, farmyard manure (50%) + vermicompost (25%) 

+ neem cake (25%) + Azospirillum and PSB @ 5 kg ha
-1

 each recorded the highest 

plant height of 28.68, 47.23, 54.23 and 55.12 cm at 30, 60, 90 and 120 DAT 

respectively. 

 

 At 30, 60, 90 and 120 DAT the highest leaf length (25.22, 43.14, 46.24 and 45.18 

cm respectively) was recorded with the application of farmyard manure (50%) + 

vermicompost (25%) + neem cake (25%) + Azospirillum and PSB @ 5 kg ha
-1

 

each.  

 



 Maximum number of leaves (5.19, 7.70, 14.26 and 18.15) was recorded with the 

application of farmyard manure (50%) + vermicompost (25%) + neem cake (25%) 

+ Azospirillum and PSB @ 5 kg ha
-1

 each at 30, 60, 90 and 120 DAT respectively. 

 

 The highest leaf dry weight (0.45, 1.40, 2.33 and 9.28 g) was recorded with the 

application of farmyard manure (50%) + vermicompost (25%) + neem cake (25%) 

+ Azospirillum and PSB @ 5 kg ha
-1

 each at 30, 60, 90 and 120 DAT respectively. 

 

 The highest bulb dry weight (89.00 g), number of scales per bulb (8.40), bulb 

length (7.60 cm), bulb diameter (8.20 cm), bulb yield per plot (11.20 kg)  and bulb 

yield per hectare (18.66 t ha
-1

) was recorded with the application of farmyard 

manure (50%) + vermicompost (25%) + neem cake (25%) + Azospirillum and PSB 

@ 5 kg ha
-1

 each.  

 

 Higher double bulbs (7.70) was recorded with the application of poultry manure 

(50%) + vermicompost (50%) which was at par with poultry manure (50%)  + 

vermicompost (25%) + Neem cake (25%)  (6.73) and lowest (4.53) was recorded 

with the application of farmyard manure (50%) + vermicompost (25%) + neem 

cake (25%). 

 

 

5.2. QUALITY PARAMETERS 

 All the quality parameters were improved significantly with the organic 

manures over inorganic fertilizers. 

 

 The highest phosphorus (0.54 %) and sulphur (0.47 %) contents were recorded 

with farmyard manure (50%) + vermicompost (25%) + neem cake (25%) + 

Azospirillum and PSB @ 5 kg ha
-1

 each. 

 

 The highest total soluble solids (13.57, 13.64, 13.71, 13.79 and 13.80 °Brix) 

were recorded with farmyard manure (50%) + vermicompost (25%) + neem 



cake (25%) + Azospirillum and PSB @ 5 kg ha
-1

 each at 0, 7, 14, 21 and 30 

DAS respectively. 

 

  

 The lowest physiological loss of weight (1.03, 1.70, 2.48 and 3.82 %), 

sprouting of bulbs (1.07, 2.10, 3.01 and 3.49  %) and rotting of bulbs (0.45, 

0.80, 1.80 and 2.27 %) was recorded with farmyard manure (50%) + 

vermicompost (25%) + neem cake (25%) at 7, 14, 21 and 30 DAS respectively 

followed by 1.07, 1.80, 2.51 and 4.18 % physiological loss of weight, 1.12, 

2.22, 3.02 and 3.56 % sprouting of bulbs and 0.47, 0.90, 1.90 and 2.28 % 

rotting of bulbs with farmyard manure (50%) + vermicompost (50%) + 

Azospirillum and PSB @ 5 kg ha
-1

 each which were at par but significantly 

superior to all other treatments at 7, 14, 21 and 30 DAS respectively. 

 

 The highest marketable yield (98.92, 97.92, 94.87  and 92.82  %) was recorded 

with poultry manure (50%)  + vermicompost (25%) + Neem cake (25%) + 

Azospirillum and PSB @ 5 kg ha
-1

 each at 7, 14, 21 and 30 DAS respectively 

which was at par with farmyard manure (50%) + vermicompost (25%) + neem 

cake (25%) + Azospirillum and PSB @ 5 kg ha
-1

 each (98.14, 97.18, 94.24 and 

92.24) at 7, 14, 21 and 30 DAS respectively. 

 

 

5.3. OTHER PARAMETERS 

 The nutrient uptake (N, P, K and S), post-harvest available soil nutrients (N, 

P2O5, K2O and S), microbial count (bacteria, fungi and actinomycetes), net 

returns and BCR were significantly affected with various organic manures. 

 

 The uptake of N (44.41 kg ha
-1

), P (9.44 kg ha
-1

),  K (56.78 kg ha
-1

) and S (8.69 

kg ha
-1

) were maximum with farmyard manure (50%) + vermicompost (25%) + 

neem cake (25%) + Azospirillum and PSB @ 5 kg ha
-1

 each; the post-harvest 

available soil N (282.12 kg ha
-1

), P2O5 (36.51 kg ha
-1

), K2O (332.99kg ha
-1

) and 

S (25.81 ppm) were maximum with with  poultry manure (50%) + 



vermicompost (50%). The highest dry matter 1,955 was recorded with 

recommended dose of fertilizers. 

 

 Bacterial (42.52 CFU X 10
6
 g soil

-1
), fungal (26.22 CFU X 10

3
 g soil

-1
) and 

actinomycetes (21.30 CFU X 10
4
 g soil

-1
) count were maximum with poultry 

manure (50%) + vermicompost (50%) + Azospirillum and PSB @ 5 kg ha
-1

 

each. 

 

 The highest gross returns (Rs. 2,79,900 ha
-1

) was recorded with farmyard 

manure (50%) + vermicompost (25%) + neem cake (25%) + Azospirillum and 

PSB @ 5 kg ha
-1

 each 

 

 However, the net returns (Rs. 2,15,154 ha
-1

) and BCR (3.53) were higher with 

recommended dose of fertilizers followed by  Rs. 1,92,440 ha
-1

 net returns and 

3.37 BCR with farmyard manure (50%) + vermicompost (50%) + Azospirillum 

and PSB @ 5 kg ha
-1

 each. 

 

 From the present investigation it is concluded that growing of onion with the 

combined use of farmyard manure (50%)  + vermicompost (25%) + neem cake 

(25%) + Azospirillum and PSB @ 5 kg ha
-1

 each was found effective in 

promoting growth, yield and NPKS  uptake. Better quality of onion was 

obtained with farmyard manure (50%) + vermicompost (25%) + neem cake 

(25%). If premium price is available, farmers can go for organic farming of 

onion considering its beneficial effects on soil health and environment besides 

sustainability. Under organic cultivation of onion, for obtaining maximum net 

returns and benefit cost ratio farmyard manure (50%) + vermicompost (50%) + 

Azospirillum and PSB @ 5 kg ha
-1

 each may be used as organic source of 

nutrient. 

 

 

 

 



 

 

 

FUTURE LINE OF WORK: 

 Sustainable organic farming is gaining importance and hence studies on the 

possibilities of using green manure crops and other locally available organics 

(litter, compost, urban waste) may be tested. 

 

 There is an urgent need to screen large number of organics on different locally 

cultivated onion varieties which have profound influence on yield and quality. 

 

 Organic manures may be tried with and without bio-fertilizers to know the 

exact role of the latter in enhancing bulb yield of onion. 

 

 

 Research may be taken up to study the onion varieties for the suitability for 

organic production. 

 

 Research may be taken up to reduce the cost of producing organics there by 

reducing the cost of cultivation. 
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APPENDIX – I 

WEEKLY METEOROLOGICAL DATA DURING THE CROP GROWTH PERIOD 

(29-09-2013 to 25-03-2014) 

Standard 

week 
Period 

Temperature(
0
C) 

 
Relative Humidity(%) Sun Shine 

hours 

day
-1

 

Mean 

evaporation 

(mm day
-1

) 

Rainfall 

(mm) 

Wind speed    

Km hour
-1 

Mean 

Temp. (
0
C) 

Rainy 

days Max. Min. I II 

39 24-30 Sep 31.5 19.9 84 60 8.9 5.0 0.0 4.8 25.7 0 

40 01-07 Oct 30.5 22.0 84 63 4.7 4.5 0.2 4.0 26.2 0 

41 08-14 31.1 20.8 87 61 6.4 4.4 2.5 3.7 26.0 0.2 

42 15-21 31.7 17.7 87 53 8.1 5.0 1.6 2.4 24.8 0.1 

43 22-28 26.3 19.3 96 81 1.3 1.4 31.7 2.3 22.8 0.8 

44 29-04 Nov 30.1 17.5 87 56 7.4 3.3 0.0 1.0 23.8 0 

45 05-11 28.5 14.3 84 49 7.2 3.0 0.0 2.1 21.4 0 

46 12-18 27.7 11.3 84 37 8.0 2.9 0.0 1.6 19.6 0 

47 19-25 28.3 15.1 89 58 5.8 2.5 4.1 1.0 21.7 0.2 

48 26-02 Dec 28.4 14.8 90 54 6.2 1.9 0.0 1.9 21.6 0 

49 03-09 27.6 11.1 77 37 8.1 2.8 0.0 2.3 19.4 0 

50 10-16 29.0 7.5 86 27 9.6 2.7 0.0 1.4 18.3 0 

51 17-23 28.0 8.8 81 35 9.2 2.8 0.0 1.4 18.4 0 
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WEEKLY METEOROLOGICAL DATA DURING THE CROP GROWTH PERIOD 

(29-09-2013 to 25-03-2014) 
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evaporation 

(mm day
-1

) 

Rainfall 

(mm) 

Wind speed    

Km hour
-1 

Mean 

Temp. (
0
C) 

Rainy 

days Max. Min. I II 

52 24-31 27.0 11.0 86 40 8.5 2.5 0.0 1.9 19.0 0 

1 01-07 Jan 28.7 11.2 87 41 8.4 2.7 0.0 1.3 20.0 0 

2 08-14 29.3 12.8 81 35 8.6 3.2 0.0 2.4 21.1 0 

3 15-21 29.0 13.7 87 41 8.3 3.3 0.0 3.5 21.4 0 

4 22-28 27.9 14.3 83 46 7.5 3.0 0.0 3.1 21.1 0 

5 29-04 Feb 28.6 14.5 86 33 8.1 3.3 0.0 1.5 21.6 0 

6 05-11 33.1 14.7 82 26 9.6 4.1 0.0 1.6 23.9 0 

7 12-18 30.9 17.2 72 32 8.5 4.7 0.0 3.2 24.1 0 

8 19-25 30.6 18.8 76 40 8.3 5.1 0.0 3.4 24.7 0 

9 26-04 Mar 30.3 18.7 84 49 7.6 4.5 4.6 4.4 24.5 0.2 

10 05-11 27.5 20.0 90 49 4.7 2.7 3.4 4.0 23.8 0.4 

11 12-18 33.3 19.9 77 24 8.2 4.5 0.0 2.3 26.7 0 

12 19-25 Mar 36.7 21.0 71 27 8.7 5.8 0.0 1.9 28.9 0 

Mean  29.67 15.68 83.76 44.38 7.53 3.52 1.85 2.47 22.71 0.07 



 

APPENDIX –IIb 

DETAILS OF COST OF CULTIVATION IN DIFFERENT TREATMENTS (Rs. ha
-1

) 

 

S. 

No. 
Operations T1 T2 T3 T4 T5 T6 T7 T8 T9 

 

1. 

 

 

Ploughing with Tractor 

Harrowing 

 

3,000 

800 

 

 

3,000 

800 

 

 

3,000 

800 

 

 

3,000 

800 

 

 

3,000 

800 

 

 

3,000 

800 

 

 

3,000 

800 

 

 

3,000 

800 

 

 

3,000 

800 

  

2. 

 

 

b. 

 

Cost of Seeds 

 

Transplanting 

 

5,500 

 

1600 

 

5,500 

 

1600 

 

 

5,500 

 

1600 

 

5,500 

 

1600 

 

5,500 

 

1600 

 

5,500 

 

1600 

 

5,500 

 

1600 

 

5,500 

 

1600 

 

5,500 

 

1600 

 

3. 

 

. 

Cost of Fertilizers/manures 

Application charges 

39,060 

650 

39,460 

650 

85,700 

750 

86,100 

750 

53,400 

1,050 

53,800 

1,050 

1,00,040 

1,050 

1,00,440 

1,050 

43,196 

750 

4. Hand Weeding 4,000 4,000 4,000 4,000 4,000 4,000 4,000 4,000 4,000 

5. 
Harvesting, Cutting  

and Cleaning 
2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 

 TOTAL 56,610 57,010 1,03,350 1,03,750 71,350 71,750 1,17,990 1,18,390 60,846 



 

APPENDIX –IIa 

PRICES OF INPUTS  

 

 

 
S. No. Particulars Price(Rs.) 

 

1. 

 

a. 

b. 

c. 

 

Chemical fertilizers 

 

Urea  

SSP 

MOP 

 

 

 

320/- per 50kg 

420/- per 50kg 

980/- per 50kg 

 

 

2. 

 

a. 

b. 

c. 

d. 

 

Organic manures 

 

Farmyard manure 

Vermicompost 

Neem cake 

Poultry manure 

 

 

 

1,200/- per tonne 

4,000/- per tonne 

14,000/- per tonne 

3,000/- per tonne 

 

 

3. 

 

a. 

b. 

 

Biofertilizers 

 

Azospirillum 

PSB 

 

 

 

40/- per kg 

40/- per kg 

 

 

4. 

 

a. 

b. 

c. 

 

Wages 

 

Men 

Women 

Bullock pair 

 

 

 

250/- per day 

150/- per day 

800/- per day 

 

 

5. 

 

Onion seeds 

 

550/- per kg 

 


