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Effect of organic manures and bio-fertilizers on growth 

and yield of radish (Raphanus sativus L.) 

 
Lovepreet Kaur, Puja Rattan, AH Reddy and Ashutosh Sharma 

 
Abstract 
The present investigation was conducted during the rabi season of 2021 at the Experimental Farm of the 

Faculty of Agricultural Sciences, DAV University, Jalandhar, to find out the effect of organic manures 

and bio-fertilizers on the growth and yield of radish (Raphanus sativus L). The experiment consisted of 

twelve treatments laid in RBD with three replications viz. T1 (FYM @ 20 t/ha), T2 (Vermicompost @ 5 

t/ha), T3 (Neemcake @ 2.5 t/ha), T4 (Azotobacter @ 4 kg/ha), T5 (Azotobacter @ 2 kg/ha + FYM @ 10 

t/ha), T6 (Azotobacter @ 2 kg/ha + Vermicompost @ 2.5 t/ha), T7 (Azotobacter @ 2 kg/ha + Neemcake 

@ 1.25 t/ha), T8 (PSB @ 4 kg/ha), T9 (PSB @ 4 kg/ha + FYM @ 20 t/ha), T10 (PSB @ 4 kg/ha + 

Vermicompost @ 5 t/ha), T11 (PSB @ 4 kg/ha + Neem cake @ 2.5 t/ha), T12 Control (RDF 70:50:50 Kg 

NPK). CR-45 variety was used for the experiment. Observations were recorded on number of leaves per 

plant, leaf length (cm), leaf area per plant (cm2), root length (cm), root diameter (cm), plant height (cm), 

root weight (g), fresh weight of plant (g), dry weight of plant (g), root yield per plot (kg/plot), TSS 

(◦Brix), ascorbic acid (mg/100 g) and benefit cost ratio. Analysis of variance (ANOVA) revealed 

significant differences among treatments for all the characters under study. It was concluded that with the 

application of vermicompost, better results in growth, yield and quality parameters were observed. 

Furthermore, with the application of vermicompost highest Benefit: Cost ratio was obtained. 

 

Keywords: Radish, organic manures, bio-fertilizers, vermicompost, PSB, azotobacter and benefit cost 

ratio 

 

Introduction 

Radish (Raphanus sativus L.) is a herbaceous annual root vegetable belonging to the 

Brassicaceae family. It is one of the most quickly growing root vegetables. It probably 

originated in Central or Western China and Indo-Pak sub-continent. In India, it is grown all 

around the year throughout the country. However, West Bengal, Bihar, Uttar Pradesh, 

Karnataka, Haryana and Rajasthan are the major radish growing states. It is being cultivated in 

India over an area of 206 Thousand hectares and with an annual production of 3220 Thousand 

MT (Anonymous, 2021) [3].  

It is grown for its fleshy tender and fusiform roots which are eaten raw as salad or cooked as a 

vegetable. The radish leaves are rich in minerals and vitamin A (5IU) and vitamin C (14.8 mg 

per 100 g of edible portion. It supplies a variety of minerals like calcium, potassium and 

phosphorus. The pink skin radish is generally rich in ascorbic acid than the white skin radish 

(Singh and Bhandari, 2015) [29]. The characteristic pungent flavour of radish is due to 

othiocyanate (Kushwah, 2016) [16]. It has high medicinal value and is prescribed for patients 

suffering from piles, liver troubles and jaundice (Brar et al., 1972) [7]. Its use is also suggested 

for neurological, headache, sleeplessness and chronic diarrhoea in homoeopathic treatments. 

(Aswathi et al., 2021) [5]. Besides, it’s leaves are a good source for the extraction of protein on 

a commercial scale and radish seeds are a potential source of non-drying fatty oil suitable for 

soap making illuminating and edible purposes (George, 1999) [8]. 

Fertilizer application, cultural practices, soil type, method of sowing and cultural practices etc. 

are the factors that affect yield and quality of specific vegetables. Inorganic fertilizers which 

are applied indiscriminately and in an overdose which may cause many problems for human 

health and the environment and leads to a reduction of microbial activity in soil resulting in 

decreased humus content (Singh and Kalloo, 2000) [30]. Direct contact with chemical fertilizers 

also affects root growth adversely. On the other hand, organic manure is reported to be rich in 

almost all essential nutrients, improves soil structure by improving its physical, chemical and 

biological properties and increases the number of micro-organisms leading to maintenance of 

the quality of crop production.  
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Commonly used organic manures are FYM (Farm Yard 

Manure), vermicompost, poultry manure, biogas slurry, urine 

and liquid manure etc. (Kumar et al., 2018) [14]. 

Another important and widely used form of organic fertilizers 

is biofertilizers. These are natural fertilizers that consist of 

micro-organisms like bacteria, algae, and fungi alone or in 

combination. These are beneficial for agriculture as they fix 

N, solubilize P and helps in the mobilization of nutrient even 

a small dose of biofertilizer is capable of enhanced growth 

and development as each gram of carrier of biofertilizers 

contains at least 10 million viable cells of a specific strain 

(Anandaraj and Delapierre, 2010) [2].  

Phosphate solubilizing microorganisms (PSMs) are the 

microorganisms that are capable of solubilizing insoluble 

phosphate, besides this, they also enhance the nitrogen 

fixation efficiency and synthesize important growth 

promoting substances thereby accelerating the accessibility of 

other trace elements by like siderophores, antibiotics, etc. 

They also produce plant hormones such as auxins, cytokinins, 

gibberellins and improve crop productivity by protecting the 

plants against soil borne pathogens (Abbas et al., 2013) [1]. 

Trichoderma species have been identified and characterized 

as potential opportunistic, avirulent plant symbionts and 

biological agents against different soil-borne pathogens 

(Uddin et al., 2018) [35]. 

Although organic manures can replace the mineral fertilizers 

by improving soil structure and microbial biomass even then 

single nutrient source may not supply the rest of the required 

nutrients for the plant therefore using all the available nutrient 

sources in an integrated manner can provide balanced plant 

nutrition (Arora, 2008). Keeping in view the importance of 

crops and the need to integrate the use of available organic 

nutrient sources to enhance growth and production, the 

present investigation was conceptualized and executed.  

 

Material and Methods 

The present study’s effect of organic manures and bio-

fertilizers on the growth and yield of radish (Raphanus sativus 

L.) was carried out at the Experimental Farm of the Faculty of 

Agricultural Sciences, DAV University, Jalandhar in winter 

2021. The experiment was laid out in randomized block 

design (RBD) with three replications having twelve 

treatments. The treatments include viz. T1 (FYM @ 20 t/ha), 

T2 (Vermicompost @ 5 t/ha), T3(Neemcake @ 2.5 t/ha), T4 

(Azotobacter @ 4 kg/ha), T5 (Azotobacter @ 2 kg/ha + FYM 

@ 10 t/ha), T6 (Azotobacter @ 2 kg/ha + Vermicompost @ 

2.5 t/ha), T7 (Azotobacter @ 2 kg/ha + Neemcake @ 1.25 

t/ha), T8 (PSB @ 4 kg/ha), T9 (PSB @ 4 kg/ha + FYM @ 20 

t/ha), T10 (PSB @ 4 kg/ha + Vermicompost @ 5 t/ha), T11 

(PSB @ 4 kg/ha + Neem cake @ 2.5 t/ha), T12 Control (RDF 

70:50:50 Kg NPK). The experiment was done on the CR-45 

variety and seed sowing was done in October i.e., 15 th of 

October with a spacing of 30×10 cm. Treatment wise 

application of fertilizers was done manually. Organic manures 

such as FYM, Vermicompost, and Neemcake were 

incorporated in the field 15 days before sowing as per 

treatments, first irrigation was given immediately after 

sowing. Subsequent irrigations were given after 6-7 days, 

while various intercultural operations like weeding followed 

by hand weeding, and thinning were carried out after 25-30 

days of sowing to avoid the overcrowding of plants. The 

observations were recorded on the basis of various growth 

and yield parameters such as number of leaves per plant, leaf 

length (cm), leaf area per plant (cm2), root length (cm), root 

diameter (cm), root weight (g), fresh weight of plant (g), dry 

weight of plant (g), plant height (cm), root yield per plot (kg), 

TSS (◦Brix), ascorbic acid (mg/100 g) and Benefit cost ratio 

was also calculated. Data analysis was done on OPSTAT 

software. 

 

Results and Discussion 

Growth parameters 

Enhanced photosynthesis and accumulation of metabolites in 

plants can be achieved by more number of leaves per plant, 

leaf length (cm) and leaf area per plant (cm2). Thus it is an 

important factor that influences of growth yield and 

production. Table 2 represents the influence of organic matter 

on number of leaves per plant leaf length (cm) and leaf area 

per plant (cm2). Perusal of data revealed maximum number of 

leaves (20.22) in T10 (PSB @ 4 kg/ha + vermicompost @ 5 

t/ha) which was significantly highest among all the 

treatments. Minimum number of leaves (11.30) was observed 

in T8 (PSB @ 4 kg/ha) which was significantly at par with T1 

(FYM @ 20 t/ha) resulting in 11.42 number of leaves per 

plant. Maximum leaf length (26.90 cm) was observed in T2 

(vermicompost @ 5 t/ha) which was significantly highest 

among all the treatments. Minimum leaf length (17.32 cm) 

was observed in T11 (PSB @ 4 kg/ha + neem cake @ 2.5 t/ha) 

which was significantly at par with T8 (PSB @ 4 kg/ha) which 

resulted in leaf length to the tune of 19.04 cm. It was observed 

that T4 (Azotobacter @ 4 kg/ha) resulted in maximum leaf 

area per plant (371.88 cm2) which was statistically at par with 

T2 (vermicompost @ 5 t/ha) (348.48 cm2). Minimum leaf area 

per plant (242.50 cm2) was observed in T7 (Azotobacter @ 2 

kg /ha) + neem cake @ 1.25 t/ha) which was significantly at 

par with T5 (Azotobacter @ 2 kg/ha) + FYM @ 10 t /ha) 

(250.88 cm2), T9 (PSB @ 4 kg/ha)+FYM @ 20 t/ha) and T10 

(PSB @ 4 kg/ha) + vermicompost @ 5 t/ha) resulting in leaf 

area to the tune of 250.88 cm2, 261.75 cm2 and 269.20 cm2, 

respectively. Regarding plant height, the tallest plants (33.86 

cm) were obtained in T12 (control (RDF 70:50:50 Kg NPK) 

which were statistically at par with plants grown in T2 

(vermicompost @ 5 t/ha) (33.48 cm). Shortest plants (24.40 

cm) were observed in T9 (PSB @ 4 kg/ha) + FYM @ 20 t/ha) 

which were significantly shortest among all the treatments. 

It was observed that the number of leaves per plant, and leaf 

length increased with the application of vermicompost and 

this can be attributed to the enhanced availability of vital 

macro and micronutrients such as zinc, copper, iron and 

manganese etc. in the adequate amount to the plant with the 

application of vermicompost as suggested by Bhattarai and 

Maharjan (2013) [16]. The application of organic fertilizers has 

also been reported as a nutrient booster for the microbial 

degradation process, allowing crops to use nutrients and water 

more efficiently. The results with respect to number of leaves 

per plant are in conformity to the findings of earlier 

researchers viz., Mali et al., (2018) [18], Poonkodi et al., (2019) 
[27] and Upadhyay and Prasad (2021) [36] in radish and Jeptoo 

et al., (2013) [11] in carrot and the results of leaf length are 

supported by Kumar et al. (2018) [14], Subedi et al. (2018) [33], 

Mishra et al. (2020) [20], Upadhyay and Prasad (2021) [36]. 

Higher leaf area (cm2) was also observed with the application 

of vermicompost. While it was maximum with the application 

of (Azotobacter @ 4 kg/ha). The increased leaf area with the 

application of organic and biofertilizer can be justified by the 

fact that the combined application of different organic and 
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biofertilizers influences the physical and chemical properties 

of soil which make macro and micronutrients easily available 

and increase the enhanced enzymatic activities which leads to 

better growth and development. Similar results were obtained 

by earlier researchers viz. Singh et al. (2009) [32], Verma et al., 

(2017) [37], Upadhyay and Prasad (2021) [36] in radish and 

Parry et al., (2021) [25] in Chinese cabbage. Vermicompost's 

nitrification inhibitory properties and improved soil structure 

in soil could be associated with the increased plant height. 

The results corroborate with the findings of Uddain et al. 

(2010) [34], Jeptoo et al. (2013) [11], Bhattarai and Mahajan 

(2013) [16] in carrot; Kumar et al (2014) [15], Mali et al. (2018) 
[18] in radish. 

 

Yield parameters  

Yield parameters studied in the present investigation were 

root length, root diameter, root weight, fresh weight of plant, 

dry weight of plant and root yield per plot. The data on the 

effect of various organic and bio-fertilizers on yield 

parameters has been presented in Table 2. The results showed 

that T2 (vermicompost @ 5 t/ha) resulted in maximum root 

length (30.77 cm), root diameter (3.23 cm), root weight 

(113.42 g), fresh weight (227.77 g), root yield per plot (7.49 

kg). T2 was statistically at par with T1 (FYM@ 20 t/ha) for 

root length, and T8 (PSB @ 4 kg/ha) (112.77g) for root 

weight. While, it was significantly superior among all the 

treatments for root diameter, fresh weight of plant, and root 

yield per plot. Maximum dry weight (17.36 g) was recorded 

in T10 (PSB @ 4 kg/ha) + vermicompost @ 5 t/ha) which was 

significantly highest among all the treatments. Lowest dry 

weight (6.36 g) was observed in T5 (azotobacter @ 2 kg/ha 

+FYM (@ 10 t/ha) which was significantly lowest among all 

the treatments. Minimum root diameter (2.39 cm) was 

observed in T1 (FYM @ 20 t/ha) which was statistically at par 

with T3 (Neem cake @ 2.5 t/h) showing 2.46 cm root 

diameter. Minimum root length (18.35 cm) was observed in 

T11 (PSB @ 4 kg/ha + neem cake @ 2.5 t/ha) which was 

significantly smallest among all the treatments. Minimum root 

weight (73.63 g) was observed in T10 (PSB @ 4 kg/ha) + 

vermicompost @ 5 t/ha) which was statistically at par with 

T11 (PSB @ 4 kg/ha + neem cake @ 2.5 t/ha) resulting 77.22 g 

root weight. Lowest fresh weight (109.97 g) was observed in 

T11 (PSB @ 4 kg/ha + neem cake @ 2.5 t/ha) which was 

significantly lowest among all the treatments. Minimum root 

yield per plot (3.31 kg) was observed in T12 (control (RDF 

70:50:50 Kg NPK) which was statistically at par with T11 

(PSB @ 4 kg/ha+ neem cake @ 2.5 t/ha) resulting in 3.51 kg 

root yield per plot. 

Vermicompost @ 5 t/ha resulted in maximum root length, 

root diameter, root weight, fresh weight of the plant, and root 

yield per plot. Organic manures reduce the bulk 

density and increase the porosity and water-holding capacity 

of the soil and accelerated metabolic and auxin activities in 

plants would have contributed towards the increase in the root 

length. It has also been observed that the size of the root 

which includes root length, root diameter, and root weight 

was directly influenced by the enhanced vegetative growth of 

the plants like leaf length, leaf area and number of leaves of 

the plant which might have accumulated more carbohydrates, 

resulting into increased root target. Higher root length with 

the application of vermicompost was also observed by Verma 

et al., (2017) [37]; Panwar et al., (2003) [24]; Kumar et al., 

(2014) [15] in radish and Narayan et al., (2014) [22] in potato, 

Findings with respect to root diameter are in agreement with 

those reported by Mali et al (2018) [18], Uddain et al., (2010) 
[34], Kumar et al., (2014) [15] in radish, and Kushwah et al., 

(2020) [17] in radish. Vermicompost might also have increased 

the efficiency of added chemical fertilizers in the soil 

activities of nitrogen fixing bacteria and increased rate of 

humification which enhanced the availability of both native 

and added nutrients in the soil resulting in increased yield 

attributes like root weight of radish (Oliveira et al., 2001) [23]. 

Similar results of root weight have also been reported by 

Uddain et al., (2010) [34], Kumar et al., (2014) [35], Mehwish et 

al., (2016) [19], Jat et al., (2017) [16] and Khede et al., (2019) 
[13] in radish. 

The increase in fresh weight of roots and whole plant may be 

due to higher levels of nitrogen from vermicompost. The 

nitrogen will also be synthesized into amino acids which are 

built into complex proteins and help in promoting the 

luxurious growth of crops (Muthuswamy and Muthukrishnan, 

1971) [21]. The maximum fresh weight of plant was observed 

in vermicompost 5 t/ha. Yadav and Vijaykumari (2003) [38] 

reported that the fresh weight of plants was higher in chilli 

supplemented with vermicompost and NPK. The results are in 

agreement with the findings of Kumar et al., (2014) [15], Jat et 

al., (2017) [16], Verma et al (2017) [37], Mali et al. (2018) [18], 

Mishra et al., (2020) [20] and Upadhyay and Prasad (2021) [36]. 

The dry weight of plant was significantly influenced by the 

application of different treatments but it was observed 

maximum when treated with PSB @ 4 kg+ vermicompost @ 

5 t/ha. PSB has higher phosphorus availability which largely 

influences root growth by helping in cell division, 

photosynthesis, carbohydrate metabolism, enzyme activation, 

and nutrient translocation (Subedi et al., 2018) [33]. The 

similar findings were reported by Yadav and Vijaykumari 

(2003) [38] and Kumar et al. (2014) [15] in radish. 

Application of vermicompost resulted in enhanced metabolic 

activities in plants resulting in increased root weight, root 

diameter, root length and finally total yield. Improved 

vegetative growth was also observed with the application of 

vermicompost which might be due to the accumulation of 

more carbohydrates resulting in increased root yield 

parameters like root diameter, length etc. which is food 

storage organ for radishes. These findings corroborate with 

the finding of Singh et al., (2012) [31] in garlic, Jadhav et al., 

(2014) [9]; Ziaf et al., (2016) [39] and Khalid et al., (2015) [12], 

Mali et al., (2018) [18]; Mishra et al., (2020) [20]; Kushwaha et 

al. (2020) [17] and Aswasthi et al., (2021) [5] in radish. 

 

Quality parameters 

T2 (vermicompost @ 5 t/ha) which was statistically at par with 

T9 (PSB @ 4 kg/ha) + FYM @ 20 t/ha) (5.950B) and T12 

control (RDF 70:50:50 Kg NPK) (5.980B). Minimum TSS 

(2.160B) was found in T10 (PSB @ 4 kg/ha) + vermicompost 

@ 5 t/ha) which was statistically at par with T11 (PSB @ 4 

kg/ha+ neem cake @ 2.5 t/ha) and T6 (Azotobacter @ 2 kg/ha) 

+ vermicompost @ 2.5 t/ha) showing TSS to the tune of 

2.570B and 2.730B, respectively. The maximum ascorbic acid 

(12.53 mg/100 g) was recorded in T4 (Azotobacter @ 4 kg/ha) 

which was statistically at par with T10 (PSB@ 4 kg/ha 

+vermicompost @ 5 t/ha) (12.35 mg/100 g). The minimum 

ascorbic acid (8.55 mg/100 g) was observed in T8 (PSB @ 4 

kg/ha) which was statistically at par with T5 (Azotobacter @ 2 

kg/ha +FYM @ 10 t/ha) (8.88 mg/100 g), T2 (vermicompost 

@ 5 t/ha) (8.92 g/100 g) and T9 (PSB @ 4 kg/ha) + FYM @ 
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20 t/ha) (8.93 mg/100 g). 

Total Soluble Solids (TSS) developed in a favourable manner 

with the use of bio-fertilizers. It might be due to increased 

production of carbohydrates resulting in improved 

physiological and biochemical activities in the plant system. 

The results are in line with the findings of Shanu et al., (2019) 
[18] in carrot. Increase in growth parameters might have 

resulted in improved uptake of nutrients and photosynthetic 

activities leading to improved quality parameters like ascorbic 

acid through the process of enzymatic activities stimulated by 

plant growth components. Similar reports were also made by 

Kumar et al., (2016) [40] and Pathak et al., (2017) [26] in radish. 

 

Relative Economics 

Relative economic in radish was calculated on yield basis 

revealed that treatment T2 (vermicompost @ 5 t/ha) recorded 

maximum gross returns (187250). Highest B:C ratio (4.2) was 

also obtained by (vermicompost @ 5 t/ha) and T1 (FYM @ 20 

t/ha) with (4.1). Minimum benefit cost ratio(1.2) was 

observed in T11 (PSB @ 4 kg/ha+ neem cake @ 2.5 t/ha) 

followed by T12 (control (RDF 70:50:50 Kg NPK) with (1.3). 

Balanced nutrition in integration is essential to enhance the 

benefit cost ratio in radish. The results are in line with the 

findings of Adhikari (2009) [41] in carrot and Narayan et al., 

(2014) [22] in potato; Jadhav et al., (2014) [9] in radish. 

 
Table 1: Analysis of variance for growth and yield parameters of 

radish 
 

Observations Replication Treatments Error 

Number of leaves per plant 48.76 281.95* 5.28 

Leaf length (cm) 160.39 200.83* 36.60 

Leaf area per plant (cm2) 23,951.86 59,346.38* 6,168.69 

Root length (cm) 78.68 656.72* 20.80 

Root diameter (cm) 1.56 1.80* 0.37 

Plant height (cm) 108.59 348.36* 4.073 

Root weight (g) 445.77 5,412.22* 107.00 

Fresh weight of plant (cm) 1,051.66 33,788.51* 405.16 

Dry weight of plant (cm) 88.039 402.49* 13.71 

Root yield per plot (kg) 0.662 42.58* 0.77 

Ascorbic acid (mg/100 g) 87.34 64.56* 2.28 

TSS (0Brix) 30.80 88.27* 17.21 

 
Table 2: Effect of bio-fertilizers and organic manures on growth, yield and economics of radish 

 

Treatment 

Number 

of leaves 

per plant 

Leaf 

length 

(cm) 

Leaf area 

per plant 

(cm2) 

Root 

length 

(cm) 

Root 

diameter 

(cm) 

Root 

weight 

(g) 

Fresh 

weight of 

plant (g) 

Dry 

weight of 

plant (g) 

Plant 

height 

(cm) 

Root 

yield per 

plot (kg) 

TSS 

(cBrix) 

Ascorbic 

acid 

B:C 

Ratio 

T1 11.42 23.78 276.47 29.60 2.39 98.62 208.02 7.84 25.15 5.71 3.70 9.51 4.1 

T2 18.00 26.90 348.58 30.77 3.23 113.42 227.77 8.87 33.48 7.49 7.36 8.92 4.2 

T3 16.43 23.56 334.74 27.69 2.46 93.88 210.63 10.45 27.99 5.15 5.68 10.59 1.8 

T4 17.37 22.06 371.88 27.36 2.64 89.55 170.99 15.33 25.59 5.25 5.84 12.53 2.2 

T5 14.89 22.24 250.88 22.44 2.79 97.79 157.94 6.36 26.86 5.11 5.16 8.88 3.6 

T6 19.02 21.28 330.76 33.42 3.00 90.73 170.22 10.93 32.45 5.92 2.73 10.90 3.7 

T7 14.47 20.04 242.5 22.31 2.81 90.37 213.8 14.44 27.92 4.14 3.86 11.78 2.0 

T8 11.30 19.04 326.36 25.25 2.84 112.77 197.11 13.84 28.66 4.61 4.31 8.55 2.4 

T9 14.96 22.62 261.75 26.64 2.69 77.96 181.21 15.76 24.4 5.11 5.95 8.93 3.5 

T10 20.22 20.04 269.2 22.72 2.95 73.63 183.32 17.36 25.83 4.22 2.16 12.35 2.3 

T11 13.71 17.32 328.85 18.35 2.96 77.22 109.97 13.59 27.84 3.51 2.57 10.51 1.2 

T12 12.38 20.91 311.38 20.63 2.75 101.16 207.47 14.92 33.86 3.31 5.98 9.85 1.3 

C.D 0.83 2.19 28.53 1.657 0.22 3.75 7.31 1.34 0.73 0.32 1.5 0.54  

S.E(m ±) 0.28 0.74 9.66 0.56 0.07 1.27 2.47 0.45 0.24 0.1 0.5 0.18  

 

Conclusion 

The discussion mentioned earlier about the effect of organic 

manures and bio-fertilizers on growth and yield of radish led 

to the conclusion that use of organic manures and bio-

fertilizers plays an important role in terms of growth and 

yield. It was found that the application of Vermicompost @ 5 

t/ha gave better results in growth as well as in quality 

parameters. However, the application of Vermicompost @ 5 

t/ha has resulted in the highest Benefit: cost ratio. 

 

Acknowledgement 

The authors are obliged to DAV University, Jalandhar for 

providing all the necessary materials and facilities required 

for carrying out the research. 

 

Conflicts of Interest: None. 

 

References 

1. Abbas Z, Zia MA, Ali S, Abbas Z, Waheed A, Bahadur 

A, et al. Integrated effect of plant growth promoting 

rhizobacteria, phosphate solubilizing bacteria and 

chemical fertilizers on growth of maize. International 

Journal of Agriculture and Crop Sciences. 2013;6:913-

921. 

2. Anandaraj B, Delapierre LRA. Studies on influence of 

bioinoculants (Pseudomonas fluorescens, Rhizobium sp., 

Bacillus megaterium) in green gram. Journal of 

Bioscience and technology. 2010;1(2):95-99. 

3. Anonymous, National horticulture board; c2021. 

4. Arora S. Balanced nutrition for suatainable crop 

production. Krishi World (Pulse of Indian Agriculture); 

c2008. p. 1-5. 

5. Aswathi P, Prasad VM, Deepanshu VB. Integrated 

nutrient management in radish (Raphanus sativus L.) cv. 

scarlet red globe. The Pharma Innovation Journal. 

2021;10(10):1582-1584. 

6. Bhattarai BP, Maharjan A. Effect of organic nutrient 

management on the growth and yield of carrot (Daucus 

carota) and the soil fertility status. Nepalese Journal of 

Agricultural Sciences, 2013, 16. 

7. Brar JS, Nandpuri KS, Kumar JC. Inheritance studies in 

radish (Raphanus sativus L.). Journal of Geophys 

Research. 1972;6(2):901-911. 

8. George AT. Vegetables Seed Production; c1999. p. 152-

155. 

9. Jadhav PB, Kireeti A, Patil NB, Dekhane SS, Patel DJ. 

https://www.thepharmajournal.com/


 
 

~ 1253 ~ 

The Pharma Innovation Journal https://www.thepharmajournal.com 
Effect of different levels of vermiwash spray on growth 

and yield of radish cv. local vareity. Asian Journal of 

Horticulture. 2014;9(2):449-452. 

10. Jat PK, Singh SP, Devi S, Mahala P, Rolaniya MK. 

Performance of organic manures, inorganic fertilizer and 

plant density of yield and quality of radish. International 

Journal of Agricultural Science and Research. 

2017;7(2):261-266. 

11. Jeptoo A, Aguyoh JN, Saidi M. Improving carrot yield 

and quality through the use of bio-slurry manure. 

Sustainable Agriculture Research. 2013;2(526-2016-

37907). 

12. Khalid M, Yadav BK, Yadav MP. Studies on the effect of 

integrated nutrient management on growth and yield 

attributes of radish (Raphanus sativus L.). Annals of 

Horticulture. 2015;8(1):81-83. 

13. Khede K, Kumawat A, Tembare D. Effect of organic 

manures, fertilizers and their combinations on growth, 

yield and quality of radish (Raphanus sativus L.) cv. 

Japanese white. International Journal of Current 

Microbiology and Applied Sciences. 2019;8(03):400-

405. 

14. Kumar M, Chaudhary V, Naresh RK, Maurya OP, Pal 

SL. Does integrated sources of nutrients enhance growth, 

yield, quality and soil fertility of vegetable crops. 

International journal of current microbiology and applied 

sciences. 2018;7(6):125-155. 

15. Kumar Pradeep, Meghwal P, Painuli DK. Effects of 

organic and inorganic nutrient sources on soil health and 

yield and quality of carrot (Daucus carota L.). Indian 

Journal of Horticulture. 2014, 71(2). 

16. Kushwah L. Effect of organic manures, inorganic 

fertilizers and their combinations on growth, yield and 

quality of radish (Raphanus sativus L.). M.Sc. (Ag) 

thesis. Rajmata Vijayaraje Scindia Krishi Vishwa 

Vidhyalaya, Gwalior, India; c2016. 

17. Kushwah L, Sharma RK, Kushwah SS, Singh O. 

Influence of organic manures and inorganic fertilizers on 

growth, yield and profitability of radish (Raphanus 

sativus L.). Annals of Plant and Soil Research. 

2020;22(1):14-18. 

18. Mali DL, Singh V, Sarolia DK, Teli SK, Chittora A, 

Dhakar R. Effect of organic manures and bio-fertilizers 

on growth and yield of radish (Raphanus sativus L.) cv. 

Japanese white. International Journal of Chemical 

Studies. 2018;6(2):1095-1098. 

19. Mehwish K, Jilani MS, Waseem K, Sohail M. Effect of 

organic manures and inorganic fertilizers on growth and 

yield of radish (Raphanus sativus L.).Pakistan Journal of 

Agriculture Research. 2016, 29(4). 

20. Mishra A, Singh S, Greene A. Effect of Integrated 

Fertilization on Qualitative and Quantitative Traits of 

Radish (Raphanus sativus L.). International journal of 

current microbiology and applied sciences. 

2020;9(8):987-995. 

21. Muthuswamy S, Muthukrishnan CR. Some growth 

response of radish (Raphanus sativus L.) to different 

nutrients. South Indian Horticulture. 1971;19:9-16. 

22. Narayan S, Kanth RH, Narayan R, Khan FA, Saxena A, 

Hussain T. Effect of planting dates and integrated 

nutrient management on productivity and profitability of 

potato (Solanum tuberosum) in Kashmir valley. Indian 

Journal of Agronomy. 2014;59(1):145-150. 

23. Oliveira AP, Ferreira DS, Costa CC, Silva AF, Alves EU. 

Utilization of cattle manure and earthworm compost on 

hybrid cabbage production. Horticultura Brasileira. 

2001;19(1):70-73. 

24. Panwar AS, Kashyap AS, Bawaja HS. Correlation 

between yield and yield parameters (Raphanus sativus 

L). Indian Journal of Hill Farming. 2003;I6(J&2):53-55. 

25. Parry FA, Dar WA, Bhat BA, Sultan T. Effect of 

different combinations of farm yard manure and bio-

fertilizers on growth, yield and quality of Chinese 

cabbage under high altitude climatic conditions of 

Figurez-J&K. International journal of chemical studies. 

2021;9(1):856-858. 

26. Pathak M, Tripathy P, Dash SK, Sahu GS, Pattanayak 

SK. Effect of source of nutrient on growth, yield and 

quality of Radish (Raphanus sativus L.) in radish-

coriander cropping sequence. The Pharma Innovation 

Journal. 2017;6(12):496-499. 

27. Poonkodi P, Angayarkanni A, Gokul D. Effect of 

Inorganic Fertilizers and Organic Manures on the Growth 

and Yield of Radish (Raphanus sativus L.). IOP Conf. 

Series: Materials Science and Engineering. 

2019;561:012067. 

28. Shanu V, Lakshminarayana D, Prasanth P, Naik DS. 

Studies on the Influence of Integrated Nutrient 

Management (INM) on Quality Parameters and 

Economics of Carrot (Daucus carota L.) cv. Kuroda 

Improved under Southern Telangana Conditions. 

International journal of current microbiology and applied 

sciences. 2019;8(4):2792-2796. 

29. Singh KP, Bhandari RR. Vegetable Crops Production 

Technology. First edition Bagbazar, Nepal; c2015. p. 

308. 

30. Singh KP, Kalloo G. Fertilizers. News. 2000;45:77-81. 

31. Singh PC, Saravanan R, Singh SR. Effect of NPK with 

different doses of organic manures on growth and yield 

of garlic (Allium sativum L.) var Yamuna Safed-2 (G-

50). Environment and Ecology. 2012;30(2):329-331. 

32. Singh SP, Chaudhary R, Mishra AK. Effect of different 

combinations of organic manure on growth and yield of 

ginger (Zingiber officinale Rosc.). Journal of Eco-

friendly Agriculture. 2009;4(1):22-24. 

33. Subedi S, Srivastava A, Sharma MD, Shah SC. Effect of 

organic and inorganic nutrient sources on growth, yield 

and quality of radish (Raphanus sativus L.) varieties in 

Chitwan, Nepal. SAARC Journal of Agriculture. 

2018;16(1):61-69. 

34. Uddain J, Chowdhury S, Rahman MJ. Efficacy of 

different organic manures on growth and productivity of 

radish (Raphanus sativus L.). International Journal of 

Agriculture, Enviornment and Biotechnology. 

2010;3(2):189-193. 

35. Uddin MN, Uddin N, Muhammad M. Effect of 

Trichoderma harzianum on tomato plant growth and its 

antagonistic activity against Phythiumultimum and 

Phytopthoracapsici. Egyptian Journal of Biological Pest 

Control. 2018;28(1):1-6. 

36. Upadhyay SK, Prasad R. Studies on effect of organic 

manures and biofertilizers on growth and yield of radish 

var. Kashi Shweta. The Pharma Innovation Journal. 

2021;10(8):1211-1213. 

37. Verma UK, Kumar R, Kumar A, Kumar S, Prajapati MK. 

Integrated effect of organic manures and inorganic 

https://www.thepharmajournal.com/


 
 

~ 1254 ~ 

The Pharma Innovation Journal https://www.thepharmajournal.com 
fertilizers on growth, yield and yield attributes of Radish 

Cv. Kalyanpur safed. Journal of Pharmacognosy and 

Phytochemistry. 2017;6(6):826-828. 

38. Yadav Hiranmai, Vijayakumari B. Influence of 

vermicompost with organic and inorganic manures on 

biometric and yield parameters of chilli (Capsicum 

annuum L. var. Plri). Crop Research hisar. 

2003;25(2):236-243. 

39. Ziaf K, Latif U, Amjad M, Shabir MZ, Asghar W, 

Ahmed S, et al. Combined use of microbial and synthetic 

amendments can improve radish (Raphanus sativus) 

yield. Journal of Environmental and Agricultural 

Sciences. 2016;6:10-15. 

40. Kumar V, Reinartz W. Creating enduring customer value. 

Journal of marketing. 2016 Nov;80(6):36-68. 

41. Adhikari S, Friswell MA, Inman DJ. Piezoelectric energy 

harvesting from broadband random vibrations. Smart 

materials and structures. 2009 Sep 11;18(11):115005. 

https://www.thepharmajournal.com/

