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Effect of different organic manures on growth 

and yield of Radish (Raphanus sativus L.) 
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Abstract 

An investigation was carried out during rabi season of 2017-18 at Horticulture farm, College of 

Agriculture, Sehore RVSKVV, Gwalior to study experiment “Effect of different organic manures on 

growth and yield of Radish (Raphanus sativus L.)” Experiment was carried out in randomized block 

design with three replications The experiment was comprised of eight treatments viz., T1: V (Swathi) + 

FYM 20 t /ha, T2: V (Swathi) + PM 2 t /ha, T3: V (Swathi) VC 4 t /ha, T4: V (Swathi) + PM + VC (1 t +4 

t) ha-1, T5: V (Swathi) FYM + VC (10 t+2 t) ha-1, T6: V (Swathi) FYM + PM (10 t+1 t) ha-1, T7:V 

(Swathi) FYM + VC + PM (6.66 t + 1.33 t + 6.66 t) ha-1, T8: V (Swathi) + FYM+ N+ P +K (20 t+100 

kg.+50 kg+50 kg) ha-1.  

The maximum plant height, maximum number of leaves per plant, leaf area, leaf area index, root length, 

root diameter, root weight with top (g), root weight without tops, number of root cracking per plot, 

marketable root yield per plot, marketable root yield per hectare, total root yield per plot, total yield per 

hectare. 

It is revealed from the study obtained that a significantly maximum marketable root yield of radish 70.28 

t ha-1 was recorded in T4 (PM 1 t + VC 4 t ha-1) along with net return of Rs 52,659 ha-1 and cost benefit 

ratio 1:2.36 followed by T8 (FYM 20 t + N 100 kg + P 50 kg + K 50 kg ha-1) (65.03 t ha-1, Rs. 42149 ha-1 

and 1: 2.00 root yield, net return and cost benefit ratio, respectively). 

 

Keywords: Radish, organic manure, poultry manure (PM), vermicompost (VC), FYM 

 

Introduction 

Radish (Raphanus sativus L.) is a root crop and belongs to the family Cruciferae or 

Brassicaceae having chromosome number 2n=2x=18. Radish is a cool season crop is widely 

acclaimed for its excellent nutritive and medicinal values. Among various factors responsible 

for low production of radish, nutrient management is of prime importance for maintaining 

higher yield and soil fertility. The increasing use of chemical fertilizers to increase vegetable 

production has been widely recognized but in long run it had detrimental effect on soil health, 

ecology, natural resources, living organisms including beneficial soil microorganism and 

human being. The escalating prices of chemical fertilizers and its detrimental impact on the 

soil, environment and human health urged the farmer to adopt organic manures and bio-

fertilizers that offers the sustainable crop production and soil fertility. The application of 

organic manures such as FYM, vermicompost and poultry manure has a positive effect on crop 

production. Organic manures are extremely advantageous in enriching soil fertility and do not 

contain any chemicals which are harmful. Organic manures feed the soil and maintain 

sustainability in the agro-ecosystem. Growing of crops by the package of organic manures 

brings forth the organic farming which is in vogue today and organic farming could find a new 

market scope. 

 

Materials and Methods 

The investigation was carried out at research field, department of Horticulture, College of 

Agriculture, Sehore campus of RVSKVV, Gwalior during rabi season 2016-17. The 

experiment was comprised of eight treatments viz., T1: V1 (Swathi) FYM 20 t /ha, T2: V1 

(Swathi) + PM 2 t /ha, T3: V1 (Swathi) VC 4 t /ha, T4: V1 (Swathi) + PM + VC (1 t +4 t) ha-1, 

T5: V1 (Swathi) FYM + VC (10 t+2 t) ha-1, T6: V1 (Swathi) FYM + PM (10 t+1 t) ha-1, T7: 

V1 (Swathi) FYM+ VC +PM (6.66 t+1.33 t+6.66 t) ha-1, T8: V1 (Swathi) + FYM+ N+ P +K 

(20 t+100 kg.+50 kg+50 kg) ha-1. Experiment was laid out in Randomized Completely Block 

Design with three replications. 
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Full dose of phosphorus, potash and ½ dose of nitrogen were 

applied respectively according to treatments. Full quantity of 

vermicompost, phosphorus and potash along with one third of 

nitrogen was applied as par treatment plot before 

transplanting the seedling. While, the rest of the nitrogen was 

applied in two equal splits doses at 25 and 50 days after 

transplanting. Well decomposed vermicompost was 

incorporated in soil thoroughly as per treatment as basal dose. 

Transplanting of healthy seedlings was done with spacing of 

30 cm × 10 cm. All cultural operations were done as per 

recommendations. Observations were recorded from five 

random healthy plants of each treatment on growth, yield and 

its attributes. The experimental data recorded were subjected 

to statistical analysis using analysis of variance technique 

suggested by Panse and Sukhtame (1984) [20].  

 

Results and Discussion 

Growth parameters 

The data (Table 1 and Table 2) recorded for Growth 

parameters viz., plant height (cm), number of leaves, leaf area 

(cm2), leaf area index at 15, 30, 45 DAT, at maturity and yield 

and yield parameter viz., root length, root diameter, root 

weight with top, root weight without tops, number of root 

cracking per plot, marketable root yield (kg/plot), marketable 

root yield per hectare, total yield per plot and total yield per 

hectare recorded at maturity stage.  

Treatment T4 (PM 1 t + VC 4 t ha-1) which was at par with T8 

(FYM 20 t + N 100 kg + P 50 kg + K 50 kg ha-1) produced 

significantly the highest plant height (11.14 cm to 38.37 cm), 

while the treatment T2 attained lowest plant height at (8.75 to 

31.96 cm). Increased plant height may be due to application 

of major and minor nutrients, through different organic 

manures in various levels, increased the photosynthetic 

activity, chlorophyll formation, nitrogen metabolism and 

auxin contents in the plants which ultimately improving the 

plant height. The findings is also in agreement with the 

findings of Bhaktavathsalam and Geetha (2004) [7], Zhou-

Dongmei et al. (2005) [30], Rani et al. (2006) [22], Sunandarani 

and Mallareddy (2007) [23], Kumar et al. (2007) [18], 

Vijayakumari et al. (2009) [27], Kirad et al. (2010) [17], Uddain 

et al. (2010) [24], Yanthan et al. (2012) [29], Jeptoo et al. (2013) 
[14], Kumar et al. (2014) [19], Ali et al. (2014) [2], Imthiyas and 

Seran (2015) [10] and Eric Randy (2016) [9]. 

Treatment T4 (PM 1 t + VC 4 t ha-1) which was at par with T8 

(FYM 20 t + N 100 kg + P 50 kg + K 50 kg ha-1) produced 

significantly the highest number of leaves per plant (6.11 to 

15.95). Probable reasons for enhanced more number of 

leaves, may be due to effects of macro and micronutrients on 

vegetative growth which ultimately lead to more 

photosynthetic activities. The findings are in agreement with 

the result of Bhaktavathsalam and Geetha (2004) [7], Zhou-

Dongmei et al. (2005) [30], Vijayakumari et al. (2009) [27], 

Kirad et al. (2010) [17], Kanaujia et al. (2010) [15], Uddain et 

al. (2010) [24], Yanthan et al. (2012) [29], Jeptoo et al. (2013) 
[14], Ali et al. (2014) [2] and Eric Randy (2016) [9] whereas 

treatment T2 attained minimum leaves 4.13 to 13.37 

Treatment T4 (PM 1 t + VC 4 t ha-1) which was at par with T8 

(FYM 20 t + N 100 kg + P 50 kg + K 50 kg ha-1) significantly 

maximum leaf area (467.52 cm2 to 1243.13 cm2), The 

whereas treatment T2 attained leaf area at (257.77 cm2 to 

824.94 cm2), Leaf area was significantly increased by macro 

and micronutrients, possibly because nitrogen helps in greater 

assimilation of food material by the plant which resulted in 

greater meristmatic activities of cells and consequently the 

number of leaves, length and width of leaves of plant. These 

findings are in agreement with the results reported by Asghar 

et al. (2006) [5], Imthiyas and Seran (2015) [10] and Verma and 

Pandey (2016) [26]. 

From the study it is clearly seen that the Treatment T4 (PM 1 t 

+ VC 4 t ha-1) which was at par with T8 (FYM 20 t + N 100 

kg + P 50 kg + K 50 kg ha-1) showed maximum leaf area 

index (1.62 to 4.18) while the treatment T2 attained lowest 

leaf area index (0.91 to 2.76). This might be due to the higher 

uptake of nutrients especially iron and magnesium from the 

soil resulting in greater photosynthetic activity and humic acid 

contributed to the increased leaf area index.  

 

Yield parameters 

The Data (Table 3 and Table 4) related to Yield attributing 

characters viz, root length, root diameter, root weight with top 

(g), root weight without tops, number of root cracking per 

plot, marketable root yield per plot, marketable root yield per 

hectare, total root yield per plot, total yield per hectare varied 

significantly due to treatments.  

Treatment T4 [PM 1 t + VC 4 t ha-] produced maximum root 

length (31.04 cm), root diameter (6.86 cm), root weight with 

top (306.93), root weight without top (254.66 g) minimum 

root cracking per plot (8.09), percentage of root cracking per 

plot (9.63 %), marketable root yield per plot (16.39 kg), 

marketable root yield per hectare (70.28 kg) total root yield 

per plot (19.85 kg), total root yield per hectare. Decrease in 

bulk density and increase in porosity and water holding 

capacity of the soil due to organic manures might have 

contributed in increasing the root length and root diameter of 

the plants. The increase in root length and root diameter may 

be attributed to solubilization of plant nutrients by addition of 

poultry manures and vermicompost leading to increase uptake 

of NPK. Similar results have been reported by Ahmad et al. 

(2005) [1], Asghar et al. (2006) [5], Rani et al. (2006) [22], 

Sunandarani and Mallareddy (2007) [23], Kumar et al. (2007) 
[18], Vijayakumari et al. (2009) [27], Kirad et al. (2010) [17], 

Kanaujia et al. (2010) [15], Uddain et al. (2010) [24], Jeptoo et 

al. (2013) [14], Eric Randy (2016) [9] and Verma and Pandey 

(2016) [26]. 

This could be due to the application of poultry manures and 

vermicompost increase the root weight with top and root 

weight without. Decrease in bulk density and increase in 

porosity and water holding capacity of the soil due to organic 

manures might have contributed in increasing the root weight 

with top and root weight without of the plants. The increase in 

root weight with top and root weight without may be 

attributed to solubilization of plant nutrients by addition of 

poultry manures and vermicompost leading to increase uptake 

of NPK.  

Finding corroborates with their results obtained by 

Bhaktavathsalam and Geetha (2004) [7], Ahmad et al. (2005) 
[1], Rani et al. (2006) [22], Sunandarani and Mallareddy (2007) 
[23], Kanaujia et al. (2010) [15] and Uddain et al. (2010) [24].  

Probable region for increased marketable root yield plot-1 and 

hectare-1 due to humus substances could have mobilized the 

reserve food materials to the sink through increased activity 

of hydrolyzing and oxidizing enzymes. These findings are in 

agreement with the findings of Ahmad et al. (2005) [1], 

Anjaiah and Padmaja (2006) [3], Asghar et al. (2006) [5], Rani 

et al. (2006) [22], Sunandarani and Mallareddy (2007) [23], 

Kumar et al. (2007) [18], Kirad et al. (2010) [17], Kanaujia et al. 

(2010) [15], Bodkhe and Mahorkar (2010) [8], Uddain et al. 

(2010) [24], Islam et al. (2011) [11], Jatav et al. (2011) [13], 

Karkleliene et al. (2012) [16], Yanthan et al. (2012) [29], 

http://www.chemijournal.com/
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Vithwel Kanaujia (2013) [28], Jeptoo et al. (2013) [14], Ali et al. 

(2014) [2] and Eric Randy (2016) [9]. 

The higher yield might be due to increase in plant height, 

number of leaves, and yield attributes viz., length and 

diameter of root, fresh weight of root with top and root weight 

without top. This might be due to the availability of the 

nutrients in readily available form and the C: N was high over 

control. These findings are in agreement with the findings of 

Uddin et al. (2004) [25], Anjaiah et al. (2005) [4], Ahmad et al. 

(2005) [1], Anjaiah and Padmaja (2006) [3], Asghar et al. 

(2006) [5], Rani et al. (2006) [22], Sunandarani and Mallareddy 

(2007) [23], Kumar et al. (2007) [18], Kirad et al. (2010) [17], 

Kanaujia et al. (2010) [15], Bodkhe and Mahorkar (2010) [8], 

Uddain et al. (2010) [24], Islam et al. (2011) [11], Jatav et al. 

(2011) [13], Karkleliene et al. (2012) [16], Yanthan et al. (2012) 
[29], Vithwel Kanaujia (2013) [28], Jeptoo et al. (2013) [14], Ali 

et al. (2014) [2] and Eric Randy (2016) [9]. 

Treatment T5 produced minimum root length (24.80 cm), root 

diameter (5.15 cm), root weight with top (205.62 g), root 

weight without top (177.37 g) maximum root cracking per 

plot (9.28), percentage of root cracking per plot (11.05 %), 

marketable root yield per plot (10.33 kg), marketable root 

yield per hectare (40.98 t), total root yield per plot (11.84 kg),

total root yield per hectare (46.98 t/ha). 

 

Economics  

Higher money value and less cost of cultivation are desirable 

traits for getting higher returns. Hence, economics of the 

treatments was work out. The data (Table 5) pertaining to 

economics of different treatments are depicted in Table 5. It is 

revealed from the data obtained that a significantly maximum 

marketable root yield of radish 70.28 t ha-1 was recorded in T4 

(PM 1 t + VC 4 t ha-1) along with net return of Rs 52659 ha-1 

and cost benefit ratio 1:2.36 followed by T8 (FYM 20 t + N 

100 kg + P 50 kg + K 50 kg ha-1) (65.03 t ha-1, Rs. 42149 ha-1 

and 1: 2.00 root yield, net return and cost benefit ratio, 

respectively). While, minimum cost benefit ratio 1: 1.19 was 

obtained in the T5 (FYM 10 t + VC 2 t ha-1) due to higher 

expenditure on the treatment which calculated root yield 

58.12 t ha-1 and net return Rs 41150 ha-1 as compared to other 

treatments. These finding corroborates with their results 

obtained by Uddin et al. (2004) [25], Anjaiah and Padmaja 

(2006) [3], Rani et al. (2006) [22], Sunandarani and Mallareddy 

(2007) [23], Kanaujia et al. (2010) [15], Yanthan et al. (2012) [29] 

and Eric Randy (2016) [9]. 

 
Table 1: Effect of different treatments of organic manures on plant height (cm) and number of leaves in radish at 15, 30, 45 days after sowing 

and at maturity 
 

Treat. Symb. Treatments 
Plant height (cm) at Number of leaves per plant 

15 DAS 30 DAS 45 DAS Maturity 15 DAS 30 DAS 45 DAS Maturity 

T1 FYM 20 t ha-1 9.86 17.13 26.26 35.16 5.01 7.20 11.52 14.27 

T2 Poultry Manures (PM) 2 t ha-1 8.75 15.90 23.67 31.96 4.13 6.75 10.27 13.37 

T3 Vermicompost (VC) 4 t ha-1 9.98 17.25 26.51 35.44 5.14 7.27 11.64 14.60 

T4 PM 1 t + VC 4 t ha-1 11.70 19.14 29.61 38.47 6.11 8.40 13.16 15.95 

T5 FYM 10 t + VC 2 t ha-1 10.57 17.93 27.13 36.75 5.48 7.49 12.09 15.26 

T6 FYM 10 t + PM 1 t ha-1 9.07 16.37 24.15 32.20 4.43 6.97 10.98 13.80 

T7 FYM 6.66 t+VC 1.33 t+PM 6.66 t ha-1 9.47 16.70 25.13 33.84 4.81 7.15 11.31 14.06 

T8 FYM 20 t+N 100 kg + P 50 kg + K 50 kg ha-1 11.14 18.45 28.51 37.43 5.81 7.83 12.55 15.64 

 S.Em ± 0.20 0.34 0.39 0.33 0.19 0.18 0.10 0.20 

 C.D. at 5% level 0.63 1.05 1.21 1.02 0.58 0.54 0.32 0.62 

FYM= Farm Yard Manure, PM = Poultry Manure, VC= Vermicompost, 

 
Table 2: Effect of different treatments of organic manures on Leaf area plant-1 (cm2) and Leaf area index at 15, 30, 45 DAS and at maturity 

 

Treat. Symb. Treatments 
Leaf area plant-1 (cm2) at Leaf Area Index 

15 DAS 30 DAS 45 DAS Maturity 15 DAS 30 DAS 45 DAS Maturity 

T1 FYM 20 t ha-1 357.72 518.35 810.17 1011.58 1.20 1.70 2.70 3.34 

T2 Poultry Manures (PM) 2 t ha-1 257.77 425.07 643.28 824.94 0.91 1.46 2.16 2.76 

T3 Vermicompost (VC) 4 t ha-1 373.56 524.29 842.78 1056.28 1.28 1.76 2.82 3.49 

T4 PM 1 t + VC 4 t ha-1 467.52 658.91 1048.85 1243.13 1.62 2.20 3.52 4.18 

T5 FYM 10 t + VC 2 t ha-1 407.94 559.88 915.94 1127.58 1.37 1.88 3.06 3.75 

T6 FYM 10 t + PM 1 t ha-1 285.63 456.88 711.33 909.24 1.00 1.56 2.38 3.06 

T7 FYM 6.66 t+VC 1.33 t+PM 6.66 t ha-1 327.74 492.98 785.96 960.71 1.14 1.65 2.63 3.23 

T8 FYM 20 t+N 100 kg + P 50 kg +K 50 kg ha-1 449.11 593.75 990.39 1198.12 1.57 2.02 3.29 4.03 

 S.Em ± 6.19 5.16 6.23 5.17 0.02 0.02 0.02 0.04 

 C.D. at 5% level 18.80 15.65 18.89 15.69 0.08 0.07 0.08 0.14 

FYM= Farm Yard Manure, PM = Poultry Manure, VC= Vermicompost, 

 
Table 3: Effect of different treatments of organic manures on yield parameter of radish  

 

Treat. 

Symb. 
Treatments 

Root Length 

(cm) 

Root diameter 

(cm) 

Root weight 

with top (g) 

Root weight 

without top (g) 

No. of root 

cracking plot-1 

Percentage of root 

cracking plot-1 

T1 FYM 20 t ha-1 27.10 6.22 238.33 204.10 8.88 10.61 

T2 Poultry Manures (PM) 2 t ha-1 24.80 5.15 205.62 177.37 9.28 11.05 

T3 Vermicompost (VC) 4 t ha-1 27.67 6.31 247.62 212.85 8.83 10.53 

T4 PM 1 t + VC 4 t ha-1 31.04 6.86 306.93 254.66 8.09 9.63 

T5 FYM 10 t + VC 2 t ha-1 29.20 6.45 271.32 227.21 8.70 10.39 

T6 FYM 10 t + PM 1 t ha-1 25.93 5.69 215.20 186.65 9.08 10.85 

T7 FYM 6.66 t+VC 1.33 t+PM 6.66 t ha-1 26.67 6.10 230.70 195.30 8.95 10.66 

T8 FYM 20 t+N 100 kg + P 50 kg +K 50 29.83 6.80 289.16 233.77 8.21 9.79 

http://www.chemijournal.com/
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kg ha-1 

 S.Em± 0.21 0.04 5.76 6.71 0.05 0.03 

 C.D. at 5% level 0.66 0.14 17.49 20.37 0.16 0.10 

FYM= Farm Yard Manure, PM = Poultry Manure, VC= Vermicompost, 

 
Table 4: Effect of different treatments of organic manures on number and percentage of root cracking plot-1 as well as yield of Radish  

 

Treat. 

Symb. 
Treatments 

No. of root 

cracking plot-1 

Percentage of 

root cracking 

plot-1 

Marketable root 

yield plot-1 (kg) 

Marketable 

root yield 

hectare-1 (t) 

Total root 

yield plot-1 

(kg) 

Total root 

yield 

hectare-1 (t) 

T1 FYM 20 t ha-1 8.88 10.61 12.93 51.30 14.68 58.25 

T2 Poultry Manures (PM) 2 t ha-1 9.28 11.05 10.33 40.98 11.84 46.98 

T3 Vermicompost (VC) 4 t ha-1 8.83 10.53 13.36 53.00 15.12 59.99 

T4 PM 1 t + VC 4 t ha-1 8.09 9.63 17.71 70.28 19.85 78.76 

T5 FYM 10 t + VC 2 t ha-1 8.70 10.39 14.65 58.12 16.78 66.59 

T6 FYM 10 t + PM 1 t ha-1 9.08 10.85 11.27 44.72 12.87 51.07 

T7 FYM 6.66 t+VC 1.33 t+PM 6.66 t ha-1 8.95 10.66 12.11 48.04 13.84 54.92 

T8 FYM 20 t+N 100 kg + P 50 kg +K 50 kg ha-1 8.21 9.79 16.39 65.03 18.27 72.50 

 S.Em± 0.05 0.03 0.08 1.02 0.13 0.87 

 C.D. at 5% level 0.16 0.10 0.25 3.11 0.40 2.64 

FYM= Farm Yard Manure, PM = Poultry Manure, VC= Vermicompost, 

 
Table 5: Economics of different treatments of organic manures of radish 

 

Treat. Symb. Treatments 
Root yield 

(t ha-1) 

Gross income 

(Rs ha-1)* 

Expenditure 

(Rs ha-1) 

Net income 

(Rs ha-1) 
C:B ratio 

T1 FYM 20 t ha-1 51.30 66690 38150 28540 1: 1.33 

T2 Poultry Manures (PM) 2 t ha-1 40.98 53274 31350 21924 1: 1.42 

T3 Vermicompost (VC) 4 t ha-1 53.00 68900 44150 24750 1: 1.78 

T4 PM 1 t + VC 4 t ha-1 70.28 91364 38705 52659 1: 2.36 

T5 FYM 10 t + VC 2 t ha-1 58.12 75556 41150 34406 1: 1.19 

T6 FYM 10 t + PM 1 t ha-1 44.72 58136 34750 23386 1: 1.48 

T7 FYM 6.66 t+VC 1.33 t+PM 6.66 t ha-1 48.04 62452 35691 26761 1: 1.98 

T8 FYM 20 t+N 100 kg + P 50 kg +K 50 kg ha-1 65.03 84539 42705 42149 1:2.00 

FYM= Farm Yard Manure, PM = Poultry Manure, VC= Vermicompost, t= Tonnes 

 

Conclusion 

From Present study it can be concluded that significantly 

maximum marketable root yield of radish 70.28 t ha-1 was 

recorded by application of (PM 1 t + VC 4 t ha-1). Treatment 

T4 (PM 1 t + VC 4 t ha-1) recorded highest net return of Rs 

52,659 ha-1 and cost benefit ratio 1:2.36 followed by T8 (FYM 

20 t + N 100 kg + P 50 kg + K 50 kg ha-1) (65.03 t ha-1, Rs. 

42149 ha-1 and 1: 2.00 root yield, net return and cost benefit 

ratio, respectively). 

 

References 

1. Ahmad Z, Nawab AA, Mushtaq Sqeed Ul H, Ahmed S. 

Yield and economics of carrot production in organic 

farming. Sarhad J Agriculture. 2005; 21(3):357-364. 

2. Ali MA, Khurshidul A, Rezowana N, Mosfeq-ul-Hasan 

M, Mollah MDA. Effect of different sources of organic 

manure and sowing time on the growth and yield of carrot. 

Inter. J of Sustainable Agricultural Technology. 2014; 

10(5):12-19. 

3. Anjaiah T, Padmaja G. Effect of potassium and farm yard 

manure on yield and quality of carrot. J of Research, 

ANGRAU. 2006; 34(2):91-93. 

4. Anjaiah T, Padmaja G, Raju AS. Influence of levels of K 

and FYM on yield and K uptake by carrot (Doucus carota 

L.) grown on an Alfisol. J of Research, ANGRAU. 2005; 

33(3):82-86. 

5. Asghar HN, Ishaq M, Zahir ZA, Khalid M, Arshad M. 

Response of radish to integrated use of nitrogen fertilizer 

and recycled organic waste. Pak. J of Bot. 2006; 

38(3):691-700. 

6. Bakthavathsalam R, Uthayakumar S, Purushothaman M, 

Deivanayaki M, Kannan M. Effect of coir waste mixture 

on the production of cocoon, hatchling and Vermicast of 

Eudrilus eugeniae and the growth of white radish. 

Zoological Record Environment and Ecology (Kalyani). 

2010; 28(2B):1220-1224. 

7. Bhaktavathsalam R, Geetha T. Macronutrient analysis of 

vermicompost and their effects on the growth of radish 

plant. Environ. and Ecol. 2004; 22(4):941-947. 

8. Bodkhe VA, Mahorkar VK. Effect of various organic 

manures on growth, yield and quality of radish. Inter. J of 

Agricultural Sciences. 2010; 6(1):72-73. 

9. Eric Randy, Politud R. Growth and yield performance of 

radish (Raphanus sativus L.) ‘cv’ 'Snow White' in 

response to varying levels of vermicast applications. Inter. 

J of Scientific and Research Publications. 2016; 6(5):53. 

10. Imthiyas MSM, Seran TH. Influence of compost with 

reduced level of chemical fertilizers on the accumulation 

of dry matter in leaves of radish (Raphanus sativus L.). J 

of Agricultural Science and Engineering. 2015; 1(1):1-4. 

11. Islam MM, Karim AJ, MS Jahiruddin, M Majid, Nik M, 

Miah MG et al. Effects of organic manure and chemical 

fertilizers on crops in the radish-stem amaranth- Indian 

spinach cropping pattern in homestead area. Aus. J of 

Crop Sci. 2011; 5(11):1370. 

12. Jackson ML. Soil chemical analysis, Pub. Prentice Hall 

India, New Delhi, 1967, 87-93. 

13. Jatav MK, Sharma RP, Kumar M, Trehan SP, Dua VK Lal 

SS et al. Integrated use of FYM and inorganic sources of 

nutrients in potato-radish crop sequence. Vegetable 

Science. 2011; 38(1):44-48. 

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

and quality through the use of bio-slurry manure. 

Sustainable Agriculture Research. 2013; 2(1):164-172. 

http://www.chemijournal.com/


 

~ 1401 ~ 

International Journal of Chemical Studies http://www.chemijournal.com 

15. Kanaujia S, Singh SP, Singh VB, Singh AK. INM for 

quality production of radish (Raphanus sativus L.) in acid 

Alfisol. J of Soils and Crops. 2010; (1):1-9. 

16. Karkleliene R, Radzevicius A, Dambrauskiene E, 

Surviliene E, Bobinas, C, Duchovskiene L et al. Root 

yield, quality and disease resistance of organically grown 

carrot (Daucus sativus Roh L.) hybrids and cultivars. 

Zemdirbyste (Agriculture). 2012; 99(4):393-398. 

17. Kirad KS, Barche S, Singh DB. Integrated nutrient 

management on growth, yield and quality of carrot. 

Karnataka J of Agricultural Sciences. 2010; 23(3):542-

543. 

18. Kumar A, Rana MK, Baswana KS. Effect of crop residues 

and farm yard manure on yield and quality of carrot 

(Daucus carota L.) roots. Haryana J of Horticultural 

Sciences. 2007; 36(3/4):367-369. 

19. Kumar S, Sutanu M, Kumar S, Singh HD. Efficacy of 

organic manures on growth and yield of radish (Raphanus 

sativus L.) cv. Japanese White. International J Plant 

Sciences. 2014; 9(1):57-60. 

20. Panse VC, Sukhatme PV. Statistical methods for 

agricultural workers. ICAR Publications, New Delhi, 

1984, 155. 

21. Piper CS. Soil and plant analysis. Uni. of Adelaide, 

Australia. Hans Publishers, Bombay, 1967. 

22. Rani NS, Syed Ismail, Reddy YN. Effect of cropping 

situations and integrated nutrient management practices on 

growth, yield, quality and economics of growing carrot in 

Ber-based cropping system. Indian Journal of Dryland 

Agricultural Research and Development. 2006; 21(2):136-

140. 

23. Sunandarani N, Mallareddy K. Effect of different organic 

manures and inorganic fertilizers on growth, yield and 

quality of carrot (Daucus carota L.). Karnataka Journal of 

Agricultural Sciences. 2007; 20(3):686-688. 

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

different organic manures on growth and productivityof 

radish (Raphanus sativus L.). Int. J Agric. Environ and 

Biotech. 2010; 3(1):1-5. 

25. Uddin ASMM, Hoque AKMS, Shahiduzzaman M, Sarker 

PC, Patwary MMA, Shiblee SMA et al. Effect of nutrients 

on the yield of carrot. Pakistan Journal of Biological 

Sciences. 2004; 7(8):1407-1409. 

26. Verma P, Pandey SN. Effect of integrated nutrient 

management in alluvial soil on growth and biochemical 

responses of radish. J Biol. Chem. Research. 2016; 

33(1):34-39. 

27. Vijayakumari B, Hiranmaiyadav R, Sowmya M. A study 

on the effect of few eco-friendly manures on the growth 

attributes of carrot (Daucus carota L.). Journal of 

Environmental Science & Engineering. 2009; 51(1):13-16. 

28. Kanaujia SP. Integrated nutrient management on 

productivity of carrot and fertility of soil. SAARC J of 

Agriculture. 2013; 11(2):173-181. 

29. Yanthan TS, Singh VB, Kanaujia SP, Singh AK. Effect of 

integrated nutrient management on growth, yield and 

nutrient uptake by turnip (Brassica rapa L.) cv. Pusa sweti 

and their economics. Journal of Soils and Crops. 2012; 

22(1):1-9. 

30. Zhou-Dongmei, Hao-Xiuzhen, Wang-Yuhun, Dong-Yuan 

Hua, Cang-L. Copper and Zn uptake by radish and 

pakchoi as affected by application of livestock and poultry 

manures. Chamosphere. 2005; 59(2):167-175. 

http://www.chemijournal.com/

