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Abstract 
One of the oldest and most often used edible oilseeds, mustard plays an essential part in balancing the 

nutritional needs of humans. The agricultural economy of India is heavily dependent on oil seeds. In our 

agricultural system, oilseed crops come in second place to cereal grains in importance. In terms of global 

mustard output, India has a significant place. In India, the space used for rapeseed-mustard production 

accounts for more than 65% of the total land. Chemical fertilisers should not be used excessively as it 

negatively affects soil fertility, productivity, and other micronutrient levels. It is possible to close the 

enormous gap between domestic production and consumption of edible oils by either expanding the area 

under oilseed crops and boosting output per square metre. Integrated nutrient management is crucial 

because it not only maintains high crop output over time but also enhances soil health and creates a safer 

environment. 
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Introduction 

With an output of 6.31 million tonnes and a production area of 5.79 million hectares, India is 

the second-largest producer of rapeseed-mustard after China. India is the world's top producer 

of rapeseed and mustard. A considerable nutritional value is provided by the 28–36% protein 

content of mustard seeds. During the growth season, mustard needs a moderate amount of soil 

moisture, a reasonably cold climate, and a dry harvest phase (Budzynski et al., 2019) [6]. 

Erucic acid, which makes up 40–60% of the oil in rapeseed and mustard seeds, is present in 

sufficient amounts, along with linolenic acid, which ranges from 4.5–13%. Mustard contains 

approximately 35–40% oil. Oilseed crops are typically grown in rainfed environments with 

limited input and inadequate management techniques, which results in reduced productivity 

levels (Lal et al., 2015) [22]. Under continuous farming, chemical fertilisers cannot maintain the 

optimum levels of crop output. To increase the health of the soil, chemical fertilisers must be 

used with organic manure (Prasad et al., 2017) [26]. In addition to restoring the soil's fertility, 

the nutrients provided to crops by INM also help them to maintain the optimal level of output 

throughout time (Pal and Pathak, 2016) [25]. Rapeseed-mustard production must be increased 

by making optimal use of both organic and inorganic sources of nutrients. When used properly 

in conjunction with fertilisers, farm yard manure (FYM), vermicompost (VC), and bio-

fertilizers like Azotobacter have been shown to improve the physical, chemical, and biological 

aspects of the soil. The availability of all vital plant nutrients is guaranteed by the combined 

application of organic and inorganic fertilisers, which also enhances the soil's chemical and 

biological qualities and increases crop yield (Thakur et al., 2009; Meena et al., 2015) [32, 24]. 

Application of vermicompost @ 6t/ha +80 kg N/ha + 40 kg P2O5/ha resulted in total growth 

parameters and nutrient content in Indian Mustard. 

 

Effect of INM on growth attributes 

Singh et al., 2015 reported that total no of branches/ plant, number of siliqua/branches, total 

number of siliqua/ plant were significantly higher with the application of 100% recommended 

dose of fertilizers (RDF) + FYM 5 t/ha + VC 2.5 t/ha. Application of 100% RDF+ FYM @10 

t/ ha was significant increase the total dry matter accumulation in Indian Mustard. (Shukla et 

al., 2002) [28]. Application of 100% RDF + FYM+ Sulphur +Zinc +Azotobacter (seed 

treatment) resulted in maximum dry matter accumulation, plant height and total branches and 

number of siliqua/plant (Tripathi et al., 2011) [35].  

www.thepharmajournal.com


 
 

~ 3165 ~ 

The Pharma Innovation Journal https://www.thepharmajournal.com 
Application of 75% RDF through FYM + 25% through 

fertilizer +Azotobacter +PSB significant increased dry matter 

accumulation, number of branches/plant, number of 

siliqua/plant and plant height. (Rundal et al., 2013). Kaur et 

al., 2022 [16] reported that 100% RDF + 2 t FYM/ha + 20 kg S 

/ha + 20 kg ZnSO4/ha + 1 t vermicompost/ha + Azotobacter 

(Seed treatment) significantly increased plant height, number 

of branches/plant, dry weight in Indian Mustard. Maurya et 

al., 2019 [23] reported that application of 100% NPK+FYM 

+PSB +S significantly increases plant height, number of 

functional leaves /plant, number of branches/plant in mustard. 

Application of 5 t FYM +100% RDF resulted in maximum 

plant height, number of branches/plant, LCC and dry matter 

accumulation in mustard crop (Bijarnia et al., 2017) [5]. 

Application of 75% RDF + 2.5 t FYM/ha was gave maximum 

plant height, number of primary and secondary branches/plant 

and dry matter accumulation (Bisht et al., 2018) [7]. 

Application of 50% FYM +50% Vermicompost resulted in 

highest number of branches/plant, plant height and dry weight 

(Murali et al., 2018). Application of 100%RDF +Azotobacter 

+ PSB significantly increased maximum number of primary 

and secondary branches/plant, plant height in sarson (Brar et 

al., 2016) [8]. Devkota et al., 2022 [10] reported that maximum 

plant height, leaf size and plant canopy volume were 

significantly higher with the application of 1/2 NPK+ 2 ton/ha 

Poultry Manure. Bharti et al., 2022 [2] reported that maximum 

value of growth was received with the application of 100% 

RDF (80:40:40 N:P2O5:K2O kg/ha) and significantly higher 

value of growth was obtained by zinc solubilizing bio-

fertilizer. So, 100%RDF (80:40:40 N:P2O5:K2O kg/ha)+ ZSB 

gave higher growth and production in Indian Mustard. 

Application of vermicompost @6t/ha +80 kg N/ha + 40 kg 

P2O5/ha resulted in total growth parameters and nutrient 

content in Indian Mustard (Konsotia et al., 2013) [17]. 

Application of 70 kg N+ 50 kg P2O5 + 10 t FYM gave highest 

number of branches/plant and plant height in Indian Mustard 

(Thanki et al., 2011) [33]. Application of 75% NPK+40 Kg S 

+10 t FYM resulted in highest plant height, dry weight and 

number of branches/plant in mustard (Kumar et al., 2017) [19]. 

Application of 75% NPK +25% FYM+40 kg S+ Mulching 

@10 t/ha gave highest number of branches/plant, number of 

dry matter accumulation/plant and plant height at 60 DAS as 

well as at harvest (Diwakar et al., 2021) [11]. Application of 

Azotobacter + PSB + 30 kg/ha N (inorganic fertilizer) + 30 

kg/ha N (poultry manure) resulted in maximum number of 

branches/plant, dry weight and plant height (Saini et al., 

2017) [27]. 

 

Effect of INM on yield and yield attributes 

Application of Seed treatment (Azotobacter) + PSB +100% 

RDF resulted in higher stover yield and seed yield (Gudadhe 

et al., 2005) [14]. Application of FYM@10t/ha+ Seed treatment 

(Azotobacter or Azospirillium) resulted the maximum number 

of siliqua/plant, 1000 seed weight, seed yield, stover yield and 

number of seeds/siliqua (Singh et al., 2014) [30]. Application 

of FYM @5 t /ha gave maximum seed yield and seed 

weight/plant (Bisht et al., 2018) [7]. Application of 100% RDF 

+ Vermicompost @2 t/ha + Azotobacter significantly 

increased seed yield, stover yield, biological yield, number of 

siliqua/plant and number of seeds/siliquae (Gora et al., 2022) 

[13]. Application of 100% NPK + organic fertilizers 

(50%+100%) gave maximum seed yield, stover yield and test 

weight (Vinod KB et al., 2019) [36]. Kumar et al., 2016 [20] 

reported that application of 50%RDF (80 kg N + 40 kg P2O5 + 

40 kg K2O/ha) + FYM +Azotobacter (seed treatment) was 

significant increase seed yield, stover yield, number of 

siliqua/plant, number of seeds/siliqua and test weight. The 

combined application of RDF + Vermicompost @5 t/ha gave 

maximum grain yield and yield attributes (Thaneshwar et al., 

2017) [34]. Ajnar et al., 2021 [1] reported that application of 

75% RDF+S@40 kg/ha+ Vermicompost @5t/ha+ 

Azotobacter+PSB resulted in maximum yield attributes viz. 

number of siliqua/plant, number of seeds/siliqua, test weight, 

seed yield and stover yield. Singh et al., 2016 reported that 

application of 100% recommended dose of fertilizers (RDF) + 

FYM 5 t/ha + VC 2.5 t/ha resulted in maximum length of 

siliquae, 1000-seed weight, seed yield and number of 

seeds//siliqua. Bhanuwanti et al., 2022 [3] reported that 

application of Azotobacter + PSB + VC 5 t/ha + 50% RDF 

gave maximum number of siliqua/plant, number of 

seeds/siliqua, 1000-seed weight, seed yield, stover yield and 

biological yield. Singh et al., 2018 [31] reported that soil test 

based fertilizer application (75% through chemical fertilizers 

+ 25% through organic fertilizers) resulted in maximum 

siliquae/plant, siliqua length, test weight, seed yield, straw 

yield, number of seeds/siliqua and biological yield. Bharti et 

al., 2022 [2] reported that maximum number of siliqua/plant, 

length of siliqua, number of seeds/siliqua,1000 seed weight, 

seed yield, straw yield and biological yield were received with 

the application of 100% RDF (80:40:40 N:P2O5:K2O kg/ha) 

and significantly higher number of siliqua/plant, length of 

siliqua, number of seeds/siliqua, 1000 seed weight, seed yield, 

straw yield and biological yield were obtained by Zinc 

solubilizing bio-fertilizer. So, 100% RDF(80:40:40 

N:P2O5:K2O kg/ha)+ZSB gave higher growth and production 

in Indian Mustard. Kashive et al., 2022 [15] reported that 

application of 100% RDF +Vermicompost followed by 100% 

RDF + S gave maximum number of siliqua/plant, number of 

seeds/siliqua, 1000 seed weight and seed yield. Application of 

100%RDF +Azotobacter +PSB resulted in higher number of 

siliqua/plant, number of seeds/siliqua and seed yield in 

mustard (Brar et al., 2016) [8]. Maximum number of 

siliqua/plant, seed yield and number of seeds/siliqua received 

with the application of 75% NPK+ 5t FYM +PSB + S. 

(Kumar et al., 2016) [2]. Application of RDN 50% + 25% 

FYM + 25% vermicompost + 30 kg S + Azotobacter resulted 

in maximum length of siliqua, number of siliqua/plant, seed 

yield and stover yield in mustard (Yadav et al., 2018) [37]. 

Application of 50% RDF + FYM 6 t/ha+ Vermicompost 2 

t/ha + bio-fertilizer resulted in maximum number of 

siliqua/plant, number of seeds/siliqua, length of siliqua, seed 

yield and stover yield (Kumar et al., 2018) [21]. 

 

Effect of INM on quality parameters 

Kaur et al., 2022 [16] reported that application of 100% RDF + 

2 t FYM/ ha + 20 kg S/ha + 20 kg ZnSO4/ha+ 1 t 

vermicompost/ha + Azotobacter (Seed treatment) followed by 

100% RDF + 2 t FYM/ha + 20 kg S/ha + 20 kg ZnSO4/ha 

were gave highest oil content 39.65% and 38.38% 

respectively and also highest protein content (20.98%) was 

received with 100% RDF + 2 t FYM/ha + 20 kg S/ha + 20 kg 

ZnSO4/ ha+ 1 t vermicompost/ha + Azotobacter (Seed 

treatment) followed by 100% RDF + 2 t FYM/ha + 20 kg S/ 

ha + 20 kg ZnSO4/ha gave second highest protein content 

(20.31%). Application of 75 RDF+ 40kg S+ 5t 

vermicompost/ha + Azotobacter +PSB followed by RDF+ 
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40kg S+2t poultry manure/ha+ Azotobacter +PSB were gave 

highest oil content (40.9% and 40.8%) and oil yield (729.5 kg 

/ha and 682.8 kg /ha) respectively and application of 75 

RDF+ 40kg S+5t vermicompost/ha + Azotobacter +PSB 

followed by RDF + 40kg S+2t poultry manure/ha+ 

Azotobacter + PSB were gave maximum protein value in seed 

(14.6% and 14.4%) and straw (3.38% and 3.25%) respectively 

and same trend followed in the protein yield of seed (Chandan 

et al., 2019) [9]. Dubey et al.,2021 [12] reported that application 

of 50% RDF + FYM @ 2.5t/ha + Vermicompost @ 0.62t/ha + 

Bio-fertilizers @ 7.5kg/ha + ZnSO4 @10kg/ha followed by 

75% RDF + Vermicompost @ 0.62t/ha + Bio-fertilizers@ 

7.5kg/ha gave highest oil content (40.15% and 39.57%), oil 

yield (933.48 kg/ha and 906.15kg/ha), protein content 

(17.37% and 17.35%) and protein yield (403.85 kg/ha and 

397.315 kg/ha) respectively. Application of 80 kg N + 40 kg 

P/ha + vermicompost up to 6 t/ha resulted in highest oil 

content and protein content in mustard (Kansotia et al., 2015) 

[15]. Application of FYM-N (20 kg N) + 2.75% fertilizers N 

(60 kg N) + 40 kg S/ha resulted in maximum oil content and 

protein content in mustard (Bhat et al., 2007) [4]. 

 

Conclusion 

The rapeseed and mustard crops production, profitability, and 

quality are all supported by integrated nutrition management. 

INM that is integrated enhances and maintains the soil's 

fertility and production while maintaining ecological balance. 

In order to produce high-quality crops with increased output 

and advantages, farmers in the areas where rapeseed and 

mustard are grown are urged to apply biofertilizer using 

farmyard manure, compost, vermicompost, crop residues, and 

inorganic fertilisers. 

 

References 

1. Ajnar P, Namdeo S. Effect of integrated nutrient 

management on Indian mustard yield attributes and yield. 

Journal of Pharmacognosy and Phytochemistry. 

2021;10(2):545-548. 

2. Bharti V, Lal K, Prasad SS, Dwivedi DK, Kumar R, 

Chodhary CS, et al. Assessment of nutrient and bio-

fertilizers for productivity enhancement of Indian 

mustard (Brassica juncea L.) The Pharma Innovation 

Journal. 2022;11(5):1283-1287. 

3. Bhanuwanti, Gill HS, Kaur P. Effect of integrated 

nutrient management on timely sown crop of Indian 

mustard (Brassica juncea). Indian Journal of Agronomy. 

2022;67(4):454-457. 

4. Bhat MA, Singh R, Kahli A. Effect of integrated use of 

farm yard manure and fertilizer nitrogen with and without 

sulphur on yield and quality of Indian mustard (Brassica 

juncea). Journal of the Indian Society of Soil Science. 

2007;55:224-226. 

5. Bijarnia AL, Yadav RS, Rathore PS, Singh SP, Saharan, 

Choudhary R. Effect of integrated nutrient management 

and weed control measures on growth and yield attributes 

of mustard (Brassica juncea L.), Journal of 

Pharmacognosy and Phytochemistry. 2017;6(4):483-488. 

6. Budzynski W, Jankowski K. Effect of fertilization with 

sulphur, magnesium and nitrogen on the growth and yield 

of white and Indian mustard seeds. Rosliny-Oleiste. 

Uniwersytet Mazurski, Olszynie, Poland. 2019;22(1):45-

58. 

7. Bisht S, Saxena AK, Singh S. Effect of integrated 

nutrient management on growth and yield of mustard 

(Brassica juncea L.) cultivar T-9 under Dehradun region 

(Uttarakhand), International Journal of Chemical Studies. 

2018;6(4):1856-1859. 

8. Brar AS, Sidhu PS, Dhillon GS. Response of brown 

sarson (Brassica campestris var. brown sarson) to 

integrated nutrient management in mid hill conditions of 

Himachal Pradesh, International Journal Agriculture 

Science. 2016;12(2):319-325. 

9. Chandan SK, Singh SK, Pandey A. Influence of 

integrated nutrient management on yield and quality of 

Indian mustard (Brassica juncea L.) in calcareous soil of 

Bihar. Annals of Plant and Soil Research. 2019;21(1):76-

81. 

10. Devkota C, Bhattarai BP, Mishra SR, Ghimire P, 

Chaudhari D. Effect of integrated plant nutrient 

management on growth, yield and leaf nutrient status of 

broadleaf mustard (Brassica juncea var. rugosa) 

Horticulture International Journal. 2020;4(3):78-81. 

11. Diwakar SK, Kumar N, Veer D, Kumar D, Shekhar C, 

Kumar N, et al. Effect of integrated nutrient management 

and mulching practices on growth attribute and yield of 

Mustard (Brassica juncea L.). The Pharma Innovation 

Journal. 2021;10(8):931-934. 

12. Dubey S, Siddiqui MZ, Bhatt M, Shukla G, Rana S, 

Singh DK. Effect of INM on quality, nutrient content and 

uptake of various nutrients by Brassica juncea L. (Indian 

mustard) International Journal of Chemical Studies. 

2021;9(1):3625-3629. 

13. Gora R, Kumar S, Singh PK, Pooniyan S, Choudhary A, 

Dhaka PS, et al. Effect of integrated nutrient management 

on productivity and profitability of mustard (Brassica 

juncea L.). The Pharma Innovation Journal. 

2022;11(2):2239-2242. 

14. Gudadhe NN, Mankar PS, Khawale VS, Dongarkar KP. 

Effect of biofertilizers on growth and yield of mustard 

[Brassica juncea (L.) Czernj & Cosson], Journal of Soils 

and Crops. 2005;15(1):160-162. 

15. Kashive AV, Mandol BK, Arsad MK, Singh AK, Gupta 

A. Integrated nutrient management in relation to yield 

and uptake of nutrients in mustard crop (Brassica juncea 

L.) The Pharma Innovation Journal. 2022;11(7):2396-

239. 

16. Kaur R, Kumar K. Growth, yield and quality of Indian 

mustard [Brassica juncea (L.) Czern. & Coss.] influence 

by integrated nutrient management. Journal of Medicinal 

Plants Studies. 2022;10(4):205-210. 

17. Kansotia B, Meena SR, Meena SV. Effect of 

vermicompost and inorganic fertilizers on Indian mustard 

(Brassica juncea L.) An Asian Journal of Soil Science 

2013;8(1):136-139. 

18. Kansotia BC, Sharma Y, Meena RS. Effect of 

vermicompost and inorganic fertilizers on soil properties 

and yield of Indian mustard (Brassica juncea L.), Journal 

of Oilseed Brassica. 2015;6(1):198-201. 

19. Kumar A, Bharati AK, Yadav S, Pandey HC, Kumar V. 

Influence of biofertilizer and farm yard manure on 

growth, yield and seed quality of Mustard (Brassica 

juncea L.) in rainfed condition. International Journal of 

Agricultural Science and Research. 2017;7(2):197-202. 

20. Kumar V, Nath P, Kumar R, Kumar V, Kishor JV, 

Naresh RK. The effect interactive effect of sulphur and 

nitrogen on growth, yield and quality of Indian mustard 

https://www.thepharmajournal.com/


 
 

~ 3167 ~ 

The Pharma Innovation Journal https://www.thepharmajournal.com 
(Brassica juncea L.). I.J.S.N. 2016;1:57-61. 

21. Kumar S, Yadav KG, Goyal G, Kumar R, Kumar A. 

Effect of organic and inorganic sources of nutrients on 

growth and yield attributing characters of mustard crop 

(Brassica juncea L.). International Journal of Chemical 

Studies. 2018;6(2):2306-2309. 

22. Lal B, Rana KS, Priyanka Gautam, Rana DS, Shivay YS, 

Meena BP, et al. Ethiopian Mustard–Chickpea 

Intercropping System is a Viable Option for Yield 

Advantage in Dryland Condition of North India-Part II. 

Proceedings of the National Academy of Sciences, India 

Section B: Biological Sciences. 2015, 1-10. DOI 

10.1007/s40011-015-0518-9 

23. Maurya S, Pandey MR, Padhak RK, Veena AK, Ranjan 

R, Pal A, et al. INM of mustard (Brassica juncea L.) 

alluvial soil of Uttar International Journal of Chemical 

Studies. 2019;8(1):1386-1389. 

24. Meena BP, Kumar A, Lal B, Sinha NK, Tiwari PK, 

Dotaniya ML, et al. Soil microbial, chemical properties 

and crop productivity as affected by organic manure 

application in popcorn (Zea mays L. var. everta). Afri. J. 

Microbio. Res. 2015;9(21):1402-1418. 

25. Pal RL, Pathak J. The effect of integrated nutrient 

management on yield and economics of mustard I. J. S. 

N. 2016;2:255-261. 

26. Prasad J, Karmakar S, Kumar R, Mishra B. Influence of 

integrated nutrient management on yield and soil 

properties in maize in an alfisol of Jharkhand. Journal of 

the Indian Society of Soil Science. 2017;58(2):200-204. 

27. Saini LB, George PJ, Bhadana SS. Effect of nitrogen 

management and biofertilizers on growth and yield of 

rapeseed (Brassica campestris var. toria). International 

Journal of Current Microbiology and Applied Sciences. 

2017;6(8):2652-2658. 

28. Shukla RK, Kumar A, Mahapatra BS, Basanth K. 

Integrated nutrient management practices in relation to 

morphological and physiological determination of seed 

yield in Indian mustard [Brassica juncea (L.)]. Indian 

Journal of Agricultural Sciences. 2002;72:670-672. 

29. Singh H, Singh RP, Meena BP, Lal B, Dotaniya ML, 

Shirale AO, et al. Effect of integrated nutrient 

management (INM) modules on late sown Indian mustard 

[B. juncea (L.) Cernj. & Cosson] and soil properties. 

Journal of Cereals and Oilseeds. 2018;9(4):37-44. 

30. Singh R, Singh AK, Kumar P. Performance of Indian 

mustard (Brassica juncea L.) in response to integrated 

nutrient management. Journal of Agri. Search. 

2014;1(1):9-12. 

31. Singh RK, Kumar P, Singh SK, Singh SB, Singh RN. 

Effect of Integrated Nutrient Management on Yield and 

Economics of Mustard (Brassica juncea L.) International 

Journal of Current Microbiology and Applied Sciences. 

2018;7:5261-5269I. 

32. Thakur NP, Kachroo D, Kour M, Kumar P, Sharma R, 

Khajuria V. Long-term effect of integrated nutrient 

management on crop productivity and fertility of clay 

loam (Inseptisol) soil in continuous rotation of rice-wheat 

cropping system under sub-tropical ecosystem of Jammu 

region. Paper presented in 75th Annual convention of 

ISSS held at IISS, Bhopal during Nov. 2009;14-17. 

33. Thanki JD, Patel AM, Patel MP. The effect of nitrogen, 

phosphorus and farm yard manure on growth, yield, 

quality and nutrient uptake of Indian mustard, Brassica 

juncea (L.) Czern and Coss. Journal of oilseeds Research, 

2011;21(2):296-298.  

34. Thaneshwar, Singh V, Jai P, Kumar M, Kumar S, Singh 

RK. The effect of Integrated Nutrient Management on 

Growth and Yield of Mustard (Brassica juncea L.) in 

Irrigated Condition of Upper Gangetic Plain Zone of 

India. International Journal of Current Microbiology and 

Applied Sciences. 2017;6(1):922-932. 

35. Tripathi MK, Chaturvedi S, Shukla DK, Saini SK. 

Influence of integrated nutrient management on growth, 

yield and quality of Indian mustard (Brassica juncea L.) 

in tarai region of northern India. Journal of Crop and 

Weed. 2011;7(2):104-107. 

36. Vinod KB, David AA, Thomas T, Rao S. The effect of 

integrated nutrient management on growth, yield of 

Indian mustard (Brassica juncea L.) CV Sangam, 

International Journal of Chemical Studies. 

2019;7(3):2970-2974. 

37. Yadav KM, Chaudhry S, Kumar H, Singh R, Yadav R. 

Effect of integrated nutrient management on growth and 

yield in mustard [Brassica juncea (L.) Czern & Cosson]. 

International Journal of Chemical Studies. 

2018;6(2):3571-3573. 

https://www.thepharmajournal.com/

