
 

~ 1285 ~ 

The Pharma Innovation Journal 2021; 10(7): 1285-1288 

  
 
 
 
 
 
 

 

 

 
ISSN (E): 2277- 7695 

ISSN (P): 2349-8242 

NAAS Rating: 5.23 

TPI 2021; 10(7): 1285-1288 

© 2021 TPI 

www.thepharmajournal.com  

Received: 08-05-2021 

Accepted: 19-06-2021 

 

Mandapati Narendra Varma  

Department of Agronomy, M. S. 

Swaminathan School of 

Agriculture, Centurion 

University of Technology and 

Management, Parlakhemundi, 

Odisha, India 

 

Jnana Bharati Palai 

Department of Agronomy, M. S. 

Swaminathan School of 

Agriculture, Centurion 

University of Technology and 

Management, Parlakhemundi, 

Odisha, India 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Corresponding Author: 

Jnana Bharati Palai 

Department of Agronomy, M. S. 

Swaminathan School of 

Agriculture, Centurion 

University of Technology and 

Management, Parlakhemundi, 

Odisha, India 

 

 

 

 

 

 

 

 

 
 

 

Integrated nutrient management in sorghum: A review 

 
Mandapati Narendra Varma and Jnana Bharati Palai 

 
Abstract 
Sorghum is major millet of India also coming under coarse cereal group. It is also used as fodder for the 

animals. Sorghum is a exhaustive crop and uptakes more nutrients from the soil. Supplement of 

recommended dose of fertilizers only through inorganic sources deteriorates soil health, induces 

environmental pollution and also increases the cost of production. Application of only organic sources to 

meet the demand of plant nutrient is also difficult because a huge amount of organic manure is required, 

which will be not available. So, the concept of integrated nutrient management (INM) in sorghum will be 

suitable in every aspect. INM includes judicious application of organic, inorganic, biofertilizer to crop for 

achieving optimum yield without harming ecosystem. INM improves the factors like water holding 

capacity, soil fertility and microbial population etc. INM increases the grain quality, stover yield, NPK 

uptake, yield, soil fertility, B: C ratio, net returns of sorghum. 
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Introduction 

Sorghum (Sorghum bicolor) is the major millet of India. It belongs to the poaceae family; 

sorghum genus is having 25 species of flowering plants as grass. It is domesticated in Africa 

and spread throughout the world. Sorghum being a cereal crop exhausts more nutrients than 

other forage crops and it requires high amount of nitrogen (Crawford et al., 2018) [8]. 

According to Anonmyouys (2018) [1] it is grown for the human consumption and pastures for 

the cattles. Sorghum is popular as kharif fodder crop and the area under cultivation in India is 

2.70 lakh ha and remains green for more number of days than maize fooders and bajra. It is 

used as the animal fodder, production of alcoholic beverages and biofuels. At present, the 

country faces 21.9 percent of dry fooder and shortfall of 61.1 percent of green fodder and the 

above situation indicates to grow 3.2% of green forage to meet the demand gap (Kumar and 

Faruqui, 2010) [21]. Sorghum production is low but yield potential is higher than other forage 

crops (Singh, et al., 2016) [31]. Sorghum is rich in nutrients (fig.1). Donald (2006) [12] reported 

that sorghum is very hard to maintain the milk production and health of the livestock without 

supply of green fodder and the key to success of diary enterprises is availability of green 

forage. In India, sorghum covers an region of 7.38 million ha approximately with a yearly 

production of 7.0 million tonnes and sorghum has an average productivity of 949 kg/ha (DAC, 

2012) [9]. However, Kumar et al. (2007) [23] mentioned that integrated nutrient management is 

an approach in which the combined application of inorganic fertilizers and organic manure has 

gained awareness in past with desire of meeting the farmers profitable needs on long term 

basis as well as maintaining favorable ecological conditions. INM helps to improve the 

fertilizer use efficiency and maintains the productivity of soil. It influence the yield of crop by 

economizes the chemical fertilizers (Bejbaruha et al., 2009) [5]. Combined application of 

inorganic fertilizers in addition to different natural sources of nutrients and biofertilizer can 

help in continuing yield levels (Roy, 1992) [27]. Biofertilizers like Azospirillum and phosphate 

solubilizing bacteria (PSB). Azospirillium has the capacity to increase the dry fooder and 

green fodder yield from 7.8 to11.3 percent (Kumar and Sharma, 2002)  [22]. Sharma et al., 2007 

[30] said that in case, the nutrient requirement will not fulfilled by these sources then inorganic 

fertilizers were applied to the crops. Appropriate application of chemical fertilizers with FYM 

improves the soil biological, chemical and physical properties and improves the soil 

productivity. In this article focus has given on effect of nutrient management on different 

aspects of sorghum crop growth and development including soil health. 
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Source: Chandra et al. (2016) [11]. 

 

Fig 1: Nutritional value of sorghum 

 

Influence of Integrated Nutrient Management on sorghum 

Growth 

Bhuriya et al., (2015) [6] carried out a field experiment at 

forage research station, Anand agricultural university, Gujarat 

and stated that the treatment 100kg N and 40 kg P ha-1 + 

Azospirillium recorded highest plant height at 30 DAS (74.67 

cm) and harvest (162.33cm) while the lowest plant height 

recorded under treatment 60kg N and 40kg P ha-1. Yadav et 

al., (2013) [3] found that there was impact of tillage and INM 

on sorghum yield. According to them traditional tillage 

reported higher dry matter accumulation, plant height, yield 

parameters, net returns, gross, yield, and B.C. ratio then 

minimum tillage. It is found significantly superior when RDF 

was applied with conventional tillage over minimum tillage 

and reduced tillage in respect of grain yield. An experiment 

was conducted at Rahuri, Maharashtra, in the year 2001-02 

and 2002-03 by Gawai and Pawar, (2004) [15] and they 

evaluated the effect of INM in sorghum-chickpea cropping 

sequence under irrigated condition. Application of FYM + 

Biofertilizers (Azospirillium and PSB) + 75% of RDF showed 

remarkably higher dry matter, yield parameters, plant height, 

fooder and grain yields of sorghum, that was at par with the 

treatment 100% RDF (through inorganic fertilizer) and 25% 

less nutrient is required. Because of FYM + 75% RDF + 

biofertilizer supplied to sorghum and 100% recommended 

dose of fertilizer applied to chickpea higher nutrient balance 

was recorded. Kuldeep et al., (2015) [20] found that 25% of 

FYM + 75% RDN (through inorganic sources) improved the 

fooder quality, productivity and growth over control. By 

application of 25% of N through vermicompost + 75% RDN 

(through inorganic sources) in both the years increased the 

dry matter yield (13.5t/ha), total crude protein (0.92t/ha), 

green fodder yield (52.8t/ha), digestible dry matter (6.6t/ha), 

sugar yield (0.91t/ha), ethanol yield (2,762 kilo litre/ha), and 

juice yield (0.91t/ha). Available phosphorus and nitrogen 

content didn’t vary due to different treatments at harvesting of 

crop. 

 

Yield parameters and yield 

Duhan (2013) [13] found that significantly higher fodder yield 

of sorghum obtained due to application of RDN 

(recommended dose of nitrogen) and RDP (recommended 

dose of phosphorous) from 41.11 to 108.54 q ha-1 over all 

other treatments and absolute control. Supply of 100% 

recommended dose of N in the form of FYM increase the 

intake of N,P,K by sorghum from 62.25-77.48 kg N, 7.40 -

10.82 kg P, and 53.44-85.46 kg K by per ha over absolute 

control. Kugedera et al., (2018) [19] stated that highest grain 

yield of 4.40t/ha of sorghum showed by planting with cattle 

manure compared to tier ridges and conventional tillage. The 

use of rainwater harvesting such as planting pits with cattle 

manure increases crop production. Recommended not to use 

rainwater harvesting alone. Tamboli, et al. (2013) [32] founded 

that application of 5t/ha of FYM with RDF of (N-50kg + 

P2O5 -25kg/ha) + (Zn@ 10 kg/ha) recorded highest grain and 

stover yield of 13.04 and 35.0 q/ha. Experiment done for long 

period of time on sorghum (CSH-9) and Greengram (ML-

267) as test crops at Hayathanagar, Research Farm of Central 

Research Institute of Dryland Agriculture, Hyderabad. 

Sharma et al., (2004) [29] reported that 2 INM treatments 2 ton 

Gliricidia loppings+ N-20 kg, 4t compost+ N-20 kg 

effectively increase the sorghum grain yield by 84.62 and 

77.7% then control respectively. The results indicate 50% of 

N demand of sorghum and Greengram met through farm 

based materials like Gliricida maculate or compost. 

Experiment carried out in Karnataka, Main Research Station 

of University of Agricultural Sciences, and Dharwad. 

Kalibhavi et al., (2001) [18] mentioned that inorganic RDF of 

100% produced the higher grain yield of 3482 kg/ha. While 

the organics, application of vermicompost of 1.5 ton/ha, 

Azospirillium@ 10 kg/ha, FYM 2.5 ton/ha of soil application 

recorded highest yield grain (3477 kg/ha) over individual 

application of each above organic sources. Patil (2013) found 

that in sorghum block, application of 20kg N through urea 

and treatment with 15kg N through leucaena loppings were 

recorded higher grain yield in sorghum by 64% during 2005-

2006 (2200 kg.ha) and in pooled data (1468 kg.ha) over 

control. Patel et al., (2018) [26] conducted experiment on the 

year 2016 Kharif season at agronomy farm of C.P. College of 

Agriculture, Gujarat, Sardarkrushinagar. To study about the 

INM of nutrient uptake, quality and green forage yield of 

fodder sorghum. Experiment consists of 16 treatment 

combinations with four organic manures. Application of 2.0t 

castor cake/ha can increase the stem diameter, number of 

nodes, leaf area per plant, leaf stem ratio, length of internode 

and it also significantly increases the dry and green fodder 

with 15.0 tonnes FYM/ha as compared to low levels. 100% 

RDF along with PSB+ Azotobacter improves yield attributes 

and growth compared to 50% RDF along with Azotobacter+ 

PSB. Castor cake 2.0t/ha application was recorded higher 

nutrient uptake (N and P), protein content, nutrients available 

to the soil and lower the crude fiber content. Nemade et al., 

(2017) [28] studied ideal combinations of inorganic and organic 

nutrient sources on rabi chickpea and Kharif sorghum 

sequence for getting high yield in the year 2013-2015 on 

Kharif season at sorghum research unit (CRS) farm, Dr. 

PDKV, Akola. Experiment was done in Randomized Block 

Design with number of treatments i.e. nine, of Kharif 

sorghum as nutrient management treatments. The Rabi 

chickpea gone randomization without fertilizer application. It 

is concluded that integrated treatments are superior to 

inorganic treatments from three years of experiment. 

Application of RDN 25% through FYM + RDN of 75% 

through chemical fertilizer + Azospirillium + seed treatment 

with PSB to rabi chickpea and Kharif sorghum without RDF 

is superior treatment for getting yield, productivity attributes, 

and growth of individual crop as well as system. 

 

Soil properties 

Nandapure et al., (2010) [24] stated that combined use of farm 

yard manure@ 10t/ha with inorganic fertilizers (100% NPK) 

improved the total capacity of (sorghum + wheat) found to be 
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correlated positively with these properties like electrical 

conductivity, water stable aggregates, bulk density, available 

water capacity, and coefficient of linear extensibility of yield 

and soil of the crops. Experiment conducted on field by 

Bhuriya et al., (2019) [7] at main forage research station, 

Anand agricultural university reported that application of (N-

100, P-40 kg.ha+ Azospirillum) reported highest HCN content 

of forage sorghum variety (GFS-4) at harvest under Gujarat 

conditions with sustaining soil fertility. Long term experiment 

conducted on the cropping sequence of sorghum (Sorghum 

vulgare) and wheat (Triticum aestivum) with objective of 

assessing continuous application of inorganic fertilizers and 

manures by properties of soil and the key indicators are soil 

quality and yield sustainability. Katkar et al., (2012) stated 

that higher soil quality index was observed under integrated 

nutrient management of FYM (2.45) + 100% NPK followed 

by 150% NPK of recommended dose of fertilizer (2.15) and 

FYM (2.16). Lowest was in control (1.14) by 50% NPK of 

recommended dose of fertilizer (1.45) indicating enhancement 

in soil quality due to integrated nutrient management. 

Deshmukh et al., (2014) [10] experimented on the effect of 

INM in Kharif sorghum genotypes on parameters of yield and 

soil fertility in the year 2007-08. Experiment is conducted in 

RBD with SPH-840 and SPH-669 genotypes. The treatments 

consist of two genotypes have 100% RDF (80 kg N, 40 kg 

P2O5 and 40 kg K2O per ha) and 50% RDF (inorganic 

fertilizers) and in combination with Azotobacter and FYM 

used as seed inoculation. Results indicate that higher grain 

and fodder yield reported with genotypes SPH- 840 and SPV-

669. By application of 100% RDF higher fodder and grain 

yield were recorded. Application of 50% RDF + 7t/ha-1 FYM 

was found effective followed by RDF 100% with respect to 

available N, P, K status of soil and fodder and grain yield. 

 

Nutrient uptake and quality 

One experiment was conducted by Jat et al., (2013) [16] on 

Kharif season sorghum at Rajasthan Agriculture College, 

Udaipur. Observed that application of two levels of FYM (0 

and 10 tones/ha) four levels of soil test recommendation (0, 

50, 70,100) and four Biofertilizer (no inoculation, 

Azotobacter, phosphate solubilizing bacter (PSB) and dual 

inoculation of Azotobacter+ PSB) increase the uptake of NPK 

(nutrient content) grain and stover. Experiment conducted at 

field of instruction farm, Rajasthan college of Agriculture, 

Udaipur. Arvind kumar Yadav and P. Singh (2016) [3, 31] stated 

that RDF reported higher nitrogen, phosphorous and 

potassium uptake and content in grain and stover of grain than 

the other treatment combinations. Significantly, highest 

protein yield- 4.31.86 kg/ha, biological yield- 13688 kg/ha, 

protein content- 11.06%, harvest index- 28.56%, grain- 3910 

kg/ha, stover- 9978 kg/ha were recorded under RDF than 

other treatments of combination. 

 

Economics  

Bhagat, et al. (2020) [14] reported that influence of INM on 

productivity, growth and economics of legumes and sorghum 

based intercropping systems. Experiment conducted in split 

plot design method having eight treatments as intercropping 

as main plots and three treatments as integrated nutrient 

management as sub-plots three times replicated. Results 

revealed that intercropping of sorghum+ pigeon pea has 

recorded higher grain equivalent yield, gross return, net 

return, yield attributes and benefit: cost ratio of sorghum over 

other treatments. Biological yield, straw and grain were 

highest with sole sorghum which is superior to other 

treatments. Sorghum + pigeon pea intercropping and sole 

sorghum recorded more total grain productivity over other 

treatments. Application of 5t/ha of FYM with Biofertilizer 

and 50% RDF recorded highest grain, straw, yield attributes, 

and biological yield per ha of sorghum and also total grain 

productivity, gross return, grain equivalent weight, net return 

over other treatments. Benefit: Cost ratio was maximum with 

application of 5t/ha of FYM, Biofertilizer and 50% RDF (F3) 

and application of RDF for respective crops (F1). Patil et al., 

(2017) [25] conducted an experiment at Field of college Farm, 

Navsari (Gujarat), Navsari Agricultural University to study 

direct effect of RDF and residual effect of INM on clayey soil 

on parameters of economics, yield, and growth of Greengram 

in sorghum- Greengram cropping during year 2015-2016 and 

2016-2017. Seven treatments consist of integrated nitrogen 

management of sorghum as main plot treatment in RBD in 

Rabi season. In summer season three levels of RDF to green 

gram in split-plot design and each main plot treatment was 

splited into three subplot treatments. Residual effect of 

preceding sorghum crop was fertilized with T1-100% by 

biocompost @ 10t/ha + RDF through inorganic fertilizer 

recorded higher stover yield of (23.64q/ha) and grain yield 

(9.84q/ha) of succeeding green gram. Stastically, same values 

of stover yield, seed yield of green gram was obtained due to 

use of 75% RDF and 100% RDF but superior to control. 

Maximum net return of sorghum (RS.59146/ha), residual 

effect of crop sequence (Rs 94694/ha) and summer 

Greengram (Rs 35548/ha) with higher B:C ratio (2.42) were 

recorded in treatments receiving biocompost @ 10t/ha + 

100% RDF through inorganic fertilizers. Regarding to 

economics of treatments combination of cropping sequence, 

T1S1 with Rs 99659/ha and T2S2 with Rs 99601/ha recorded 

maximum net monitory return with benefit: cost ratio 2.48 

and 2.49 respectively. 

 

Conclusion 
Sorghum (jowar) is a cereal crop which require more nutrients 

than the other fodder crops. Application of the chemical 

fertilizers to the crop will not fulfill its nutrient requirement 

and it is damaging the soil fertility and soil health. INM is 

good approach for the economical benefit of the farmer and 

increases the soil fertility and nutrient availability to the 

crops. By application of three sources of fertilizers like 

organic, inorganic and biofertilizers will increase the growth 

and development of the crop. Combined application of FYM+ 

recommended dose of NPK fertilizers, FYM+ Azospirillium, 

and the other combinations were increases the grain yield, 

protein content, nutrient uptake of the soil in the sorghum. 

Practicing the INM on sorghum gives good yield and the 

productivity to the crop. 

 

References 
1. Anonymous. Package of Practice for Kharif Crops of 

Punjab, Punjab Agricultural University, Ludhiana 2018.  

2. Aravind Kumar Yadav, Singh P. Effect of Integrated 

Nutrient Management on Yield, Protein Content, and 

Uptake of Sorghum. Innovative Farming, an International 

Journal of Agriculture 2016;1(2):30-34. 

3. Aravind Kumar Yadav, Singh P, Kuldeep Singh. Growth, 

Yield and Economics of Sorghum (Sorghum bicolor L. 

Moench) Affected by Tillage and Integrated Nutrient 

Management, Forage Res 2013;38(1):40-43. 

4. Batil SL. Productivity of Winter Sorghum and Chickpea 

http://www.thepharmajournal.com/


 

~ 1288 ~ 

The Pharma Innovation Journal http://www.thepharmajournal.com 

As Influenced By Integrated Nutrient Management in 

Deep Black Soils of Bellary Region, India. Indian Journal 

of Soil Conservation 2013;41(1):52-60. 

5. Bejbaruha R, Sharma RC, Banik P. Direct and residual 

effect of organic and inorganic sources of nutrients on 

rice based cropping system in sub-humid tropics of India. 

Journal of sustainable agriculture 2009;33:67-68. 

6. Bhuriya KP, Mistry GJ, Dharmesh Kumar Prajapathi. 

Effect of Integrated Nutrient Management on Growth and 

Yield of Forage Sorghum (sorghum bicolor L. Moench) 

During Summer Season, Trends in Biosciences 2015, 

8(17). ISSN 0974-8431, 475-4758, 2015. 

7. Bhuriya KP, Kharadi RR, Dodiya VC, Kumbhar MB. 

Effect of INM on HCN (Hydrocyanic Acid) Content of 

Forage Sorghum (sorghum bicolor L. Moench) During 

Summer Season, International Journal of Chemical 

Studies 2019;7(6):2007-2010. 

8. Crowford Shanna A, Shroff Jagruti C, Pargi Shital B. 

Effects of Nitrogen Levels and Cutting Management on 

Growth and Yield of Multicut Forage Sorghum (sorghum 

bicolor L. Monech) Variety (ofs-29). International 

Journal of Agricultural Sciences 2018;14:118-112. 

9. DAC. Agricultural Statistics at a Glance. Directorate of 

Economics and Statistics, Department of Agriculture and 

Cooperation, Ministry of Agriculture, Government of 

India 2012.  

10. Deshmukh A, Sonune BA, Gabhane VV, Rewatkar SS. 

Impact of Integrated Nutrient Management on Soil 

Fertility and Yield of Sorghum Genotypes in Vertisol, 

Agric. Sci. Digest 2014;34(2):111-114. 

11. Chandra D, Chandra S, Pallavi, Sharma AK. Review of 

Finger millet (Eleusine coracana (L.) Gaertn): A 

powerhouse of health benefiting nutrients. Food Science 

and Human Wellness 2016;5:149-155. 

12. Donald MB. Summer Annual Grasses as Forage Crops in 

Albama. Albania Perative Extension System 2006. 

13. Duhan BS. Effects of INM on yield and Nutrients Uptake 

by Sorghum (Sorghum bicolor L. Moench) Forage 

Research 2013;39(3):156-158. 

14. Bhagat GJ, Giri DG, Pagar PC, Hadole SS. Effect of 

Integrated Nutrient Management on Yield Attributes, 

Yield, and Economics of Sorghum Based Intercropping 

Systems, International Journal for Current Microbiology 

and Applied Sciences 2020;9(6):563-569. 

15. Gawai PP, Pawar VS. Integrated Nutrient Management in 

Sorghum (Sorghum Bicolor) Chickpea (Cicer Arietinum) 

Cropping Sequence under Irrigated Conditions, Indian 

Journal of Agronomy 2004-2006, 51(1). ISSN-0537-

197X. 

16. Jat MK, Purohit HS, Bahdur Singh, Garhwar RS, Mukesh 

Chowdary. Effect on Integrated Nutrient Management of 

Yield and Nutrient Uptake in Sorghum. Indian Journal of 

Agronomy 2013;58(4):543-547. 

17. Katakar RN, Kharche VK, Sonune BA, Wanjari RH, 

Muneshwar Singh. Long Term Effect of Nutrient 

Management on Soil Quality and Soil Productivity under 

Sorghum-Wheat Crop Sequence in Vertisol of Akola, 

Maharastra. Agropedology 2012;22(2):103-114.  

18. Kalibhavi CM, Kachapur MD, Patil RH. Performance of 

Rabi Sorghum under Integrated Nutrient Management 

System. Indian Journal of Dryland Agricultural Research 

and Devolpment 2001;16(1):45-50. 

19. Kugedera AT, Kokerai LK, Chimbwanda F. Effects of 

Insitu Rain Water Harvesting and Integrated Nutrient 

Management Options on Sorghum Production. Global 

Scientific Journals 2018, 6(12). ISSN 2320-9186. 

20. Kuldeep S, Joshi YP, Chandra H, Singh DK, Singh R, 

Kumar M. Effect of Integrated Nutrient Management on 

Growth, Productivity and Quality of Sweet Sorghum 

(sorghum bicolor L.). Indian Journals of Agronomy 

2015, 60(2). ISSN-0974-4460. 

21. Kumar S, Faruqui SA. Forage Production Technologies 

for Different Agro Ecological Region 2010, 1. 

22. Kumar S, Sharma BL. Effect of Nitrogen and 

Azospirillum Inoculation on Yield and Quality of Fodder 

Sorghum. Forage Research 2002;28(3):165-168. 

23. Kumar A, Tripathi HP, Yadav DS. Correcting Nutrient 

for Sustainable Crop Production. Indian Journal of 

Fertilizer 2007;2:37-44. 

24. Nandapure SP, Sonune BA, Gabhane VV, Katkar RN, 

Patil RT. Long Term Effects of Integrated Nutrient 

Management on Soil Physical Properties of Crop 

Productivity in Sorghum-Wheat Cropping Sequence In a 

Versitol. Indian Journal of Agricultural Research 2010-

2011;45(4):336-340. 

25. Patil JB, Arvadia MK, Thorave DV. Effect of Integrated 

Nitrogen Management on Yield, Economics and Soil 

Properties in Sorghum- Greengram Cropping Sequence 

under South Gujarat, international journal of chemical 

studies 2017;6(1):1098-1102. 

26. Patel KM, Patel DM, Gelaot DG, Patel IM. Effect of 

integrated nutrient management on green forage yield, 

quality and nutrient uptake of fodder sorghum, 

international journal of chemical studies 2018;6(1):173-

176.  

27. Roy RN. Integrated Plant Nutrient System An Overview. 

In Fertilizer, Organic Manure, Recyclable Waste and 

Biofertilizer, Tendon H.L.S (Ed.) Fertilization 

Development and Consultation Organization, New Delhi 

1992. 

28. Seema Nemade M, Ghorade RB, Mohod NB. Integrated 

Nutrient Management (INM) in Sorghum Chickpea 

Cropping System under Unirrigated Conditions. Int J 

Microbiol. App. Sci 2017;6(2):379-385. 

29. Sharma KL, Srinivas K, Mandal UK, Vittal KPR, 

Kusuma Grace J, Maruthi Shankar GR. Integrated 

Nutrient Management for Sorghum and Greengram in 

Semi-Arid Tropicl Alfisol. Indian Journal of Dryland 

Agriculture Research 2004;19(1):13-23. 

30. Sharma A, Singh H, Nanwal RK. Indian Journal of 

agronomy 2007;52:120-123. 

31. Singh KP, Chaplot PC, Sumeriya HK, Choudary GL. 

Performances of Single Cut Forage Genotypes to Fertility 

Levels. Forage Research 2016;42(2):140-142. 

32. Tamboli BD, Bagwan IR, Pawar AB, Bhakare BD, 

Shelke SR, Kadam JR et al., Integrated Nutrient 

Management for Sustaining Rabi Sorghum Yield 

Economics and Soil Fertility on Inceptisol under Dryland 

condition. Indian Journal of Dryland Agricultural 

Research and Development 2013, 28(1). 

http://www.thepharmajournal.com/

