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INTRODUCTION 

 The world is facing a various concerning 

problems to get significant food in a 

sustainable manner, fulfilling the requirements 

of an increasing world population because of 

decreasing food resources (Rehman et al., 

2020a). Many countries are facing the 

problems nutrients deficiency (Saeed et al., 

2020). Growth of plants influenced by a 

number of factors including water availability, 

temperature, availability of nutrients and light 

in the soil. 
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ABSTRACT 

Plant growth and development are directly depended on the source of nutrients. Basically, plants 

need different type of nutrients which are categories into two groups i.e. macro nutrients and 

micro nutrients according to their requirements. These nutrients include Nitrogen (N), 

Phosphorous (P), Potassium (K), Calcium (Ca), Zinc (Zn), Iron (Fe), Boron (B), Sulphur (S), 

Magnesium (Mg) etc. In the plant body, many nutrients influence biochemical processes as well 

as provide resistance against diseases and finally disturb the quality of crops. According to fast 

increasing in the world population and the decreasing trend in yields of crop make food safety a 

main challenge. That’s why balanced application of nutrients is very important to rise the crop 

yield and to attain the necessary increase in the production of food. Furthermore, nutrients play 

a significant role in fertility of soil and make it more productive for the growth of plant. This 

review article will discuss the recent information that concerning about the nutrients and their 

use in sustainable agriculture for the growth of plant. 
 

Keywords: Sustainable Agriculture; Biochemical processes; Micro Nutrients; Macro Nutrients; 

Resistance. 
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The growth of the plant is also dependent upon 

the mocrobs including plant growth promoting 

rhizobacteria that are involved directly by 

fixing the atmospheric nitrogen, solubilization 

of insoluble phosphate and secretions of 

hormones including IAA, kinetics and GAs 

(Rehman et al., 2020b).  Justus von Liebig, a 

German scientist, was one of the first scientists 

who illustrated that the nutrients are vital for 

the growth of plant. According to researches, 

there are above 100 chemical elements but 

study has determined almost 17 nutrients that 

are also called essential nutrients (Jones & 

Jacobsen, 2005). For the growth and 

development of plants these nutrients are vital 

(Kalsoom et al., 2020). Out of the 17 

necessary elements, some are the non-mineral 

nutrients like carbon (C), hydrogen (H) and 

oxygen (O) because they are derivative from 

the water and air. The remainings are 14 

essential nutrients that comprise of 6 

macronutrients: nitrogen (N), phosphorus (P), 

potassium (K), calcium (Ca), magnesium (Mg) 

(Adnan et al., 2020a; & Adnan et al., 2021), 

and sulphur (S); and 8 micronutrients: boron 

(B), chlorine (Cl), copper (Cu), iron (Fe), 

manganese (Mn), molybdenum (Mo), nickel 

(Ni) and zinc (Zn) (Brady & Weil, 2008). 

 The plants nutrition depends on the 

uptake and availability of macro nutrients and 

micro nutrients that are enclosed in the soil 

(Acosta-Durán et al., 2007). The effect of a 

single nutrient in the growth of plant has been 

studying in most plant nutrition 

experimentations, on the other hand, study 

observing the influence of more than one 

nutrient in the similar experiment is limited. In 

this condition, collaboration amongst the 

nutrients can be recognized as the effects of 

increasing the nutrient concentration in the 

immersion of additional nutrients and the 

corresponding response of the crop (Fageria, 

2001). For cultivated land it is necessary to 

reach highest yield per unit area requirements 

to attain supreme productivity because 

population is speedily growing and it is 

important to meeting the increasing in food 

needs. Productivity and quality in agricultural 

depend upon plant nutrition. To supply these 

nutrients, the use of fertilizers is the one way. 

On the other hand, surplus use of fertilizers 

possibly will lead to the accumulation of 

heavy metal which is also a cause of 

distraction for crop (Hayyat et al., 2020). 

Moreover, Imbalanced plant nutrition is a most 

important problem in sustainable crop 

production (Wasaya et al., 2019). They can 

result in the nitrate accumulation and 

eutrophication of water (Savci, 2012). Like 

unnecessary application of phosphorus badly 

affects the quality of water. In well-developed 

industrial countries deficiencies of 

micronutrient are also widespread. Globally 

more than 3 billion people suffer from 

deficiencies of Fe and Zn (Graham et al., 

2001). Furthermore, in 2050 around 6 billion 

to 10 billion world’s population is expected to 

grow (Byrnes & Bumb, 1998). To sustain the 

humans well-being and to feed a world with 

huge increases in population, a great increase 

in the production of food need to be attained. 

In the world population the estimated increases 

will result in a severe stress on the current 

cultivated land by intensification and 

urbanization for the production of crop. 

 We have to focused on sustainability 

according to current conditions, because in the 

current years, it is a term that has been used 

comprehensively in several phases of our 

lives, and particularly in agriculture because of 

the effect that certain methods of the crop 

production have on the environment (Hanson 

et al., 2007). Agricultural sustainability is the 

management and the agricultural ecosystem 

consumption in a way that sustains its 

productivity, biotic diversity, capacity of 

regeneration, functional vitality and ability, so 

that it can fulfill - in the present day and in the 

forthcoming – ecologically significant, social 

and economic functions at the native, 

countrywide and worldwide levels, and that 

does not damage other environments 

(Lewandowski et al., 1999). In the current 

years the agriculture sustainability has tackled 

some of the most significant challenges (Oborn 

et al., 2003; & Hanson et al., 2007). Such as 

we study that, the collaboration among 

nutrients in plant and soil exudates modifies 
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the microclimate of the rhizosphere (Rehman 

et al., 2020a; & Niu et al., 2013). For the first 

time rhizosphere was defined by Lorenz 

Hiltner in 1904. In the soil it fluctuates with 

the species of plant, usually measured at 2 mm 

distance from the surface of root identified as 

rhizoplane (Rehman et al., 2020a). But in 

some cases scientists have shown that the 

influence can be up to 10 mm (Jones et al., 

2009). This review article will discuss the 

recent information that concerning about the 

nutrients and their use in sustainable 

agriculture for the growth of plant.  

Macronutrients and its role in plant 

National economy significantly depended on 

agriculture sector (Adnan et al., 2020b). 

Firstly, all over the world in for most of the 

crops nitrogen is the nutrient that is more 

deficient. Furthermore, nitrogen is the element 

which is mostly absorbed in soil under normal 

conditions by plants growing. Among the 3 

main primary nutrients plants need nitrogen in 

the largest quantity. Nitrogen has various roles 

in plant body including: quick growth of plant 

body, increasing quality and sizes of leaf, 

increase in the development of seed and fruit; 

it also has vital role in the formation of amino 

acids that are structural blocks of enzymes and 

proteins, also involved in many biochemical 

processes as a catalyzing agent. Moreover, for 

the growth of plants nitrogen is the most 

important nutrient and its role in resistance 

against many disease is relatively easily 

established that’s why there is a wide literature 

about the nitrogen effect on diseases are 

available (Huber & Watson 1974). 

Secondly, a very important macronutrient that 

involved in most growth processes is 

phosphorus. In the growth of plant including 

proteins, nucleic acids, phospholipids, 

phosphates of sugar, enzymes and compounds 

with energy-rich phosphate phosphorus is a 

vital component of most organic compounds, 

for example adenosine triphosphate (ATP) 

(Balkwill et al., 1988). In other words, plants 

need phosphorus for the energy development 

(ATP), nucleic acids and sugars. Deficiency of 

phosphorus will be occurring during the early 

growing season in the cool soils. In the young 

plants deficiency symptoms of phosphorus are 

usually more visible, (Brady & Weil 2008). 

When phosphorus is applied for fungal 

diseases and control seedlings it has been 

shown to be most beneficial (Omar, 1997). In 

addition, potassium is a vital nutrient that is 

mostly intake by plants in higher amounts than 

any other nutrient excluding nitrogen. In the 

plants potassium is utilized in enzymes 

activation, formation of protein, 

photosynthesis, and transport of sugar. 

Deficiency of potassium does not directly 

result as a hidden hunger (visible symptoms). 

At the start, in growth rate there is only a 

decrease, with occurring as necrosis and 

chlorosis in later stages. Potassium application 

can decrease the severity of leaf blight 

(Helminthosporium sp.) and increase yields of 

wheat grain (Sharma & Duveiller, 2004; & 

Sharma et al., 2005). In the case of calcium, 

plants used it in large amounts second only 

after nitrogen and potassium (Brady & Weil, 

2008). In plant body calcium is responsible for 

the activation of several enzymes which are 

critical (Brady & Weil, 2008). In the 

carbohydrates translocation and other nutrients 

calcium plays an important. 

Micronutrients and its role in plant 

In plant metabolism, the micronutrients play a 

significant role by affecting the lignin and 

phenolics content and also stability of 

membrane. Firstly, regarding effect on 

susceptibility of plant to disease zinc was 

found to have a number of different effects as 

in some cases it increased, in others decreased, 

and in others had no effect (Grewal et al., 

1996). In biochemical pathways and metabolic 

activities zinc is a major activator of several 

enzymes and metal component (Grotz & 

Guerinot, 2006). It is a dynamic element that 

plays a significant role in various biotic 

processes. Moreover, application of zinc 

considerably condensed the negative effects of 

droughts on plants (Toor et al., 2020). In 

addition, in the plant iron in a component of 

enzyme system which brings about oxidation-

reduction reactions, it regulates 

photosynthesis, respiration, sulphates and 

nitrates reduction. It has been demonstrated 
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that the foliar use of iron can upturn the 

resistance capacity of pear and apple to 

Sphaeropsis malorum and cabbage to 

Olpidium brassicae (Graham, 1983). 

Moreover, for proper germination of seed 

nickel is required by plants. In urease, nickel is 

the metal component which plays an important 

role in the formation of ammonium from the 

urea. Furthermore, for the growth and 

development of plant boron is the least 

understood vital micronutrient, and at the same 

time deficiency of boron is the most common 

deficiency of micronutrient in the world 

(Brown et al., 2002). About additional 

nutrients such as magnesium and sulfur, there 

is not sufficient material about their role in the 

diseases of plant. The potato scab severity can 

be reducing by the application of Sulphur. 

Condensed concentrations of magnesium in 

forage wheat can lead to grass tetany in the 

grazing of animals on winter wheat. According 

to USA report sufficient levels of Mg 

increased profits and quality (Graham & 

Webb,1991).  

Main role of Macro and Micro nutrients in 

Plants body  

About 17 elements are known as essential 

nutrients for plants growth and development. 

The soil supplies nitrogen, phosphorus, 

potassium, calcium, magnesium and sulfur in 

relatively large amounts. These largely 

supplied elements are called the 

macronutrients. The soil supplies iron, 

manganese, boron, molybdenum, copper, zinc, 

chlorine, and cobalt in relatively small amount. 

These elements are so-called micronutrients. 

For the growth and development of plant, the 

nutrients must be available in sufficient 

amounts. The provision of nutrients in 

appropriate ratios is also necessary. Plant 

nutrition is a vast subject and a bit difficult to 

get complete understanding. There are geeat 

variation between requirements of different 

plants and even between different species or 

individuals of a given clone. Deficiency of 

elements may cause deficiency symptoms. The 

higher supplies can also result in toxicity, 

which is possible at levels that are too high. 

The deficiency of one element can give the 

symptoms of toxicity from another element 

and vice versa. An abundance of one nutrient 

can cause a deficiency of another nutrient. Just 

like the uptake of K
+
 is greatly influenced by 

the amount of NH
+4

 available in soil. The main 

role of macro and micro nutrients in plants 

body has been discussed as below in Table No. 

1: (Foth, 1978). 

 

Table 1: 

 

CONCLUSION 

In conclusion, taking everything into 

consideration, it has been proved that all the 

nutrients like Nitrogen (N), Phosphorous (P), 

Potassium (K), Calcium (Ca), Zinc (Zn), Iron 

(Fe), Boron (B), Sulphur (S), Magnesium 

(Mg) will influence the quality of crop. Even 

though the application of nutrients in the form 

of fertilizers will improve the resistance 

strategies of plants against many diseases. The 

productivity of crop as well as its health can be 

improve by the proper use of nutrients in a 

balances way that will help in to meet the food 

requirements of global population according to 

Nutrients  Role in plants body 

Nitrogen (N) Component of proteins, coenzymes, and in chlorophyll, and nucleic acids. 

Phosphorous (P) Important in transfer of energy as part of ATP.  

Potassium (K) Main role in adjusting mechanisms as translocation of carbohydrate, synthesis of 

protein etc. 

Calcium (Ca) Plays role in membranes structure and permeability  

Zinc (Zn) In the systems of enzyme zinc regulate several metabolic actions. 

Iron (Fe) Synthesis of chlorophyll and in enzymes for the transfer of electron 

Boron (B) vital in translocation of sugar and carbohydrate metabolism 

Sulphur (S) Significant component of plant proteins. 

Magnesium (Mg) Activator of enzyme and component of chlorophyll 
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present situation. For this purpose, first we 

have to understand the role of essential 

nutrients and their mobility in the plant body. 

   

REFERENCES 

Acosta-Durán, C. M., Ocampo, D., Cedillo, E., 

& Nava, L. M. (2007). Effect of 

calcium sulphate and biosolids in crop 

yield peanut (Arachis hypogaea L.). 

Agric. Res. 4(1), 31-38. 

Adnan, M., Asif, M., Bilal, H. M., Rehman, 

B., Adnan, M., Ahmad, T., Rehman, 

H. A., & Anjum, M. Z. (2020b) 

Organic and inorganic fertilizer; 

integral part for crop production. EC 

Agri. 6(3), 01-07. 

Adnan, M., Hayyat, M. S., Imran, M., 

Rehman, F. U., Saeed, M. S., Mehta, 

J., & Tampubolon, K. (2020). Impact 

of Foliar Application of Magnesium 

Fertilizer on Agronomic Crops: A 

Review. Ind. J. Pure App. Biosci. 8(6), 

281-288. doi: 

http://dx.doi.org/10.18782/2582-

2845.8465. 

Adnan, M., Tampubolon, K., Rehman, F. U., 

Saeed, M. S., Hayyat, M. S., Imran, 

M., Tahir, R., & Mehta, J. (2021). 

Influence of foliar application of 

Magnesium on Horticultural crops: A 

review. AGRINULA: J, Agro. Perk. 

4(1), 13-21. DOI: 

https://doi.org/10.36490/agri.v4i1.109.  

Balkwill, D. L., Leach, F. R., Wilson, J. T., 

McNabb, J. F., & White, D. C. (1988). 

Equivalence of microbial biomass 

measures based on membrane lipid 

and cell wall components, adenosine 

triphosphate, and direct counts in 

subsurface aquifer sediments. 

Microbiol. Ecol. 16(1), 73-84. 

Brady, N. C., & Weil, R. R. (2008). The nature 

and properties of soils. Pearson 

Education, Inc., Upper Saddle River, 

New Jersey 07458. 13, 662-710. 

Brown, P. H., Bellaloui, N., Wimmer, M. A., 

Bassil, E. S., Ruiz, J., Hu, H., ... & 

Römheld, V. (2002). Boron in plant 

biology. Plant Biol. 4(2), 205-223. 

Byrnes, B. H., & Bumb, B. L. (1998). 

Population growth, food production 

and nutrient requirements. J. Crop 

Prod. 1(2), 1-27. 

Fageria, V. D. (2001). Nutrient interactions in 

crop plants. J. Plant Nutr. 24(8), 1269-

1290. 

Foth, H. D. (1978). Fundamentals of soil 

science. Soil Sci. 125(4), 272. 

Gerendás, J., Polacco, J. C., Freyermuth, S. K., 

& Sattelmacher, B. (1999). 

Significance of nickel for plant growth 

and metabolism. J. Plant. Nutr. Soil 

Sci. 162(3), 241-256. 

Graham, D. R. (1983) Effects of nutrients 

stress on susceptibility of plants to 

disease with particular reference to the 

trace elements, Adv. Bot. Res. 10, 

221–276. 

Graham, R. D., & Webb, M. J. (1991). 

Micronutrients and disease resistance 

and tolerance in plants. Micro. Agri. 4, 

329-370. 

Graham, R. D., Welch, R. M., & Bouis, H. E. 

(2001). Addressing micronutrient 

malnutrition through enhancing the 

nutritional quality of staple foods: 

principles, perspectives and 

knowledge gaps. Adv. Agron. 70, 77–

142 

Grewal, H. S., Graham, R. D., & Rengel, Z. 

(1996). Genotypic variation in zinc 

efficiency and resistance to crown rot 

disease (Fusarium graminearum Schw. 

Group 1) in wheat. Plant Soil. 186(2), 

219-226. 

Grotz, N., & Guerinot, M. L. (2006). 

Molecular aspects of Cu, Fe and Zn 

homeostasis in plants. BBA-Mol. Cell 

Res. 1763(7), 595-608. 

Hanson, J. D., Liebig, M. A., Merrill, S. D., 

Tanaka, D. L., Krupinsky, J. M., & 

Stott, D. E. (2007). Dynamic cropping 

systems: increasing adaptability amid 

an uncertain future. Agron J. 99(4), 

939-943. 

Hayyat, M. S., Adnan, M., Awais, M., Khan, 

B., ur Rahman, H. A., Ahmed, R., ur 

Rehman, F., Toor M. D., & Bilal, H. 

M. (2020). Effect of heavy metal (Ni) 

on plants and soil: A review. Int. J. 

Appl. Res. 6(7), 313-318.  

http://dx.doi.org/10.18782/2582-2845.8465
http://dx.doi.org/10.18782/2582-2845.8465
https://doi.org/10.36490/agri.v4i1.109


 

Toor et al.                                     Ind. J. Pure App. Biosci. (2021) 9(1), 1-6     ISSN: 2582 – 2845  

Copyright © Jan.-Feb., 2021; IJPAB                                                                                                                   6 
 

Huber, D. M., & Watson, R. D. (1974). 

Nitrogen form and plant disease. 

Annu. Rev. Phytopathol. 12(1), 139-

165. 

Jones, C., & Jacobsen, J. (2005). Plant 

nutrition and soil fertility. Nutrient 

management module. Exte. Publi. 

MSU. 2(11), 4449. 

Jones, D. L., Nguyen, C., & Finlay, R. D. 

(2009). Carbon flow in the 

rhizosphere: carbon trading at the 

soil–root interface. Plant soil. 321(1-

2), 5-33. 

Kalsoom, M., Rehman, F. U., Shafique, T., 

Junaid, S., Khalid, N., Adnan, M., 

Zafar, I., Tariq, M. A., Raza, M. A., 

Zahra, A., & Ali, H. (2020). 

Biological Importance of Microbes in 

Agriculture, Food and Pharmaceutical 

Industry: A review. IJLS. 8(6), 1-4. 

Lewandowski, I., Härdtlein, M., & 

Kaltschmitt, M. (1999). Sustainable 

crop production: definition and 

methodological approach for assessing 

and implementing sustainability. Crop 

Sci. 39(1), 184-193. 

Niu, Y. F., Chai, R. S., Jin, G. L., Wang, H., 

Tang, C. X., & Zhang, Y. S. (2013). 

Responses of root architecture 

development to low phosphorus 

availability: a review. Ann. Bot. 

112(2), 391-408. 

Öborn, I., Edwards, A. C., Witter, E., Oenema, 

O., Ivarsson, K., Withers, P. J. A., ... 

& Stinzing, A. R. (2003). Element 

balances as a tool for sustainable 

nutrient management: a critical 

appraisal of their merits and 

limitations within an agronomic and 

environmental context. Eur. J. Agron. 

20(1-2), 211-225. 

Omar, S. A. (1997). The role of rock-

phosphate-solubilizing fungi and 

vesicular–arbusular-mycorrhiza 

(VAM) in growth of wheat plants 

fertilized with rock phosphate. World 

J. Microb. Biot. 14(2), 211-218. 

Rehman, F. U., Kalsoom, M., Adnan, M., 

Toor, M. D., & Zulfiqar, A. (2020b). 

Plant Growth Promoting 

Rhizobacteria and their Mechanisms 

Involved in Agricultural Crop 

Production: A Review. SunText Rev. 

Biotechnol. 1(2), 1-6. 

Rehman, F. U., Kalsoom, M., Nasir, T. A., 

Adnan, M., Anwar, S., & Zahra, A. 

(2020a). Chemistry of Plant–Microbe 

Interactions in Rhizosphere and 

Rhizoplane. Ind. J. Pure App. Biosci. 

8(5), 11-19. doi: 

http://dx.doi.org/10.18782/2582-

2845.8350. 

Saeed, M. S., Saeed, A., & Adnan, M. (2020). 

Production and Utilization of Single 

Cell Proteins-An Overview. Curr. Res. 

Agri. Farm. 1(4), 9-12. DOI: 

http://dx.doi.org/10.18782/2582-

7146.117. 

Savci, S. (2012). An agricultural pollutant: 

chemical fertilizer. Int. J. Environ. Sci. 

Dev. 3(1), 77-80. 

Sharma, R. C., & Duveiller, E. (2004). Effect 

of Helminthosporium leaf blight on 

performance of timely and late-seeded 

wheat under optimal and stressed 

levels of soil fertility and moisture. 

Field Crops Res. 89(2-3), 205-218. 

Sharma, S., Duveiller, E., Basnet, R., Karki, C. 

B., & Sharma, R. C. (2005). Effect of 

potash fertilization on 

Helminthosporium leaf blight severity 

in wheat, and associated increases in 

grain yield and kernel weight. Field 

Crops Res. 93(2-3), 142-150. 

Toor, M.  D., Adnan, M., Javed, M. S., 

Habibah, U. E., Arshad, A., Mughees 

ud din, M., & Ahmad. R. (2020). 

Foliar application of Zn: Best way to 

mitigate drought stress in plants; A 

review. Int. J. Appl. Res. 6(8), 16-20. 

Wasaya, A., Affan, M., Yasir, T. A., Sheikh, 

G. R., Aziz, A., Baloach, A. W., 

Nawaz, F., & Adnan, M. (2019). 

Growth and economic return of maize 

(Zea mays L.) with foliar application 

of potassium sulphate under rainfed 

conditions. J. Enviro Agri 4(1), 268-

374.

 

http://dx.doi.org/10.18782/2582-7146.117
http://dx.doi.org/10.18782/2582-7146.117

