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Abstract: Micronutrients play very specific role like other essential nutrient elements in the plants. Deficiency of these 
nutrient elements can’t be rectified by the application of other nutrient elements. There is a mining of micronutrients in 
upper fertile soil from agriculture fields. It is due to adoption of high yielding verities, use of micronutrient free high analysis 

fertilizers, less use of manures,  unbalanced fertilizer use etc. Deficiency of micronutrients such as zinc (Zn), manganese 
(Mn) and iron (Fe) is a worldwide nutritional constraint in crop production. Many approaches have been elected to boost the 
Zn and Fe content in crops and ameliorate their malnutrition, including breeding, genetic engineering, and agronomic 
approaches. In the present review of studies it is concluded that micronutrient application through foliar treatment 
performers better than other application methods. Application of combined soil + foliar application of micronutrient 
fertilizer significantly increased the grain micronutrient content as compared to other treatments.  

 
Keywords: Crop, Grain, Fertilizers, Malnutrition, Micronutrient 

 

REFERENCES 

 

Abbas, G., Khan, Q. M., Khan, J. M., 

Muhammad, T. and Hussain, F. (2011). Nutrient 

uptake, growth and yield of wheat as affected by 

manganese application. Pakistan Journal of Botany. 

43(1): 607-616. 

Aciksoz, S.B., Yazici, A., Ozturk, L. and Cakmak, 

I. (2011). Biofortification of wheat with iron through 

soil and foliar application of nitrogen and iron 

fertilizers. Plant Soil. 349: 215-25. 

Afzal, U., Zamir, M.S.I., Din, S.M.U., Bilal, A., 
Salahuddin, M. and Khan, S.I. (2017). Impact of 

different zinc application methods on yield and yield 

components of various wheat (Triticum aestivum L.) 

cultivars. American Journal of Plant Sciences. 8(13): 

3502. 

Ashok, Singh J., Kumar, P., Chauhan, N. and 

Singh G.R. (2009). Effect of the level of potassium 

and manganese on the uptake of N, P, K and yield of 

wheat. Journal of Agricultural Physics. 9: 28-32. 

Bharti, K., Pandey, N., Shankhdhar, D., 

Srivastava, P.C. and Shankhdhar, S.C. (2013). 
Improving nutritional quality of wheat through soil 

and foliar zinc application. Plant Soil Environment. 

8: 348-352. 

Cakmak, I. (2008). Enrichment of cereal grains with 

zinc: agronomic or genetic biofortification ?. Plant 

Soil. 302: 1–17. 

Cakmak, I., Pfeiffer, W.H. and McClafferty, B. 
(2010). Biofortification of durum wheat with zinc 

and iron. Cereal Chemistry. 87(1):10–20. 

Chattha, M.U., Hassan, M.U., Khan, I., Chattha, 

M.B., Mahmood, A., Nawaz, M., Subhani, M.N., 

Kharal, M. and Khan, S. (2017). Biofortification of 

wheat cultivars to combat zinc deficiency. Frontiers 

in plant science. 8: 281-289. 

Dhaliwal, S. S. and Manchanda, J. S. (2008). 

Effect of green manure, submergence and Soil 

applied manganese on yield and uptake of 

manganese under rice-wheat system. An Asian 

Journal of Soil Science. 3(1): 166-172. 

Dhaliwal, S.S., Sadana, U.S., Khurana, M.P.S., 

Dhadli, H.S. and Manchanda, J.S. (2010). 

Enrichment of rice grains with zinc and iron through 

ferti- fortification. Indian Journal of Fertilizers. 6(7): 

28-35. 

Dhaliwal, S.S., Sadana, U.S., Manchanda, J.S. and 

Dhadli, H.S. (2009). Biofortification of wheat grains 

with zinc and iron in Typic Ustochrept soils of 

Punjab. Indian Journal of Fertilizers. 5(11): 13-16. 

Dimkpa, C., Singh, U., Adisa, I., Bindraban, P., 

Elmer, W., Gardea-Torresdey, J. and White, J. 
(2018). Effects of manganese nanoparticle exposure 

on nutrient acquisition in wheat (Triticum aestivum 

L.). Agronomy. 8(9): 158. 

El-Ghamry, A.M., Abd El-Hamid, A.M. and 

Mosa, A.A. (2009). Effect of farmyard manure and 
foliar application of micronutrients on yield 

characteristics of wheat grown on salt affected soil. 

American-Eurasian Journal of Agriculture & 

Environmental Science. 5(4): 460-465. 

Habib, M. (2009). Effect of foliar application of Zn 

and Fe on wheat yield and quality. African Journal of 

Biotechnology. 8(24): 6795-6798. 

Jarecki, W., Buczek, J. and Bobrecka-Jamro, D. 
(2017). Response of spring wheat to different soil 

and foliar fertilization. Journal of Central European 

Agriculture. 18(2): 460-476. 

Kumar, R. and Sangwan, P. (2019). Distribution of 
iron fractions and their relationship with soil 

REVIEW ARTICLE 

mailto:rakeshsheoran@hau.ac.in


162 DHEERAJ PANGHAAL, CHETAN KUMAR JANGIR AND RAKESH KUMAR 

properties in different soil series of Haryana.  

Journal of Plant Development Sciences. 11(10): 601-

606.  

Kumar, R. and Sangwan, P. (2019). Soil organic 

carbon dynamics in relation to different land uses.  

Journal of Plant Development Sciences. 11(10): 551-
558.  

Kumar, R., Mehrotra, N. K., Nautiyal, B. D., 

Kumar, P. and Singh, P. K. (2009). Effect of 

copper on growth, yield and concentration of Fe, Mn, 

Zn and Cu in wheat plants (Triticum aestivum L.). 

Journal of Environmental Biology. 30(4): 485- 488. 

Li. B.Y., Zhou D.M.,  Cang L., Zhang, H.L., Fan, 

X.H. and Qin, S.W. (2007). Soil micronutrient 

availability to crops as affected by long-term 

inorganic and organic fertilizer applications. Soil & 

tillage research. 96: 166–173. 

Mathpal, B., Srivastava, P. C., Shankhdhar, D. 
and Shankhdhar, S.C. (2015). Zinc enrichment in 

wheat genotypes under various methods of zinc 

application. Plant, Soil and Environment. 61(4): 171-

175. 

Nadim, M. A., Awan, I. U., Baloch, M. S., Khan, 

E. A., Naveed, K. and Khan, M. A. (2012). 

Response of wheat (Triticum aestivum L.) to 

different micronutrients and their application 

methods. Journal of Animal and Plant Sciences. 

22(1): 113-119. 

Narwal R. P., Malik, R. S. and. Dahiya, R. R. 
(2010). Addressing variations in status of a few 

nutritionally important micronutrients in wheat crop. 

19th World Congress of Soil Science, Soil Solutions 

for a Changing World : 1–6. 

Pahlavan, M.R. and Pessarakli, M. (2009). 

Response of wheat plant to manganese applications 

and uptake and concentration of manganese in wheat 

grains. Communications in Soil Science and Plant 

Analysis. 40: 1322-1332. 

Rawashdeh, H. and Sala, F. (2015). Effect of some 

micronutrients on growth and yield of wheat and its 

leaves and grain content of iron and boron. Bulletin 
of the University of Agricultural Sciences & 

Veterinary Medicine Cluj-Napoca. Agriculture, 

72(2). 

Sadana, U.S., Sharma, P., Ortiz, N. C., Samal, D. 

and Claassen, N. (2005). Manganese uptake and Mn 

efficiency of wheat cultivars are related to Mn-

uptake kinetics and root growth. Journal Plant 

Nutrition and Soil Science. 168: 581-589. 

Seilsepour, M. (2006). Study of zinc effects on 

quantitative and qualitative traits of winter wheat in 

saline soil condition. Desert Journal. 11(2): 17-23. 

Shahrokhi, N., Khourgami A., Nasrollahi, H. and 

Shirani, A.H. (2012). The effect of iron sulfate 

spraying on yield and some qualitative characteristics 

in three wheat cultivars. Annals of Biological 

Research. 3(11): 5205-5210. 

Sher, A., Naveed, K., Ahmad, G., Khan, S.M. and 

Masaud, S. (2018). Phenology and biomass 

production of wheat in response to micronutrients 

and nitrogen application. Sarhad Journal of 

Agriculture. 34(4): 712-723. 

Shivay, Y. S. and Prasad, R. (2014). Effect of 

source and methods of zinc application on corn 

productivity, nitrogen and zinc concentrations and 

uptake by high quality protein corn (Zea mays). 
Egyptian journal of Biology. 16: 72-78. 

Shivay, Y.S., Prasad, R., Kaur, R. and Pal, M. 
(2015). Relative efficiency of zinc sulphate and 

chelated zinc on zinc biofortification of rice grains 

and zinc use-efficiency in basmati rice. Proc. Natl. 

Acad. Sci., India, Sect. B. Biol. Sci., DOI 

10.1007/s40011-015-0544-7.  

Singh, P., Dhaliwal, S.S. and Sadana, U.S. (2013). 

Iron enrichment of paddy grains through ferti-

fortification. Journal of Research. 50: 32-38. 

Stepien, A. and Wojtkowiak, K. (2016). Effect of 

foliar application of Cu, Zn, and Mn on yield and 
quality indicators of winter wheat grain. Chilean 

Journal of Agricultural Research. 76 (2): 220-227. 

Varshney, P., Singh, S.K. and Srivastava, P.C. 
(2008). Frequency and rates of zinc application under 

hybrid rice-wheat sequence in a Mollisol of 

Uttarakhand. Journal of the Indian Society of Soil 

Science. 56(1): 92-98. 

Wei, Y., Shohag, M. J. I. and Yang, X. (2012). 

Biofortification and bioavailability of rice grain zinc 

as affected by different forms of foliar zinc 

fertilization. PLoS ONE, 7: e45428. 
doi:10.1371/journal.pone.0045428. 

Wissua, M., Ismail, A.M. and Graham, R.D. 
(2008). Rice grain zinc concentrations as affected by 

genotype, native soil-zinc availability and zinc 

fertilization. Plant and Soil. 306: 37-48. 

Yadav, G.S., Kumar, D.,  Shivay, Y.S. and Singh, 

H.D. (2013). Zinc enriched urea improves grain yield 

and quality of aromatic rice. Better Crops. 94(2): 6-7. 

Yilmaz, A., Ekiz, H., Torun, B., Gultekin, I., 

Karanlik, S., Bagci, S. A. and Cakmak, I. (1997). 

Effect of different zinc application methods on grain 

yield and zinc concentration in wheat grown on zinc-
deficient calcareous soils. Journal of Plant Nutrition. 

20: 461-471. 

Zahan, M.H., Sadana, U.S., Steingrobe, B. and 

Claassen, N. (2009). Manganese efficiency and 

manganese –uptake kinetics of raya, wheat and oat 

grown in nutrient solution and soil. Journal of Plant 

Nutrition and Soil Science. 172(3): 425-434. 

Zeidan, M. S., Mohamed, M. F. and Hamouda, H. 

A. (2010). Effect of foliar fertilization of Fe, Mn and 

Zn on wheat yield and quality in low sandy soils 

fertility. World Journal of Agricultural Science. 6(6): 
696-699. 

Zhang, Y., Shi, R., Rezaul, K.M., Zhang, F. and 

Zou, C. (2010). Iron and zinc concentrations in grain 

and flour of winter wheat as affected by foliar 

application. Journal of agricultural and food 

chemistry. 58(23): 12268-12274. 

Zhao, A.Q., Bao, Q.L., Tian, X.H., Lu, X.C. and 

William, J.G. (2011). Combined effect of iron and 



JOURNAL OF PLANT DEVELOPMENT SCIENCES VOL. 13(4) 163  

zinc on micronutrient levels in wheat (Triticum 

aestivum L.). Journal of environmental biology. 

32(2): 235-239. 

 


