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Introduction 
 

Chickpea (Cicer arietinum L.) belongs to the 

genus Cicer species arietinum and family 

fabaceae. It is an important cool season pulse 

crop and is also called as Bengal gram. In 

terms of pulse production, India contributes 

about 25% to the global pulses production 

(Pooniya and Pithia, 2015). In India Chickpea 

is premier pulse crop grown on an area of 106 

lakhs/ha during 2017-18. India harvested a 

record production of more than 112 lakh tons 

with productivity of 1063 kg/ha. The main 

chickpea producing states are Madhya 

Pradesh, Rajasthan, Maharashtra, Andhra 

Pradesh and Uttar Pradesh has cultivated an 

area of 5.01 Lakh/ ha and contributed 5.79 

l/ha production (MoA 2017-2018). 

 

Iron is the most important micronutrient for 

chickpea crop. It plays a crucial role in redox 

system in cell and various enzymes. 

Dicotyledons and graminaceous plants have 

different strategies to acquire iron 

(Marschner, 2012). Iron (Fe) is present at high 

quantities in soils but its availability to plants 

is usually low and therefore Fe deficiency is 

common problem (Nozoye et al., 2011). It 

helps in formation of chlorophyll and its an 

important constituent of enzyme nitrogenase, 

which is essential for nitrogen fixation. It has 

an essential role in nucleic acid metabolism. It 
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The field experiment was conducted during rabi season comprised of ten 

treatments viz. with Iron at 3.0,4.5and 6.0 kg/ha, Zinc 2.0,3.0 and 4.0 kg/ha 

and control (20:40:20) NPK kg/ha. And the experiment was laid out in 

Randomized Block Design. Application of Iron and Zinc significantly 

influenced the growth parameters, yield attributing characters and yield over 

control. Application of 6 kg FeSO4 + 4 kg ZnSO4 recorded highest Plant height 

(43.33 cm), Number of nodules (29.75), Number of branches (11.25) per plant 

and Dry weight (18.41 g), whereas, application of 6 kg FeSO4 + 3 kg ZnSO4. 

recorded maximum seed yield (2457.15 kg/ha) and Benefit cost ratio (2.17). 
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activates number of enzymes, including 

aminolevolinic acid synthetase and 

coproporphyrinagen oxidase and a structural 

component of hemes, hematin, and leg 

hemoglobin. 

 

Zinc plays an important role in formation of 

chlorophyll and growth hormones. It also 

essential plant nutrient for plant growth and 

development. Zn also plays an important role 

in protein synthesis and nucleic acid and helps 

in utilization of N and P by plants. It also 

associated with water uptake and retention in 

the plants. Zn nutrient is receiving substantial 

attention as application of zinc in many 

legumes has also been found to increase 

nodulation, N fixation and yield. About 49% 

of Indian soils are deficient in zinc and 

response to zinc application has been reported 

for a number of crops including chickpea 

(Katyal et al., 2004 and Tripathi et al., 1997). 

Chickpea is generally considered sensitive to 

Zn deficiencyal though there are differences in 

sensitivity to zinc deficiency between 

varieties. Zn deficiency decreases crop yield 

and delays crop maturity. Also reduces water 

use and water use efficiency (Khan et al., 

2003) and also reduces nodulation and N- 

fixation (Ahlawat et al., 2007). Zinc 

deficiency may be observed in calcareous 

soils. This element can be toxic under high 

concentrations (Nan et al., 2002). Zn being an 

essential micronutrient taken active part in 

metabolic activities of plants and is directly or 

indirectly required by several enzymatic 

systems auxin, protein synthesis, seed 

production, and rate of maturity. 

 

Materials and Methods 

 

The experiment was carried out during Rabi 

season of 2019 at Crop Research Farm, 

Department of Agronomy, Naini Agricultural 

Institute, SHUATS, Prayagraj (U.P).The soil 

of the experimental plot was sandy loam in 

texture, nearly neutral in soil reaction (pH 

7.2), low in organic carbon (0.58%), medium 

in available N (238 Kg/ha), high in available 

P (32.10 Kg/ha) and low in available K (189 

Kg/ha). The treatment consisting of 3 levels 

of Iron viz. (3.0, 4.5, 6.0) kg/ha and 3 levels 

of Zinc viz. (2.0, 3.0, 4.0) kg/ha. There are 10 

treatments each replicated thrice. The 

experiment was laid out in Randomized Block 

Design. It was sown on 26
th

November 2019 

with spacing 30cm x 10 cm. and followed by 

Line sowing and Recommended doses of 

Nitrogen, Phosphorous and Potassium was 

applied. 

 

Results and Discussion 

 

Growth parameters 

 

Plant height 

 

Chickpea crop with application of 6 Kg 

FeSO4 /ha along with4 Kg ZnSO4 /ha resulted 

highest plant height (43.33 cm) at 80 DAS. 

The increase in the availability of iron to plant 

might have stimulated the metabolic and 

enzymatic activities thereby increasing the 

growth of the plant reported by (Trivedi et al., 

2011).Zinc application influence on synthesis 

of auxin which enhance the plant growth and 

development of crop (Kasthurikrishna and 

Ahlawat, 2000). 

 

Number of nodules/Plant 

 

Chickpea crop with application of 6 Kg 

FeSO4 /ha along with 4 Kg ZnSO4 /ha resulted 

highest number of nodules per plant 

(29.75).Iron is important in nodule nitrogen 

fixation and is a component of key proteins 

such as nitrogenase, leg haemoglobin and 

ferredoxin. Deficiencies of mineral nutrients 

may limit symbiotic nitrogen fixation in 

legumes through specific effects on survival 

and growth of rhizobia in the external media, 

on nodule initiation, development and nodule 

function (Loneragan, 1972 and Robson, 



Int.J.Curr.Microbiol.App.Sci (2020) 9(11): 2882-2886 

 

2884 

 

1983). (Reisenauer, 1970) reported that 

inhibition or reduction in nodulation and 

nitrogen fixation due to Zn deficiency and 

toxicity by interference in the host and 

Rhizobium nutrition. (Rai et al., 1982) found 

that decrease in the nodule number and mass 

in chickpea due to iron deficiency (Table 1). 

 

Table.1 Effect of iron and zinc on growth and yield attributes of chickpea 

 

TREATMENTS Plant height 

(cm) 

(80 DAS) 

Number of 

Nodules/Plant 

(80 DAS) 

Dry weight 

(g) 

(80 DAS) 

Seed yield 

(kg/ha) 

B:C 

Ratio 

(20-40-20) NPK kg/ha 39.99 13.25 14.23 2005.63 1.63 

3.0 Kg FeSO4 + 2 Kg ZnSO4 40.55 14.75 16.43 2213.42 1.88 

3.0 Kg FeSO4 + 3 Kg ZnSO4 41.94 15.75 17.42 2252.52 1.92 

3.0 Kg FeSO4 + 4 Kg ZnSO4 41.54 18.25 17.48 2367.25 2.06 

4.5 Kg FeSO4 + 2 Kg ZnSO4 41.67 25.75 17.63 2231.85 1.89 

4.5 Kg FeSO4 + 3 Kg ZnSO4 40.2 17.5 17.66 2285.38 1.96 

4.5 Kg FeSO4 + 4 Kg ZnSO4 40.27 15.25 17.57 2251.85 1.91 

6.0 Kg FeSO4 + 2 Kg ZnSO4 42.33 17.0 16.17 2134.21 1.76 

6.0 Kg FeSO4 + 3 Kg ZnSO4 42.88 29.5 18.24 2457.15 2.17 

6.0 Kg FeSO4 + 4 Kg ZnSO4 43.33 29.75 18.41 2411.97 2.11 

Sem+ 0.65 1.19 0.19 71.47 - 

CD at (P = 0.05) 1.92 3.55 0.57 212.31 - 

 

Dry weight (g) 

 

Chickpea crop with application of 6 Kg 

FeSO4 /ha along with 4 Kg ZnSO4 /ha resulted 

highest dry weight (18.41 gm) at 80 DAS, 

The above results might be due to application 

of ZnSO4 which influenced the plant vigor 

through absorption of nutrients at critical 

stages that enhance the physiological activity 

of crop and increase the assimilation of 

photosynthates ultimately increasing the dry 

matter accumulation. Similar results were also 

reported by Amanullah (2010).  

 

Yield attributes 

 

Chickpea crop with application of 6 Kg 

FeSO4 /ha along with 3 Kg ZnSO4 /ha 

recorded maximum seed yield (2457.15 

Kg/ha) and benefit cost ratio was (2.17).Zn 

application enhances protein and 

carbohydrates synthesis and their 

transportation to the site of seed formation. 

The application of iron sulphate plays an 

important role in synthesis of chlorophyll and 

plant growth regulator and also improves 

photosynthesis and assimilates transportation 

to sink and finally increases seed yield. 

Similar results were observed by (Mali et al., 

2003) and (Jin et al., 2008).  

 

Successive increase in zinc rates increased 

benefit cost ratio. This result is in conformity 

with the work of (Shivay et al., 2014)  

 

In conclusion, it is inferred from the present 

investigation that application of 6.0 kg iron 

and 3 Kg/ha zinc can be recommended along 

with the full doses of nitrogen, phosphorus 

and potassium for receiving higher growth 

and yield in Chickpea. 

 

Acknowledgements 

 

I express my gratitude to my advisor Prof. 

(Dr.) Joy Dawson for constant support, 

guidance and for his valuable suggestions for 

improving the quality of this work. I am 



Int.J.Curr.Microbiol.App.Sci (2020) 9(11): 2882-2886 

 

2885 

 

indebted to Prof. (Dr.) Thomas Abraham who 

has been a constant source of inspiration and 

all the faculty members of Department of 

Agronomy, SHUATS, Prayagraj, Uttar 

Pradesh (U.P), India for providing necessary 

facilities, for their cooperation, 

encouragement and support. 

 

References 

 

Ahlawat, I.P.S. and Gangaiah, B. 2010. Effect 

of land configuration and irrigation on 

sole and linseed (Linumus itatissimum) 

intercropped chickpea (Cicer arientinum 

L.). Indian. J. Agric. Sci., 80(3): 250-

253. 

Ali, M. and Kumar, S. 2001. An overview of 

chickpea research in India. Indian 

Journal of Pulses Research, 14: 81-89. 

Amanullah, A. M., Nawab, K., Shah, Z., 

Hassan, M., Khan, A.Z, Khalil, S. K., 

Hussain, Z., and Rahman. H. 2010. 

Impact of planting density and p 

fertilizer source on growth analysis of 

maize. Pakistan journal of 

biotechnology, 42(4): 2349-2357. 

Jin, Z., Wang, M., Wung., L.J., and Shi, C. 

2008. Impacts of combination of foliar 

iron and boron application on iron 

biofortification and nutritional quality of 

chickpea. Journal of plant nutrition, 

31:1599-1611. 

Kasthurikrishna S, Ahlawat IPS. Effect of 

moisture stress and phosphorus, sulphur 

and zinc fertilizer on growth and 

development of pea (Pisum sativum). 

Indian Journal of Agronomy. 2000; 

45:353-356. 

Katyal, J.C., Rattan, R.K and Dutta, S.P. 

2004. Management of Zn and B for 

sustainable crop production. Fertiliser 

News, 49(12): 83-89. 

Khan, M. A., Ali. A. and Tanveer A (2003) 

Effect of seed inoculation and different 

levels of phosphorus on the yield and 

yield components of chickpea. Pak J 

Life Soc Sci 1: 10608.  

Lonergan., J. F. 1972. The soil chemical 

environment in relation to symbiotic 

nitrogen fixation. In: Use of Isotopes for 

Study of Fertiliser Utilisation by 

Legume Crops.  

Mali, G.S, Sharma N.N, Acharya H.K, Gupta 

S.K, Gupta P.K. 2003. Response of 

pigeon pea to S and Zn fertilization on 

vertisols in south eastern plain of 

Rajasthan. Advances in arid legumes 

research, pp 267-271.application. Indian 

Journal of Agronomy 25:164-165. 

Marschner, P. (2012). Mineral Nutrition of 

Higher Plants, Academic Press, UK, pp. 

191-243. 

Nan, Z., Li, J., Zhang, J., Cheng. G. 2002. 

Cadmium zinc interactions and their 

transfer in soil crop system under actual 

field conditions. Science Total 

Environment, 285: 187-195. 

Nozoye, T., Nagasaka, S., kobayashi, T. 2011. 

Phytosiderophore efflux transporters are 

crucial for iron acquisition in 

gramanacious plants. Journal of 

Biological Chemistry., 286: 5446-5454. 

Poonia, T.C. and Pithia, M.S. 2015. Pre and 

post emergence herbicides for weed 

management in chickpea. Indian 

Journal of Weed Science, 45(3): 223-

225. 

Rai, R., Singh., S. N., and Prasad., V. (1982). 

Effect of press Mud amend pyrite on 

symbiotic N2 fixation, active iron 

contents of nodules, grain yield and 

quality of chickpea (Cicer arietinum L.) 

genotypes in calcareous soil. Journal of 

Plant Nutrition5:905- 913. 

Robson., A. D. (1983). Mineral nutrition. In; 

Nitrogen Fixation, vol. 3 (Ed. by W. J. 

Broughton), pp. 36-55. Oxford. 

Shivay, Y S., Prasad, R., and Rahal, A., 

(2014) Genotypic variation for 

productivity, zinc utilization efficiencies 

and kernel quality in rice’s under low 

available zinc conditions. Journal of 



Int.J.Curr.Microbiol.App.Sci (2020) 9(11): 2882-2886 

 

2886 

 

Plant nutrition. 33:1835-1848. 

Tripathi, H.C., R.S. Singh and V.K. Mishra, 

1997. Effect of S and Zn nutrition on 

yield and quality of chickpea. J. Indian 

Soc. Sci., 45(1): 123-126. 

Trivedi, A. K., Hemantaranjan, A. and 

Pandey, S. K. 2011. Iron application 

may improve growth and yield of 

soybean. Indian Journal of plant 

Physiology, 16(3/4): 309-313. 

 

How to cite this article:  

 

Sunnam Hemanth Kumar, Joy Dawson, Pole Shiva Kiran and Varsha Vyas, V. 2020. Effect of 

Iron and Zinc Levels on Growth and Yield of Chickpea (Cicer arietinum L.). 

Int.J.Curr.Microbiol.App.Sci. 9(11): 2882-2886. doi: https://doi.org/10.20546/ijcmas.2020.911.348  
 

 

https://doi.org/10.20546/ijcmas.2020.911.348

