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Abstract 

To study the effect of zinc and iron application on nutrient content and their uptake by transplanted rice 

crop, a field experiment was carried out during the kharif of 2023 at the Research Farm, School of 

Agriculture, Abhilashi University, Chail Chowk, Mandi (H.P). The experiment was performed in 

randomized block design with eight treatments and replicated thrice. The different treatment 

combination were T1= Control (Spray of water), T2= 100% RDF, T3= 100% RDF + Spray of 0.5% 

ZnSO4, T4= 100% RDF + Spray of 0.3% FeSO4, T5= 100% RDF + Spray of 1% ZnSO4, T6= 100% 

RDF + Spray of 0.5% FeSO4, T7= 100% RDF + Spray of 0.5% ZnSO4 + 0.3% FeSO4 and T8= 100% 

RDF + Spray of 1% ZnSO4 + 0.5% FeSO4. 

The study of data revealed that the application of treatment T8 recorded significantly highest nitrogen, 

phosphorus and potassium content in grains and straw and uptake of these nutrients by grains and straw 

and total uptake by transplanted rice crop, which was statistically at par with treatment T7 and T5. 

Treatment T8 also recorded the highest content of zinc and iron which was statistically on par with 

treatment T5 and T7 for zinc and T6 and T7 for iron content. Treatment T8 also recorded the uptake of 

zinc and iron which was at par with treatment T7 and T5 for zinc and T7 and T6 for iron uptake. 

However, the minimum content of nitrogen, phosphorus, potassium, zinc and iron were observed under 

treatment T1 during the field experiment. 

 
Keywords: Rice, zinc, iron, nutrient content and uptake 

 

Introduction 

Rice is the staple cereal component that sustains two-thirds of the world's population. Rice is 

the primary source of foods for humans because of its abundance, nutritional richness and 

sovereignty (Burlando and Cornara., 2014) [8]. A small portion of rice grains are utilized as 

ingredients in the manufacturing of foods and non-foods, whereas the majority is eroded as 

cooked rice. Being a significant source of carbohydrates, it makes up a large portion of the 

world's calorie intake and offers vital nutrients such as dietary fiber, vitamins and minerals 

(Juliano., 2010) [20]. Over 2 billion people in Asia alone derive 80% of their energy needs 

from rice, which contains 80% carbohydrates, 7-8% protein, 3% fat and 3% fiber (Chaudhari 

et al., 2018) [12]. Rice, with its nutritional and economic importance, has cultural and 

religious significance in various parts of the world. The total world production of rice during 

2023-24 is 515.53 million metric tons with an area of 165.98 million hectares and an average 

productivity of 4.64 metric tons ha-1 (Anonymous, 2024) [5]. 

Zinc is one of the micro nutrients essential for plants, animals and human beings. Zinc plays 

multiple roles in basic bio-chemical processes such as enzyme catalysis or activation, protein 

synthesis, carbohydrate and auxin metabolism, chlorophyll production, pollen formation, 

cytochrome and nucleotide synthesis, maintenance of membrane integrity and energy 

dissipation (Alloway, 2009) [4]. Zinc is an important nutrient for the healthy growth and 

development of plants. Zinc deficiency is common in high pH soils. The widespread 

deficiency of nitrogen and phosphorus is followed by Zn deficiency. Grain yield may be 

enhanced by application of zinc in soil; however concentration of zinc can be improved by 

foliar Spray of Zn fertilizer. Based on various studies, soil and foliar application of zinc 

enhance the yield of crops. Hence, Zn deficiency is considered one of the most important 

nutritional stresses limiting irrigated rice production in Asia at present  
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(Quijano-Guerta et al. 2002) [27]. The decrease in grain Zn 

also reduces its bioavailability in humans and may 

contribute to Zn deficiency in susceptible human 

populations (Cakmak et al. 2008) [10]. Zinc deficiency in rice 

has been widely reported in many rice-growing regions of 

the world. Zn deficiency in crop plant results not only in 

yield reduction but also Zn malnutrition in humans, i.e. 

diarrhea in infants, dwarfism in adolescents, where a high 

proportion of rice is consumed as a staple food (Chasapis et 

al., 2012) [11]. 

Iron (Fe) is also an essential micronutrient which plays a 

significant role in various physiological and biological 

pathways in plants. It serves as a component of many vital 

enzymes and it is thus required for wide range of biological 

functions. Under aerobic condition, deficiency of iron is 

more pronounced due to oxidation of available ferrous form 

to unavailable ferric form in soil (Joshi et al., 2013) [19]. 

Foliar application of fertilizers is a common agricultural 

practice used to deliver the nutrients to the crop plants 

which facilitate the growth and yield. Foliar feeding with 

nutrients can improve the potential yield and physiological 

and morphological traits of crops such as rice. Shaygany et 

al. (2012) [30] used foliar application of nutrients during 

different growth stages of rice plants and reported 

significant increases in the number of panicles per square 

meter, 1000-grain weight, biological yield, and grain yield 

in 2 years field experiments. The best results were found 

when foliar application of nutrients was conducted during 

different stages of transplanting, tillering, and panicle 

formation. Similarly, Sedghi and Sharif (2012) [29] 

demonstrated that supplemental foliar feeding significantly 

increased the grain yield of hybrid rice. In addition, Radhika 

et al. (2013) [28] used foliar application of nutrients in rice 

and reported that application of 1% foliar treatment three 

times a day for 15 days after transplanting resulted in 

increased tillering and panicle initiation, and higher numbers 

of tillers, panicles, reproductive tillers, and more grains per 

panicle. 

There are several potential approaches to increase the 

concentration of Fe and Zn in staple foods which includes 

food nutrient fortification and supplementation programes 

(Michaelsen and Friis, 1998; Hurrell, 2002; Davidsson, 

2003) [25, 16, 13] although fortification or supplementation in 

rice has proven to be effective for certain nutrients (Poletti 

et al., 2004) [26]. 

 

Materials and Methods 

The experiment was carried out at the Research Farm of 

School of Agriculture, Abhilashi University, Chail Chowk, 

Mandi (H.P.) during the Kharif of 2023. The experimental 

farm is situated at 300 32’ N latitude and 740 53’ E 

longitudes, with an elevation of 1391 m above mean sea 

level. The pH of the experimental soil was slightly acidic in 

reaction (5.15) with an electrical conductivity of 0.022 dS 

m-1, medium in organic carbon (0.62%), low in available 

nitrogen (230.81 kg ha-1), medium in available phosphorus 

(23.35 kg ha-1), potassium (267.40 kg ha-1), low in available 

zinc (0.40 mg kg-1) and low in available iron (36.82 mg kg-

1). The spacing for the tested variety hybrid paddy super-120 

was 20 × 10 cm, row to row and plant to plant. The 

experiment was laid out in a randomized block design 

(RBD) with eight treatments and three replications. The 

treatments, viz., T1= Absolute control (Spray of water), T2= 

100% RDF, T3= 100% RDF + Spray of 0.5% ZnSO4, T4= 

100% RDF + Spray of 0.3% FeSO4, T5= 100% RDF + 

Spray of 1% ZnSO4, T6= 100% RDF + Spray of 0.5% 

FeSO4, T7= 100% RDF + Spray of 0.5% ZnSO4 + 

0.3% FeSO4 and T8= 100% RDF + Spray of 1% ZnSO4 + 

0.5% FeSO4. Nutrients were applied as per treatments and 

recommended doses of N, P, K, Zn and Fe were applied 

through Urea, DAP, and MOP, Zinc Sulphate and Ferrous 

Sulphate. Plant samples were collected from each treatment 

after harvest and they were cleaned and shade-dried. Later, 

the shade-dried samples were oven-dried at 60 ± 5 °C for 24 

to 48 hours till their weight were constant and the samples 

than finely powdered using a mixer grinder. The finely grind 

plant samples were used for the analysis of N, P, K, Zn and 

Fe content and their uptake by transplanted rice crop. The 

estimation of nitrogen content in the plant sample was done 

by the modified Kjeldahl digestion and distillation method 

as described by (Jackson, 1973) [17]. The phosphorus content 

in the plant was determined by the venadomolybdate 

phosphoric yellow color method and the phosphorus content 

in the plant sample was estimated using a spectrophotometer 

as described by (Jackson, 1973) [17]. Potassium content in 

plants was estimated by using a flame photometer (Jackson, 

1973) [17] . Zinc and Iron content in samples of rice was 

determined by the di acid method with estimation by the 

AAS (Lindsay and Norvell, 1978) [23]. The N, P, K, Zn and 

Fe (kg ha-1) uptake by grains and straw of transplanted rice 

in each treatment was calculated by multiplying the N, P, K, 

Zn and Fe content (%) with yields of grains and straw (q ha-

1). The total uptake of different nutrients was calculated 

after summing their uptake by grain and straw of 

transplanted rice crop. The collected data were analyzed 

statistically following the one factor analysis of variance 

(ANOVA) technique and the mean differences were 

adjusted with operational statistics (OPSTAT) software. 

 

Results and Discussion 

Nitrogen (N) content (%) and uptake (kg ha-1) 

The nitrogen content in grains and straw and their uptake by 

grains and straw as well as total uptake by transplanted rice 

crop is presented in Table- 1 and depicted in Fig.-1. The 

study of data showed the content of nitrogen in grains and 

straw with their uptake by grains, straw and total uptake by 

transplanted rice crop were affected significantly by the 

foliar application of zinc and iron during the study.  

The application of treatment T8= (100% RDF + Spray of 1% 

ZnSO4 + 0.5% FeSO4) recorded significantly highest 

nitrogen content in grains and straw of transplanted rice 

crop and it was statistically at par with treatment T7= (100% 

RDF + Spray of 0.5% ZnSO4 + 0.3% FeSO4) and T5= 

(100% RDF + Spray of 1% ZnSO4). While, lowest nitrogen 

content in grains and straw of rice crop was recorded under 

treatment T1 (Absolute control) during the experiment. 

The maximum nitrogen uptake by grains and straw as well 

as their total uptake was noted under treatment T8= (100% 

RDF + Spray of 1% ZnSO4 + 0.5% FeSO4) which was 

statistically at par with treatment T7= (100% RDF + Spray 

of 0.5% ZnSO4 + 0.3% FeSO4) and T5= (100% RDF + 

Spray of 1% ZnSO4). However, the minimum nitrogen 

uptake by grains, straw and total uptake by rice crop were 

recorded with treatment T1= Control (Spray of water).  

The higher nitrogen content in grain could be due to zinc 

application since zinc is essential for synthesis of DNA and 

RNA and for the production of carbohydrate, lipids and 

proteins. Further the results clearly indicated that nitrogen 
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content at different stages and at harvest both by straw and 

grain were increased with the application of zinc and iron 

along with RDF. The increase in nitrogen content was also 

observed by Keram et al., 2012 [21] due to Zn and Fe 

application. At harvest the nitrogen content in grain was 

higher as compared to that of straw. Application of various 

inorganic and iron fertilizers remains ineffective for 

increasing grain iron concentration. However, improving 

nitrogen nutritional status of plants promoted accumulation 

of Fe and Zn in grain. It appears that nitrogen nutritional 

status of plants plays a critical role in biofertification of 

cereal grains with Zn and Fe and also reported that soil 

application of Zn is less effective in increasing grain Zn, 

while foliar application of Zn resulted in remarkable 

increase in grain Zn concentration of rice (Cakmak et al., 

2010) [9]. The combined soil or foliar application of zinc and 

iron increased higher nitrogen uptake at all stages of crop 

growth. The higher nutrient uptake may be attributed to 

enhanced nutrient availability with the external application 

of micronutrients. Due to the steady and continuous 

availability of nitrogen in the rhizosphere coupled with 

enhanced dry matter production resulted in higher uptake of 

nitrogen. These results were in conformity with those of 

Majumdar et al. (2007) [24] and Aruna (2009) [7]. 

 

Phosphorus (P) content (%) and uptake (kg ha-1) 

The phosphorus content and their uptake by grains and 

straw of transplanted rice is presented in Table- 2 and 

depicted in Fig.-2. The application of various treatments was 

substantially varied the phosphorus content, uptake by 

grains and straw as well as their total uptake of rice crop. 

The highest phosphorus content in grains and straw was 

observed under treatment T8= (100% RDF + Spray of 1% 

ZnSO4 + 0.5% FeSO4 which was statistically on par with 

treatment T7= (100% RDF + Spray of 0.5% ZnSO4 + 

0.3% FeSO4) and T5= (100% RDF + Spray of 1% ZnSO4). 

Whereas, treatment T1= Control (Spray of water) was 

observed the lowest phosphorus content in grains and straw 

of transplanted rice crop. 

Treatment T8= (100% RDF + Spray of 1% ZnSO4 + 0.5% 

FeSO4) recorded the highest uptake by grains and straw and 

their total uptake of P which was comparable to treatment 

T7= (100% RDF + Spray of 0.5% ZnSO4 + 0.3% FeSO4) and 

T5= (100% RDF + Spray of 1% ZnSO4). However, the 

lowest P uptake by grains and straw as well as their total 

uptake was recorded under treatment T1= Control (Spray of 

water). 

Zinc might enhance the efficacy of phosphorus-absorbing 

mechanisms and encourages root growth, which in turn 

helps in uptake of phosphorus by transplanted rice crop. By 

stimulating enzymes essential for phosphorus absorption 

and metabolism and enhancing root development, iron 

might help rice crop to use phosphorus more efficiently. 

These properties might facilitate their uptake by plant at the 

micro-scale, improving uptake of phosphorus in 

transplanted rice crop. Some similar results were also found 

by Sultana et al. (2015) [31]. However, the zinc and iron 

fertilization did not affect the P content significantly in grain 

and straw of rice plant. The P content decreased from 

tillering to panicle initiation. It might be due to the dilution 

effect of nutrient. Similar findings were reported by 

Ghoneim et al. (2016) [15]. The higher P uptake might be due 

to the solubilization of native phosphorus by the inorganic 

acids under reduced conditions in addition to applied 

fertilizers which ultimately resulted in better root growth 

and increased physiological activity of roots to absorb more 

phosphorus. (Sumagala, 2003; Elayaraja and Singaravel, 

2012) [32, 14]. 

 

Potassium (K) content (%) and Potassium uptake (kg ha-

1) 

Data concerning the potassium content, their uptake by 

grains and straw and their total uptake of the transplanted 

rice crop are described in Table- 3 and illustrated in Fig.-3 

and the significant variation were noticed in the potassium 

content, uptake and their total uptake. 

Among the various treatment applications the treatment T8= 

(100% RDF + Spray of 1% ZnSO4 + 0.5% FeSO4) was 

noted the maximum potassium content in grains and straw 

of rice crop which was significantly at par with treatment 

T7= (100% RDF + Spray of 0.5% ZnSO4 + 0.3% FeSO4) and 

T5= (100% RDF + Spray of 1% ZnSO4). However, the 

minimum values of potassium content in grains and straw 

was noted under treatment T1= Control (Spray of water).  

The uptake by grains and straw as well as total uptake of k 

was found to higher under treatment T8= (100% RDF + 

Spray of 1% ZnSO4 + 0.5% FeSO4), which was statistically 

at par with treatment T7= (100% RDF + Spray of 0.5% 

ZnSO4 + 0.3% FeSO4) and T5= (100% RDF + Spray of 1% 

ZnSO4). However, the minimum K uptake by grain and 

straw and their total uptake by rice crop was found in 

treatment T1= Control (Spray of water). 

Zinc promotes root growth and might enhance potassium 

uptake efficiency in rice crop by improving nutrient 

transport mechanisms. Iron might aid in potassium 

absorption by stimulating root development and activating 

enzymes crucial for nutrient assimilation. Together, zinc and 

iron optimize potassium uptake in transplanted rice crop. 

Zinc and iron might facilitate potassium uptake in rice by 

improving root surface area and enhancing nutrient 

absorption efficiency. The micronutrient properties enhance 

the effectiveness of nutrient uptake mechanisms, leading to 

increased potassium assimilation and utilization by rice 

crops, ultimately promoting overall uptake of potassium in 

transplanted rice crop. These results were in close 

agreement with the findings of (Sultana et al., 2015) [31]. 

Many iron dependent enzymes are involved in carbohydrate 

metabolism in general and leaves in particular, impartment 

of potassium in stomataregulation, phloem assimilation 

from the source into the sink, maintained water balance in 

the soil-plant-atmosphere continuum. Iron sufficiency is 

also associated with the marked increase in potassium efflux 

from roots, shoots into growth medium. Iron also facilitates 

the movement of K in guard cells of stomata (Ali et al., 

2011) [3]. The combined soil or foliar application of zinc and 

iron fertilization increased higher potassium uptake at all 

stages of crop growth. The massive increase in potassium 

uptake due to the interaction of K and Zn by the 

improvement of enzymatic activity and metabolic processes 

of plant, which might have ultimately facilitated the removal 

of potassium and consequently the yield. These results were 

in accordance with those of Khan et al. (2003) [22]. 

 

Zn content (mg kg-1) and Zn uptake (g ha-1)  

The Zn content and their uptake by grains and straws and 

their total uptake of transplanted rice crop are presented in 

Table- 4 and displayed in Fig. - 4. The application of zinc 
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and iron significantly varied the zinc content, uptake and 

their total uptake by rice crop. 

The integration of treatment T8= (100% RDF + Spray of 1% 

ZnSO4 + 0.5% FeSO4) was significantly recorded the 

highest zinc content in grains and straw of transplanted rice 

crop and it was statistically at par with treatment T5= (100% 

RDF + Spray of 1% ZnSO4) and treatment T7= (100% RDF 

+ Spray of 0.5% ZnSO4 + 0.3% FeSO4). The lowest zinc 

content in grains and straw was recorded under treatment 

T1= Control (Spray of water). 

The highest zinc uptake by grains and straw as well as total 

uptake of transplanted rice crop was found under treatment 

T8= (100% RDF + Spray of 1% ZnSO4 + 0.5% FeSO4) and 

it was statistically at par with treatment T7= (100% RDF + 

Spray of 0.5% ZnSO4 + 0.3% FeSO4) and T5= (100% RDF 

+ Spray of 1% ZnSO4). The lowest uptake of zinc by grains 

and straw as well as total uptake noted in treatment T1= 

Control (Spray of water). 

Application of Zn and Fe might enhance root development 

and enzyme activity, facilitating zinc absorption by 

transplanted rice crop. Better zinc and iron transporters, 

more efficient control of the transport systems and improved 

absorption and storage can all lead to increased zinc uptake 

capacity. Similarly, the foliar application of zinc with its 

reduced particle size, might efficiently promote zinc uptake 

by plant roots, collectively contributing to increased zinc 

absorption in the transplanted rice crop. Fertilizers might 

enhance zinc uptake in plants by improving the efficiency of 

nutrient delivery and absorption mechanisms. The properties 

of these fertilizers, such as increased surface area and 

reactivity, facilitate better interaction with plant roots. 

Additionally, formulations can protect Zn from soil 

interactions that may reduce its availability, ensuring a 

higher uptake by transplanted rice crop. The results are in 

submission with (Apoorva et al., 2017) [6]. The results 

indicated that combined application of zinc and iron 

fertilization enhanced zinc concentration at all stages of crop 

growth which was significantly superior to control. Higher 

level of zinc through soil application significantly increased 

zinc content in straw and grain at harvest. The soil 

application of zinc sulphate significantly increased the zinc 

uptake by plants. The superiority of T8 and T5 treatments 

might be due to combined application of zinc and iron 

nutrients as basal and foliar applications along with RDF 

through which nutrients are available throughout the crop 

growth period at required quantities and enhanced the zinc 

uptake. These results are in accordance with Jadhav et al. 

(2014) [18] and Ghoneim (2016) [15]. 

 

Fe content (mg kg-1) and Fe uptake (g ha-1)  

The Fe content and their uptake by grains and straws and 

total uptake of transplanted rice crop are given in Table- 5 

and depicted in Fig. - 5. The Fe content, uptake and their 

total uptake of the transplanted rice crop was affected 

significantly by the different treatments used in the study.  

The integration of treatment T8= (100% RDF + Spray of 1% 

ZnSO4 + 0.5% FeSO4) was significantly recorded the 

highest iron content in grains and straw of transplanted rice 

crop and it was statistically at par with treatment T6= (100% 

RDF + Spray of 0.5% FeSO4) and treatment T7= (100% 

RDF + Spray of 0.5% ZnSO4 + 0.3% FeSO4). The lowest 

iron content in grains and straw was recorded under 

treatment T1= Control (Spray of water). 

However, the maximum iron uptake by grains and straw as 

well as total uptake of transplanted rice crop was found 

under treatment T8= (100% RDF + Spray of 1% ZnSO4 + 

0.5% FeSO4) and it was statistically at par with treatment 

T7= (100% RDF + Spray of 0.5% ZnSO4 + 0.3% FeSO4) and 

T6= (100% RDF + Spray of 0.5% FeSO4). The minimum 

uptake by grains and straw as well as total uptake of iron 

was recorded in treatment T1= Control (Spray of water).  

The superiority of T8 and T7 treatments might be due to 

combined application of zinc and iron nutrients as foliar 

applications along with RDF through which required 

nutrients were available to the crop throughout growth 

period at required quantities and so enhanced the iron 

uptake. These findings are in agreement with the results of 

Application of higher level of iron significantly increased 

iron uptake by both straw and grain. These results are in 

agreement with Gohil et al. (2017) [34]. 
 

Table 1: Effect of foliar application of zinc and iron on nitrogen content (%) and their uptake (kg ha-1) by transplanted rice crop 
 

S. N. Treatment 
Nitrogen content (%) Nitrogen uptake (kg ha-1) 

Grain Straw Grain Straw Total 

T1 Control (Spray of water) 1.21 0.37 25.97 14.49 40.45 

T2 100% RDF 1.25 0.40 50.15 18.50 68.65 

T3 100% RDF + Spray of 0.5% ZnSO4 1.31 0.44 61.43 23.35 84.78 

T4 100% RDF + Spray of 0.3% FeSO4 1.28 0.42 53.43 20.24 73.68 

T5 100% RDF + Spray of 1% ZnSO4 1.33 0.46 65.67 25.42 91.09 

T6 100% RDF + Spray of 0.5% FeSO4 1.30 0.43 57.72 22.06 79.77 

T7 100% RDF + Spray of 0.5% ZnSO4 + 0.3% FeSO4 1.40 0.49 71.25 28.10 99.35 

T8 100% RDF + Spray of 1% ZnSO4 + 0.5% FeSO4 1.44 0.49 75.79 28.61 104.39 

 SEm± 0.04 0.01 3.63 1.61 4.80 

 CD(P=0.05) 0.12 0.04 11.12 4.92 14.70 
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Fig 1: Effect of foliar application of zinc and iron on nitrogen content (%) and their uptake (kg ha-1) by transplanted rice crop 

 

Table 2: Effect of foliar application of zinc and iron on phosphorus content (%) and their uptake (kg ha-1) by transplanted rice crop 
 

S.N. Treatment 
Phosphorus content (%) Phosphorus uptake (kg ha-1) 

Grain Straw Grain Straw Total 

T1 Control (Spray of water) 0.18 0.101 3.85 3.95 7.81 

T2 100% RDF 0.19 0.106 7.62 4.86 12.49 

T3 100% RDF + Spray of 0.5% ZnSO4 0.24 0.108 11.07 5.67 16.74 

T4 100% RDF + Spray of 0.3% FeSO4 0.21 0.107 8.74 5.20 13.94 

T5 100% RDF + Spray of 1% ZnSO4 0.27 0.110 13.13 6.05 19.19 

T6 100% RDF + Spray of 0.5% FeSO4 0.22 0.107 9.94 5.46 15.41 

T7 100% RDF + Spray of 0.5% ZnSO4 + 0.3% FeSO4 0.27 0.116 13.74 6.65 20.39 

T8 100% RDF + Spray of 1% ZnSO4 + 0.5% FeSO4 0.28 0.119 14.47 6.93 21.67 

 SEm± 0.01 0.00 0.57 0.34 1.06 

 CD(P=0.05) 0.02 0.01 1.75 1.05 3.26 

 

 
 

Fig 2: Effect of foliar application of zinc and iron on phosphorus content (%) and their uptake (kg ha-1) by transplanted rice crop 

 

https://www.biochemjournal.com/


 

~ 468 ~ 

International Journal of Advanced Biochemistry Research  https://www.biochemjournal.com 

   
 Table 3: Effect of foliar application of zinc and iron on potassium content (%) and their uptake (kg ha-1) by transplanted rice crop 

 

S.N. Treatment 
Potassium content (%) Potassium uptake (kg ha-1) 

Grain Straw Grain Straw Total 

T1 Control (Spray of water) 0.25 1.21 5.35 47.25 52.6 

T2 100% RDF 0.26 1.24 10.43 56.88 67.31 

T3 100% RDF + Spray of 0.5% ZnSO4 0.31 1.26 14.50 67.24 81.74 

T4 100% RDF + Spray of 0.3% FeSO4 0.28 1.25 11.52 60.73 72.24 

T5 100% RDF + Spray of 1% ZnSO4 0.33 1.34 16.25 73.51 89.76 

T6 100% RDF + Spray of 0.5% FeSO4 0.29 1.26 12.91 64.31 77.22 

T7 100% RDF + Spray of 0.5% ZnSO4 + 0.3% FeSO4 0.34 1.37 17.30 77.79 95.09 

T8 100% RDF + Spray of 1% ZnSO4 + 0.5% FeSO4 0.35 1.38 18.42 80.75 99.17 

 SEm± 0.01 0.04 0.82 3.52 4.29 

 CD(P=0.05) 0.03 0.11 2.51 10.77 13.15 

 

 
 

Fig 3: Effect of foliar application of zinc and iron on potassium content (%) and their uptake (kg ha-1) by transplanted rice crop 

 

Table 4: Effect of foliar application of zinc and iron on zinc content (%) and their uptake (kg ha-1) by transplanted rice crop 
 

S.N. Treatment 
Zinc content (%) Zinc uptake (kg ha-1) 

Grain Straw Grain Straw Total 

T1 Control (Spray of water) 10.27 14.88 219.71 582.70 802.41 

T2 100% RDF 11.65 16.37 467.53 750.89 1218.42 

T3 100% RDF + Spray of 0.5% ZnSO4 14.34 19.02 670.73 1001.78 1672.51 

T4 100% RDF + Spray of 0.3% FeSO4 12.79 17.18 532.49 834.61 1367.09 

T5 100% RDF + Spray of 1% ZnSO4 16.02 21.12 789.04 1158.64 1947.68 

T6 100% RDF + Spray of 0.5% FeSO4 13.99 18.21 622.70 927.07 1549.77 

T7 100% RDF + Spray of 0.5% ZnSO4 + 0.3% FeSO4 15.67 20.64 797.45 1183.50 1980.94 

T8 100% RDF + Spray of 1% ZnSO4 + 0.5% FeSO4 16.83 21.74 885.76 1269.40 2155.16 

 SEm± 0.50 0.70 39.60 64.48 106.89 

 CD(P=0.05) 1.54 2.15 121.27 197.47 327.35 
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Fig 4: Effect of foliar application of zinc and iron on zinc content (%) and their uptake (kg ha-1) by transplanted rice crop 

 

Table 5: Effect of foliar application of zinc and iron on iron content (%) and their uptake (kg ha-1) by transplanted rice crop 
 

S.N. Treatment 
Iron content (%) Iron uptake (kg ha-1) 

Grain Straw Grain Straw Total 

T1 Control (Spray of water) 8.25 19.95 176.55 781.24 957.80 

T2 100% RDF 9.83 22.53 394.38 1033.45 1427.83 

T3 100% RDF + Spray of 0.5% ZnSO4 10.91 23.66 510.14 1246.17 1756.31 

T4 100% RDF + Spray of 0.3% FeSO4 12.34 25.98 513.76 1262.11 1775.87 

T5 100% RDF + Spray of 1% ZnSO4 11.77 25.11 579.88 1377.54 1957.41 

T6 100% RDF + Spray of 0.5% FeSO4 13.95 28.26 620.91 1438.72 2059.63 

T7 100% RDF + Spray of 0.5% ZnSO4 + 0.3% FeSO4 13.20 27.86 671.75 1597.49 2269.24 

T8 100% RDF + Spray of 1% ZnSO4 + 0.5% FeSO4 14.39 30.05 757.35 1754.62 2511.97 

 SEm± 0.43 0.85 35.67 109.45 151.11 

 CD(P=0.05) 1.31 2.61 109.23 335.20 462.77 

 

 
 

Fig 5: Effect of foliar application of zinc and iron on iron content (%) and their uptake (kg ha-1) by transplanted rice crop 

 

Conclusion 

The content of nitrogen, phosphorus, potassium, zinc and 

iron in the grains and straw of the transplanted rice crop was 

varied significantly with the foliar application of zinc and 

iron at different concentrations during the field experiment. 

The maximum content of nitrogen, phosphorus, potassium, 

zinc and iron in the grains and straw along with their 

maximum uptake by grains, straw and total uptake by rice 

crop was found under treatment T8= (100% RDF + Spray of 

1% ZnSO4 + 0.5% FeSO4). The treatment T8 was at par with 
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treatment T7 and T5 for nitrogen, phosphorus and potassium 

content in grains and straw, while, for zinc content treatment 

T8 was at par with treatment T5 and T7 and for iron content 

treatment T8 was on par with treatment T6 and T7. Treatment 

T8 was statistically at par with treatment T7 and T5 for 

nitrogen, phosphorus and potassium uptake by grains and 

straw, while, for zinc uptake treatment T8 was at par with 

treatment T7 and T5 and for iron uptake, treatment T8 was 

statistically on par with treatment T7 and T6. In conclusions, 

both foliar application of zinc and iron highlight its 

promising role in promoting enhanced nutrient utilization by 

the transplanted rice crop. These findings provide valuable 

insights for future research and agricultural strategies, 

emphasizing the importance of considering micronutrient 

interventions for nutrient content and their uptake by 

transplanted rice crop. 
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