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Abstract  

       An experiment was conducted during the Zaid season of the year 2023 in the crop research farm, department of Soil 

Science and Agricultural Chemistry at SHUATS, Prayagraj, trial was conducted on effect of NPK, zinc and iron on 

soil health and yield parameters of green gram. An experiment was conducted in randomised block design (RBD) with 

9 treatments replicated thrice. NPK fertilizer, was applied along with Zinc and Iron as soil application during the time 

of sowing. Recommended dose of NPK is 25:50:25, and of Zinc and Iron is 15 kg ha-1 and 20 kgha-1 respectively. The 

plant height, No. of pods plant-1, No. of seeds pod-1, grain yield, water holding capacity, % pore space, % organic 

carbon, soil EC, available nitrogen, available potassium, and available iron were found to be significant and was 

recorded maximum in T9 - [[NPK @100% + Zn @100% + Fe @100%]. Bulk density, particle density and soil pH 

were recorded maximum in T1- [NPK @ 0 % + Zn @ 0 %+ Fe @ 0%]. Available phosphorous was recorded maximum 

in T7- [NPK @100% + Zn @0% + Fe @100%] whereas available zinc was recorded maximum in T3- [NPK @ 0% + 

Zn @ 100% + Fe @100%]. The present study reported that the Zinc and Iron on Soil Health and Yield Parameters of 

Green gram (Vigna radiata L.) var SML-668 fertilizes doses of NPK + Zinc + Iron gave positive test values arching 

desired yield targets of Green gram situations for Prayagraj region 

 

   Keywords: Soil health, yield parameters, zinc, iron, green gram, etc. 

 

Introduction 

Green gram is grown best in the alluvial tract in the north, as well as black and red soils of southern and 

peninsular India. It can also be grown on light stony soil to clayey soils. Green gram cultivation is ideal in well drained 

loam or sandy loam soils.  In India during 2023-24, about 15.93 lakh ha (39.38 lakh acres) area was covered under 

green gram as against 15.57 lakh ha (38.47 lakh acres) during the same period in 2022-23. According to Government 

3rd advance estimates, green gram production in 2022-23 was 3.74 million tonnes. The highest production was 

reported in Rajasthan (39.06%), followed by Madhya Pradesh (11.57%), Maharashtra (8.57%), Bihar (5.54%), 

Karnataka (5.05%), Tamil Nadu (5.02%), Gujarat (4.63%), and Andhra Pradesh (4.31%) (Yuvraj et al. 2022). 

According to directorate of economics and statistics, DAC and FW the total production of green gram in Uttar Pradesh 

in the year 2020-21 was 61 tonnes ha-1.  India is the world's top producer of green gram, it is farmed on roughly 4.5 

million hectares, producing 2.5 million tonnes at a productivity of 548 kg per hectare, making up 10% of the world's 

production of pulses. Green gram is grown in almost all the states in India. Green gram is the most important crop of 



 

 

the south-east Asia and the most importantly of Indian sub-continent (Ranpariya et al. 2017). Being a leguminous 

crop, green gram has the capacity to fix the atmospheric nitrogen. Due to its less water requirement and deep rooting 

system green gram is favourable in semi-arid tropics. Green gram or mung beans undergoes epigeal germination that 

takes place within 4-5 days under favourable growth factors. The plant has well developed root system that contains 

root nodules and many lateral roots. Green gram is a short duration crop. Being a short duration crop it fits well in 

many intensive crop rotations. Green gram can be grown thrice a year, in the Kharif season during July to October, in 

the Rabi season during November to March and Summer season during April to June (Tiwari and Shivhare, 2017). 

Due to its high nutrient content, green gram is regarded as green pearl (Nair et al. 2013). Green gram is consumed in 

different forms such as vegetables, sprouts, dhal, processed grain, fried bean, bean paste or incorporated into noodles, 

bread, cakes, cold jellies, and desserts (Asif et al. 2013). India is the largest producer of green gram and account for 

54% of the world production and covers 65% of the world acreage. Besides being the largest pulses producer, India 

is also one of the largest consumers and importers in the world, because of the rise in population and consumer 

awareness, India imports pulses to meet the high domestic demand (Pulses revolution from food to nutritional 

security, success report, 2017-18). Green gram is also known as poor man’s meat (Hou et al. 2019). Pulses improve 

soil health by enhancing soil physical, biological and chemical properties as well as soil fertility status through 

biological nitrogen fixation with symbiotic association with rhizobium from the atmosphere and mushrooming the 

soil microorganism population in soil. (Peoples et al. 2018). Mung bean contains about 51.6% carbohydrate, 26 to 

27% protein, 4 to 5% minerals and 3 to 4% vitamins (Dhakal et al. 2015).  

Nitrogen is the first fertilizer element of the macronutrients usually applied as commercial fertilizers. 

Nitrogen is very important nutrients for plants as it seems to have the quickest and the most pronounced effect. 

Nitrogen encourages above ground vegetative growth of the plants and it imparts dark colour to the plants. Nitrogen 

is of special importance in the formation of protein in plants. Nitrogen deficiency may result in the stunted growth of 

the plants.  

Phosphorous is the second fertilizer element and it is an essential constituent of every living cell and for the 

nutrition of plants. It takes part in all types of metabolism of plant. It is an essential constituent of majority of enzyme 

and also structural component of membrane system of cell. Phosphorous stimulates root development. It induces 

nodule formation of the crop and rhizobial activity.  

Potassium is the third fertilizer element. Potassium acts as a root booster, stalk strengthner, food former, 

sugar and starch supporter. It is also essential for the photosynthesis. It increases the boldness of the grain. Potassium 

is also refered to as a value element because of its contributions to the quality, taste, colour etc (Mishra et al. 2011). 

Zinc is a trace element, it is very significant as it performs numerous functions such as proper growth of the 



 

 

plant, synthesis of chlorophyll, biosynthesis of plant growth hormone and RNA synthesis. Green gram when grown 

under zinc deficient soils suffers from yield loss (Partha et al. 2017). Zinc insufficiency is the most often reported 

deficit. Zinc shortage has been reported in many states of India (Likihittakutum et al. 2023). 

Whereas iron plays a very important role in nitrogen fixation. It regulates respiration, photosynthesis, 

Sulphur absorption and nitrogen-fixing. It is also involved in the synthesis of protein. Therefore, present investigation 

was undertaken to study the effect of NPK, Zinc and Iron on soil health parameters and yield. 

Materials and Methods 

The soil samples were collected randomly from the experimental site prior to tillage operation as well as 

after the harvest from a depth of 0-15 and 15-30 cm. The topography of experimental field was uniform and levelled. 

The experimental soil was sandy loam in texture. Seed was sown by dibbling method with the spacing of 30 cm 

between rows and 10 cm within plants. The experimental field was well prepared by ploughing with tractor. The field 

was leveled and stubbles and weed were picked up from the field manually. As per experimental recommendations, 

the fertilizers Nitrogen, Potassium, Phosphorous, Zinc and Iron were weighed and applied in the field by mixing 

thoroughly with soil. Thinning was done to maintain proper spacing of 10 cm between plants. In order to keep field 

free from weeds, and to ensure soil moisture two hand weeding was done at 15 and 35 DAS to maintain the optimum 

population of the plant. 

Physical parameters like bulk density, particle density, pore space and water holding capacity was 

analysed through 100 ml graduated measuring cylinder method and the process given by (Muthuval et al. 1992). 

 

Soil chemical parameters  

a. Soil pH - (Jackson, 1958)  

b. Soil EC (dS m-1) - (Wilcox, 1950)  

c. Organic carbon (%) - (Walkley and Black, 1947). 

d. Available Nitrogen (kg ha-1) - (Subbiah and Asija, 1956).  

e. Available Phosphorus (kg ha-1) - (Olsen et al., 1954).  

f. Available Potassium (kg ha-1) - (Toth and Prince, 1949).  

g. Available Zinc and Iron (Mg kg-1) - (Lindsay and Norvell, 1978). 

                      

                     

                   Table 1.  Treatment combinations of Greengram 

Treatment Treatment Combination 



 

 

 

 

                                                            Result and Discussion  

Physical properties of soil  

As depicted in table 2. the soil bulk density, particle density, water holding capacity and pore space was 

found non-significant. Bulk density and particle density increases with the increase in depth.  Similar findings were 

recorded by Chintha et al. (2021) and Hussain et al. (2022). Whereas water holding capacity and pore space was 

found significant. Water holding capacity increases with the increase in depth, the maximum data recorded was 

45.31% and 45.71 % in T9 [NPK @100% + Zn @100% + Fe @100%] followed by 45.25% and 45.64 % in T5 [ NPK 

@50% + Zn @50% + Fe @100%] and minimum was 43.13 % and 43.21% in T1- [NPK @ 0% + Zn 0% + Fe @ 0 

%]. Similar findings were recorded by Prakash et al. (2017), Banjara et al. (2019). Soil pore space decreases with 

the decrease in depth. The maximum value recorded for pore space was 48.76% and 48.53 % at 0-15 cm and 15-30 

cm respectively in T9 [NPK @100% + Zn @100% + Fe @100%] followed by 48.60% and 48.48 % in T5 [NPK 

@50% + Zn @50% + Fe @100%] and the minimum value recorded was 46.21% and 46.15% in T1 [NPK @0% + 

Zn @0% + Fe @0%]. Similar findings were recorded by Tarun et al. (2022). 

T1 [NPK @ 0% + Zn @ 0% + Fe @ 0%] 

 

 T2 [NPK @ 0% + Zn @ 50% + Fe @ 100%] 

 

 T3 [NPK @ 0% + Zn @100% + Fe @ 100%] 

 

 T4 [NPK @ 50% + Zn @ 0% + Fe @ 100%] 

 

 T5 [NPK @ 50% + Zn @ 50% + Fe @100%] 

 

 T6 [NPK @ 50% + Zn @ 100% + Fe @ 100%] 

 

 T7 [NPK @ 100% + Zn @ 0 % + Fe @ 100 %] 

 

 T8 [NPK @100% + Zn @ 50% + Fe @ 100 %] 

 T9 [NPK @100 % + Zn @ 100% + Fe @ 100 %] 

 

  Bulk density 

(Mg m-3) 

Particle 

density 

(Mg m-3) 

Water holding        

capacity (%) 

Pore space 

     (%) 

 

Treatment 

 

 Treatment 

Combination 

0-15 

cm 

15-30 

cm 

0-15 

cm 

15-30 

cm 

0-15 

cm 

15-30 

cm 

0-15 

cm 

15-30 

cm 



 

 

Table 2. Effect of NPK Zinc and Iron on bulk density (Mg m-3) particle density (Mg m-3) water    

              holding capacity (%) and pore space (%) of post-harvest soil 

 

 

Chemical properties of soil  

As depicted in table 3. the value of soil pH, soil EC and organic carbon, Soil pH and soil EC was found 

non-significant whereas organic carbon was found to be significant. The maximum pH of soil 7.25 and 7.37 was found 

in treatment T1 [NPK @ 0 % + Zn @ 0 %+ Fe @0%] and the minimum pH of soil 6.85 and 6.92 was found in treatment 

T9 [NPK @100% + Zn @100% + Fe @100%]. Similar findings were recorded by Lokendra et al. (2023). The 

maximum EC value 0.36 dSm-1 and 0.40 dSm-1 was recorded in T9 [NPK @100% + Zn @100% + Fe @100%]. The 

minimum EC value 0.21 dSm-1 and 0.23 dSm-1 was recorded in T1[NPK @0% + Zn @0% + Fe @0%]. The maximum 

T1 NPK @0% + Zn 

@0% + Fe @0% 

1.304 1.305 2.55 2.58 43.13 43.21 46.21 46.15 

T2 NPK @0% + Zn 

@50% + Fe @ 

100% 

1.261 1.265 2.45 2.49 43.37 43.39 47.41 47.36 

T3 NPK @0% + Zn 

@100% + Fe 

@100% 

1.291 1.292 2.38 2.45 43.33 43.44 47.46 47.40 

T4 NPK @50% + 

Zn @0% + Fe 

@100% 

1.283 1.284 2.33 2.37 44.40 44.50 47.57 47.50 

T5 NPK @50% + 

Zn @50% + Fe 

@100% 

1.274 1.276 2.15 2.19 45.25 45.64 48.60 48.48 

T6 NPK @50% + 

Zn @100% + Fe 

@100% 

1.291 1.293 2.17 2.21 45.18 45.22 48.43 48.29 

T7 NPK @100% + 

Zn @0% + Fe 

@100%                           

1.283 1.285 2.23 2.26 45.14 45.16 48.47 48.35 

T8 NPK @100% + 

Zn @50% + 

Fe@100% 

1.287 1.290 2.28 2.32 45.07 45.09 48.51 48.42 

T9 NPK @100% + 

Zn @100% + Fe 

@100% 

1.268 1.274 2.09 2.12 45.31 45.71 48.76 48.53 

                F-

test 

         

NS 

  NS NS NS S S S S 

             C.D. at 

5%                               

       

0.032 

0.029 0.341 0.301 0.135 0.068 0.151 0.059 

               S.Ed. 

(+) 

      

0.015 

0.013 0.161 0.142 0.064 0.032 0.071 0.028 



 

 

value of EC in T9 might be due to the application of 100% inorganic fertilizers which results in an increase in salt 

content in soil, as soil EC is directly proportional to the nutrient concentration level, and inversely proportional to the 

depth. Similar findings were recorded by Likhithakuttum et al. (2022) and Lokendra et.al (2023). The maximum 

organic carbon of soil 0.55% and 0.57 % was found in treatment T9 [NPK @100% + Zn @100% + Fe @100%] and 

minimum organic carbon of soil 0.30% and 0.28 % was found in treatment T1 [NPK @0% + Zn @0% + Fe @0%] 

respectively. The increased  organic carbon (%) might be due to the fertilization which indirectly increases the soil 

organic carbon. Inorganic fertilizers improve the soil organic matter content in the soil by increasing the plant biomass 

which remains in the field and undergoes decomposition thus increasing the soil organic matter. Similar findings were 

recorded by Sahu et al. (2020), Deshlahare et al. (2019). As depicted in the table 4 and Fig 1. the value of NPK was 

found to be significant. The maximum available nitrogen 304.19 Kg ha-1 and 306.20 kg ha-1 was recorded maximum in 

T9 [NPK @100% + Zn @100% + Fe @100%] followed by 303.20 Kg ha-1 and 304.99 kg ha-1 was found in T7 [NPK 

@100% + Zn @0% + Fe @100%] and the minimum value recorded was 275.85 Kg ha-1 and 276.98 kg ha-1 was found 

in T1 [NPK @0% + Zn @0% + Fe @0%]. The application of NPK together with Zinc and Iron resulted in significantly 

increase of nitrogen in soil, it might be due to increased microbial activity leading to the mineralization of nutrients. 

The increase in the nitrogen content may be due to the synergistic effect of Zinc on Nitrogen in soil. Similar findings 

were recorded by Hemraj et al. (2022), Mohammad et al. (2019). The maximum available phosphorous 31.50 kg ha-

1 and 32.51 kg ha-1 was recorded in T7 [NPK @100% + Zn @0% + Fe @100%] followed by 30.87 and 31.64 kg ha-1 in 

T4 [NPK @50% + Zn @0% + Fe @100%] and the minimum value recorded was 26.48 Kg ha-1 and 28.05 kg ha-1 in T1 

[NPK @0% + Zn @0% + Fe @0%]. Phosphorous content increases with the increase in level of NPK whereas it 

decreased with an increase in level of Zinc due to its antagonist effect with zinc. Similar findings were recorded by 

Koushik et al. (2022). The maximum value of available potassium recorded was 210.07 kg ha-1 and 213.27 kg ha-1 in 

T9 [NPK @100% + Zn @100% + Fe @100%] followed by 207.99 kg ha-1 and 211.4 kg ha-1 in T7 [NPK @100% + Zn 

@0% + Fe @100%] and the minimum available potassium recorded was 180.85 and 182.84 kg ha-1 in T1 [NPK @0% 

+ Zn @0% + Fe @0%]. Similar findings were recorded by Mohammad et al. (2019), Chethan KV et al. (2018), Rohit 

et al. (2018). As depicted in table 5 and Fig 2. the value of zinc and iron was found significant. The value of available 

zinc increases with the increase in depth. The maximum value of zinc recorded was 0.94 kg ha-1 and 0.97 kg ha-1 in T3 

[NPK @0% + Zn @100% + Fe @100%] followed by 0.91 kg ha-1 and 0.89 kg ha-1 in T9 [NPK @100% + Zn @100% 

+ Fe @100%] and the minimum value recorded was 0.71 kg ha-1 and 0.75 kg ha-1 in T1 [ NPK @0% + Zn @0% + Fe 

@0%]. The minimum value of Zinc might be due to the reaction of zinc with phosphorous which results in the formation 

of insoluble compounds of Zn. Similar findings were recorded by Choudhary et al. (2021), Rajendra et al. (2016). 

The value of available iron increase with the increase in depth. The maximum value of iron recorded was 6.59 kg ha-1 

and 6.84 kg ha-1 in T9 [NPK @100% + Zn @100% + Fe @100%] followed by 6.47 kg ha-1 and 6.78 kg ha-1 in T5 [NPK 

@50% + Zn @50% + Fe @100%] and the minimum value recorded was 5.10 kg ha-1 and 5.07 kg ha-1 in T1 [NPK @0% 

+ Zn @0% + Fe @0%] Similar findings were recorded by Fulpagare et al. (2018), Sunil et al. (2017). 



 

 

 

 

 

 

 

 

 

 

 

 

 

          Fig 1. Effect of NPK, Zinc and Iron on available NPK of post- harvest soil 

        

 

         Fig 2. Effect of NPK, Zinc and Iron on available Zinc and Iron of Post-harvest soil 
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Table 3. Effect of NPK, Zinc and Iron on soil pH, soil EC (dS m-1) and organic carbon  

               (%) of post-harvest soil 

0

1

2

3

4

5

6

7

8

T1  T2  T3  T4  T5  T6  T7  T8  T9

Available Zinc 0-15cm

Available Zinc 15-30cm

Available Iron 0-15cm

Available Iron 15-30cm

  Soil pH Soil EC (dS m-

1) 

organic 

carbon (%) 
Treatment Treatment Combination 0-15 

cm 

15-30 

cm 

0-15 

cm 

15-30 

cm 

0-15 

cm 

15-30 

cm 

T1 NPK @0% + Zn @0% + Fe @0% 7.25 7.37 0.21 0.23 0.30 0.28 

T2 NPK @0% + Zn @50% + Fe @ 

100% 

7.23 7.32 0.27 0.29 0.32 0.31 

T3 NPK @0% + Zn @100% + Fe 

@100% 

7.18 7.25 0.33 0.36 0.37 0.34 

T4 NPK @50% + Zn @0% + Fe 

@100% 

7.16 7.21 0.32 0.35 0.40 0.39 

T5 NPK @50% + Zn @50% + Fe 

@100% 

6.94 6.93 0.34 0.36 0.54 0.55 

T6 NPK @50% + Zn @100% + Fe 

@100% 

7.09 7.14 0.30 0.33 0.51 0.52 

T7 NPK @100% + Zn @0% + Fe 

@100%                           

7.11 7.19 0.28 0.31 0.46 0.47 

T8 NPK @100% + Zn @50% + 

Fe@100% 

7.07 7.14 0.24 0.25 0.42 0.44 

T9 NPK @100% + Zn @100% + Fe 

@100% 

6.85 6.92 0.36 0.40 0.55 0.57 



 

 

 

 

Table 4. Effect of NPK, Zinc and Iron on available nitrogen (kg ha-1), 

phosphorous  

              (kg ha-1) and potassium (kg ha-1) of post-harvest soil 

 

 

         

 

 

 

 

 

                F-test NS   NS    NS   NS   S   S 

             C.D. at 5% 0.294  

0.380 

0.112 0.131 0.02 0.018 

               S. Ed. (+) 0.138  

0.179 

0.052 0.061 0.01 0.008 

  Available 

Nitrogen (kg ha-1) 

Available 

phosphorous 

(kg ha-1) 

Available 

potassium 

(kg ha-1) 
Treatment 

No. 

Treatment Combination 0-15 cm 15-30 

cm 

0-15 

cm 

15-30 

cm 

0-15 cm 15-30 

cm 

T1 NPK @0% + Zn @0% + Fe 

@0% 

275.85 276.98 26.48 28.05 180.85 182.84 

T2 NPK @0% + Zn @50% + 

Fe @ 100% 

281.14 283.98 27.34 27.64 186.20 186.79 

T3 NPK @0% + Zn @100% + 

Fe @100% 

294.00 287.31 27.55 27.77 191.17 192.40 

T4 NPK @50% + Zn @0% + 

Fe @100% 

290.87 293.40 30.87 31.64 192.57 194.00 

T5 NPK @50% + Zn @50% + 

Fe @100% 

295.64 296.86 28.54 29.43 198.70 201.55 

T6 NPK @50% + Zn @100% 

+ Fe @100% 

285.12 294.49 29.07 29.24 202.18 203.29 

T7 NPK @100% + Zn @0% + 

Fe @100%                           

303.20 304.99 31.50 32.51 207.99 211.49 

T8 NPK @100% + Zn @50% 

+ Fe@100% 

298.07 303.58 29.75 30.27 205.99 207.18 

T9 NPK @100% + Zn 

@100% + Fe @100% 

304.19 306.20 28.23 28.73 210.07 213.37 

                F-test S   S   S    S    S   S 

             C.D. at 5% 1.511 1.976 0.364 0.823 1.945 1.243 

               S. Ed. (+) 0.713 0.932 0.171 0.388 0.917 0.586 



 

 

Table 5. Effect of NPK, Zinc and Iron on available Zinc (Mg kg-1) and iron (Mg kg-1) of post-harvest  

               soil 

 

 

Growth parameters 

As depicted in table 6. the value of plant height, No. of pod plant-1, No. of seeds pod-1 and grain yield are 

found to be significant.  At 15,30,45 and 60 DAS the plant height was recorded maximum in T9 [NPK @100% + Zn@ 

100% + Fe@100%] Followed by T5 [NPK@ 50% + Zn@ 50% + Fe@100%] and the minimum plant height was 

recorded in T1 [NPK @ 0% + Zn@0% + Fe @0%]. The increase in plant height might be due to the role of zinc and 

iron in various physiological activities such as, enzyme activation, chlorophyll synthesis, photosynthesis, cell 

elongation and differentiation which resulted in the vigorous growth of plant. Similar findings were also reported by 

Tribhuwana et al. (2024). No of pods plant-1 was recorded maximum in T9 [NPK @100% + Zn @100% + Fe @100%] 

followed by T5[NPK @50% + Zn @50% + Fe @100%] and the minimum No. of pods plant-1 was recorded in T1[NPK 

@0% + Zn @0% + Fe @0%]. An increase in the No. of pods plant-1 might be due to an increase availability of Iron 

which helps in sufficient absorption of nutrients. Zinc also plays a very significant role in affecting the growth 

parameters as it has a direct influence on the synthesis of tryptophan which is a precursor for the production of growth 

hormones known as auxin. Similar findings were recorded by Maddila et al. (2022) and Vinodkumar et al. (2020). 

The No of seeds pod-1 was recorded maximum in T9 [NPK @100% + Zn @100% + Fe @100%] followed by T5 [NPK 

@50% + Zn @50% + Fe @100%] and the minimum No. of seeds pod -1 was recorded in T1 [NPK @0% + Zn @0% + 

Fe @0%]. The increase in No of seed pod -1 might be due to the important role of iron and zinc in affecting the growth 

characters and also the yield attributes. Other reasons may be due to the involvement of Zinc in IAA synthesis, IAA is 

a hormone which plays a major role in preventing the pod abscission which determines the seed yield. Zinc also plays 

  Available Zinc 

(Mg kg-1) 

Available Iron 

 (Mg kg-1) 
Treatment 

No. 

Treatment Combination 0-15 cm 15-30 

cm 

0-15 

cm 

15-30 cm 

T1 NPK @0% + Zn @0% + Fe @0% 0.71 0.75 5.10 5.07 

T2 NPK @0% + Zn @50% + Fe @ 100% 0.76 0.81 5.63 5.72 

T3 NPK @0% + Zn @100% + Fe @100% 0.94 0.97 5.75 5.83 

T4 NPK @50% + Zn @0% + Fe @100% 0.83 0.85 5.84 5.88 

T5 NPK @50% + Zn @50% + Fe @100% 0.86 0.92 6.47 6.78 

T6 NPK @50% + Zn @100% + Fe @100% 0.89 0.94 6.09 6.14 

T7 NPK @100% + Zn @0% + Fe @100%                           0.85 0.84 6.29 6.35 

T8 NPK @100% + Zn @50% + Fe@100% 0.81 0.92 6.34 6.53 

T9 NPK @100% + Zn @100% + Fe @100% 0.91 0.89 6.59 6.84 

                F-test   S    S   S    S 

             C.D. at 5%  0.265 0.022 0.073             0.081 

               S.Ed. (+)  0.012 0.010 0.034 0.038 



 

 

a major role in seed setting. Similar findings were recorded by Boradkar et al. (2023). The grain yield was recorded 

maximum in T9 [NPK@100% + Zn @100% + Fe @100%] followed by T5[NPK @50% + Zn @50% + Fe @100%] 

and the minimum grain yield was recorded in T1 [NPK @0% + Zn @0% + Fe @0%]. Increase in green gram grain 

yield might be due to enhancement of pod formation and increase in number of seeds pod-1. Highest grain yield obtained 

maybe due to the availability of 100% Zinc and Iron at all the growth stages, which resulted in enhanced metabolic 

process of plant which resulted in better yield attributes and application of Zinc and Iron directly in the soil has a 

synergistic effect on yield component. Similar finding was recorded by Jyoti et al. (2020), Partha et al. (2013), Gaffar 

et al. (2011). 

 

 Table 6. Effect of NPK, Zinc and Iron on Plant height (cm), No. of pods plant-1, No of     

               seeds pod-1 and grain yield (t ha-1) of post-harvest soil 

  Plant height (cm) No of 

pods 

plant -1 

No of 

seeds 

pod-1 

Grain 

yield 

(t ha-

1) 
Treatment Treatment Combination  

15 

DAS 

 

30 

DAS 

 

45 

DAS 

 

60 

DAS 

   

T1 NPK @0% + Zn @0% + 

Fe @0% 

11.08 22.48 30.41 36.71 17.56 5.17 1.15 

T2 NPK @0% + Zn @50% 

+ Fe @ 100% 

12.36 25.18 33.57 40.78 23.20 7.87 1.78 

T3 NPK @0% + Zn 

@100% + Fe @100% 

12.55 25.24 33.69 41.14 24.49 8.03 1.81 

T4 NPK @50% + Zn @0% 

+ Fe @100% 

12.80 25.38 33.79 41.27 24.84 7.92 1.87 

T5 NPK @50% + Zn 

@50% + Fe @100% 

13.83 26.27 37.51 45.25 28.40 8.43 2.06 

T6 NPK @50% + Zn 

@100% + Fe @100% 

13.55 26.23 37.31 45.14 28.27 8.35 1.91 

T7 NPK @100% + Zn 

@0% + Fe @100%                           

13.42 26.16 35.37 43.34 27.36 8.23 1.96 

T8 NPK @100% + Zn 

@50% + Fe@100% 

13.10 25.70 35.92 42.21 26.24 8.16 2.03 

T9 NPK @100% + Zn 

@100% + Fe@100% 

13.92 26.44 38.43 45.53 29.70 8.68 2.09 

                F-test S S S S S S S 

             C.D. at 5% 0.156 0.108 0.323 0.849 0.865 0.215 0.808 

               S.Ed. (+) 0.073 0.051 0.152 0.400 0.408 0.101 0.381 

 

 



 

 

 

 

 

Conclusion 

It revealed from the trial the T9[NPK @100% + Zn @100% + Fe@100%] is considered the best treatment 

for the physicochemical properties followed by T5[NPK @50% + Zn @50% + Fe @100%] and then T1[NPK @0% + Zn 

@0% + Fe @0%]. The highest cost benefit ratio was recorded in T8 [NPK @100% + Zn @50% + Fe@100%] i.e. 1:2.49 

followed by T5[NPK @50% + Zn @50% + Fe @100%] i.e. 1:2.41. 

                         

References 

 Asif, M., Rooney, L. W., Ali, R. and Riaz, M. N. (2013) Application and opportunities of pulses in food system. A 

  review: Critical Reviews in Food Science and Nutrition, 53, 1168–1179. 

 

Balu Ram (2022) Effect of ferrous sulphate on yield parameters of moong bean (Vigna radiata L.) in arid 

region 

 Rajasthan. The Pharma Innovation Journal; 11(5):1505-1509. 

 

Banjara GP, Majgahe SK (2019) Effect of Biofortification of zinc and iron on yield attributes and yields of 

chickpea       (Cicer arietinum L.) through agronomic intervention. The Pharma Innovation Journal 

;8(10):45-47. 

 

Boradkar SG, Adsul PB, Shelke MS and Khule YR (2023) Effect of iron and zinc application on soil 

properties, nutrient uptake and yield of green gram (Vigna radiata L.) in Inceptisol. The Pharma Innovation 

Journal.12(3): 1663-1669. 

 

Chethan, K.V., Arun A David, Terence Thomas, Narendra Swaroop, Smriti Rao and Amreen Hassan 

(2018) Effect of different levels of N P K and Zn on physicochemical properties of soil growth parameters 

and yield by pea (Pisum sativum L.). Journal of Pharmacognosy and Phytochemistry: 7(3): 2212- 2215. 



 

 

 

Chintha HB, Swaroop N, Thomas T, Barthwal A, Harit H, Amjad A (2021) Effect of nitrogen, phosphorus, 

potassium, sulphur and zinc on soil health parameters of chickpea (Cicer arietinum L.). The Pharma 

Innovation  Journal;10(11):1955-1961. 

 

Choudhary RS, Yadav BL, Jat R, Jat S (2021) Effect of organic manures and mineral nutrients on growth, 

yield attributes and yield of Cluster bean [Cyamopsis tetragonoloba L.) Taub.]. The Pharma Innovation 

Journal;10(7):526-529. 

 

CP Mohammed Nisab and GK Ghosh (2019) Different fractions of zinc and their relationship with physico-

chemical properties in red and lateritic soils of Birbhum district, West Bengal. International Journal of 

Chemical Studies; 7(4): 180-185. 

Deshlahare H, Banjara GP, Tandon A (2019) Effect of bio fortification of zinc and iron on yields attributes of 

chickpea (Cicer arietinum L.) through agronomic intervention. International Journal of Chemical 

Studies;7(4):219-221. 

 

Dhakal, Y., Meena, R.S., Verma, S.K. and Singh, A. (2015) Growth, yield and nutrient content of mung bean 

(Vigna radiata L.) in response to INM in eastern Uttar Pradesh, India. Bangladesh journal of Botany. 44(3): 

479-482. 

  

Dogendra kumar sahu, Narendra swaroop, Tarance Thomas, Arun Alfred David and P. Smriti Rao (2017) 

Effect of different doses of sulphur and Zinc with NPK on physicochemical properties of soil and yield 

attributes of yellow mustard (Brassica campastris L.) International Journal of  Current Microbiology  and 

Applied Sciences. vol 6 issue number 6. 

 

Fulpagare, D. D., Patil, T. D. and Thakare. R. S. (2018) Effect of application of iron and zinc on nutrient 

availability and pearl millet yield in vertisols. International Journal of Chemical Studies, 6: 2647- 2650. 

 

Fisher RA (1955) Statistical methods and scientific induction. Journal of the royal statistical society series. ;17: 69- 

78. 

 

Gaffar, A., Ehsanullah, Nadeem, E. and Sultan, H.K. (2011) Influence of zinc and iron on yield and quality of 

sugarcane planted under various trench spacing. Pakistan Journal of Agriculture Science 192:181-189. 

 



 

 

Hemraj Jat, K.K. Yadav and D.P. Singh (2022) Effect of Soil and Foliar Application of Zn and Fe on Soil Fertility 

after Harvest of Maize. Biological Forum – An International Journal 14(1): 637-640(2022) 

 

 

Hou, D., Yousaf, L., Xue, Y., Hu, J., Wu, J., Hu, X., Feng, N., and Shen, Q. (2019) Mung bean (Vigna radiata 

L.): Bioactive polyphenols, polysaccharides, peptides, and health benefits. Nutrients; Vol 11, 1238. 

 

Hussain M, Banoo M, Sinha BK, Chand (2022) Effect of foliar application of zinc and boron on growth, yield and 

quality attributes in chickpea (Cicer arietinum L.). Journal of Pharmacognosy and   Phytochemistry 

;11(3):270-275. 

 

H. V. Vinodkumar, S. Channakeshava, B. Basavaraja and Ananathakumar (2020) Effect of Soil and Foliar 

Application of Zinc on Growth and Yield of Green gram (Vigna radiata L.). International Journal of Current 

Microbiology and Applied Sciences ISSN: 2319-7706 Volume 9 Number 4. 

 

Jackson ML (1958) Soil chemical analysis Prentice Hall of India Ltd. New Delhi, 219-221. 

 

Jyoti Soni and HS Kushwaha (2020) Effect of foliar spray of zinc and iron on productivity of mung- bean (Vigna 

radiata L. Wilczeck). Journal of Pharmacognosy and Phytochemistry; 9(1): 108-111. 

 

Koushik Ghosh, Narendra Swaroop, Tarence Thomas, and Jadhav Ravindra (2022) Soil Physico-chemical 

Properties as Influenced by Combined use of NPK and Zinc at Varying Levels under Black gram (Vigna 

mungo L.) Cultivation in an Inceptisol of Prayagraj, Uttar Pradesh, India. International Journal of Plant & 

Soil Science 34(22): 1172-1182. 

 

Likhittakutum, Narendra Swaroop, Tarence Thomas and Akshita Bartwal (2022) Interactive effect of Zinc 

and Iron on physicochemical properties of soil on Field Pea. Asian Jr. of Microbiol. Biotech. Env. Sc. Vol. 

26, No. (3) :  75-79. 

 

Lindsay WL, Norvell WA (1978) Development of DTPA soil test for zinc, iron, manganese and copper. Soil 

Science Society of America Journal ;42:421-428. 

 



 

 

Lokendra Meena, Ram Bharose, Arun Alfred David a, Tarence Thomas, Neha Toppo and Harsh Kumar 

(2023) Effect of NPK and Zinc Inorganic Fertilizers on Soil Health, Growth and Yield of Chickpea (Cicer 

arietinum L.). International Journal of Plant & Soil Science. Volume 35, Issue 17, Page 155-161. 

 

 

Maddila Teja, Abrar Yasin Baba, Venna Gopijagadeeswar Reddy, Thimmisetty Raviteja, Mattepally 

Vikram Sai, Bada Maheswara Reddy (2022) Performance of Sulphur and Iron on Yield, Yield Attributes 

and Economics of Green Gram (Vigna radiata L.). Environment and Ecology 40 (4B): 2402—2406, 

October—December 2022 ISSN 0970-0420. 

 

Mishra PK, Bisht SC, Pooja R, Joshi GK, Singh G, Bisht JK, Bhatt JC (2011) Bio associative effect of cold 

tolerant pseudomonas spp. and rhizobium leguminosarum-PR 1 on Iron acquisition, nutrient uptake and 

growth of lentil (Lens culinaris L.). European Journal of Soil Biology. 2011;47: 35-43. 

 

Muthuvel P, Udayasoorian C, Natesan R, Ramaswamy PP (1992) Introduction to Soil Analysis, Tamil Nadu 

Agricultural University Coimbatore -641002. 

 

Nair, R. M., Yang, R. Y., Easdown, W. J., Thavarajah, D., Thavarajah, P., Hughes, J. D. A., & Keatinge, J. 

D. H. (2013) Biofortification of mungbean (Vigna radiata L.) as a whole food to enhance human health. 

Journal of the Science of Food and Agriculture, 93(8), 1805–1813. 

 

Olsen SR, Cole CV, Watanabe FS, Dean LA (1954) Estimation of available phosphorus in soils by extraction 

with sodium bicarbonate (NaHCO3), U.S.D.A. Circular. 1954;939: 1-19. 

 

Partha Deb Roy, K. Lakshman, R.P. Narwal, R.S. Malik and Sushanta Saha (2017) Green gram (Vigna 

radiata L.) Productivity and Grain Quality enrichment through Zinc Fertilization. Inc. Curr. Microbial. App. 

Sci; 6(6): 643-648. 

 

P. Deb Roy, R.P Narwal, R.S Malik, B.N Saha and S Kumar (2013) Impact of zinc application on green gram 

productivity and grain zinc fortification. Journal of environmental biology. Vol 54 pg.851-854. 

 

Peoples, M., Herridge, D. and Ladha, J. (2018) Biological Nitrogen fixation: An efficient   source of nitrogen 

for sustainable Agricultural Production. Plant and Soil Journal. 174: 3-28.  

 



 

 

Prakash Dev Verma, Narendra Swaroop, Yogesh Upadhyay, Akash Swamy and Soman Singh Dhruw (2017)  

Role of Phosphorus, Zinc and Rhizobium on Physico-Chemical Properties of Soil inField Pea (Pisum 

sativum L.) var. Rachna. International Journal Current Microbiology and Applied Science. 6(7): 4423-4428 

 

Pulses Revolution from Food to Nutritional Security, Success Report (2017-2018) Crops   Division 

Government of India Ministry of Agriculture & Farmers Welfare. http://dpd.gov.in/Retrospect 

%20and%20Prospect s/Pulses%20Revolution%20From%20Foo 

d%20to%20Nutritional%20Security%202018.pdf. 

 

Raghvani, B.R., Goyal, S.N., Patel, J.C. and Malavia, D.D. (1985) Weed competition in mungbean. Indian 

Journal of Weed Science. 17(1): 18-21. 

 

 

Rajendra Prasad, Yashbir Singh Shivay and Dinesh Kumar (2016) Interactions of Zinc with Other Nutrients 

in Soils and Plants - A Review. Indian Journal of Fertilisers. 12(5): 16-26. 

 

Ranpariya VS, Polara KB, Savaliya CM, Modhvadiya VL, Bodar KH (2017) Effect of potassium, zinc and 

FYM on growth, quality and yield of summer green gram (Vigna radiata L.) under medium black 

calcareous soil. International Journal of Science, Environment and Technology ;6(4):2242-2247. 

 

Rohith, J. R., Arun Alfred David and Tarence Thomas (2020) Effect of Different Levels of NPK and Zinc on 

Physico-chemical Properties of Soil, Growth and Yield of Pea [Pisum sativum L.] Var. Bliss-101. 

International Journal Current Microbiology and Applied Science. 9(9): 3307-3312 

 

R. Tribhuwana, A. N. Purib and B. R. Chavana (2024) Effect of Micronutrient Application on Growth, Yield 

and Quality of Green Gram Growing Iron and Zinc Deficient Soils of Renapur Tahsil, Latur. international 

Journal of Plant & Soil Science.Volume 36, Issue 5, Page 771-779. 

 

Sahu A, Swaroop N, David AA, Thomas T (2020) Effect of Different Levels of NPK and Zinc on Soil Health 

Growth and Yield of Chickpea (Cicer arietinum L.) var. PUSA 362. Int. J Curr. Microbial. App. Sci 

;9(10):591- 597. 20. 

 

http://dpd.gov.in/Retrospect


 

 

Singh B, Usha K (2003) Nodulation and symbiotic nitrogen fixation of cowpea genotypes as affected by fertilizer 

nitrogen. J Plant Nutri. 2003;26(2):463-473. 

 

Subbiah BV, Asiija EC (1956) A rapid procedure for estimation of available nitrogen in soil. Current 

Science;25(8):259-260. 

 

Sunil Dahiya S, Bhattoo MS, Khedwal RS (2017) Effect of Zinc and Sulphur on Growth, Yield and 

Economicsof Cluster  bean [Cyamopsis tetragonoloba (L.) Taub.]. Int. J Curr. Microbiology. App. Sci 

;6(11):3744-3751. 

 

Tarun Kumar, Tarence Thomas, Narendra Swaroop and Vishal Manohar Dalavi (2022) Influence of zinc 

and iron on Physico-chemical properties of soil in cluster bean. The Pharma Innovation Journal ; 11(8): 

1398-1404. 

 

Tiwari, A.K., and Shivhare, A.K. (2017) Pulses in India retrospect and prospects. Government of India Ministry 

of Agriculture Department of Agriculture and cooperation Directorate of Pulses Development Vindhyachal 

Bhavan Bhopal. 

 

Toth SJ, Prince AL (1949) Estimation of cation exchange capacity and exchangeable Ca, K and Na content of 

soil by flame photometer technique Soil Sci. 1949; 67:439- 445. 

 

Walkley A, Black IA (1947) Estimation of soil organic carbon by the chromic acid titration method. Soil Science. 

 

Wilcox LV (1950) Electrical conductivity Am. water work, Association ;42:775-776. 

 

Yuvraj D. Gavali, Vaishnavi Jaiswala, Ruhidas Ghatak and Kevin Gawali (2022) Effect of Varieties and Spacing 

on Growth and Yield of Green Gram (Vigna radiata L.). International Journal of Environment and Climate 

Change; Volume 13, Issue 5, Page 179-184. 

 

 


