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Abstract 
This investigation was conducted to assess the impacts of altering fertility and silicon levels on agronomic 

performance of maize at the Instructional Farm of Rajasthan College of Agriculture, (MPUAT), Udaipur in 

a kharif season of 2022 and 2023. The experiment was conducted in split-plot design with three 

replications. Treatments consists of four fertility levels i.e. control, 50, 75, and 100% RDF in main plots 

and four silicon levels i.e. control, 100, 200, and 300 kg diatomaceous earth ha-1 in subplots. The 

experimental results revealed that the application of 100% recommended dose of fertilizer significantly 

increased plant height, dry matter accumulation, grains cob-1, cob weight, seed index and shelling 

percentage as compared to the control. However, the application of 300 kg Diatomaceous Earth ha-1 

showed a significant increase in plant height, dry matter accumulation, grains cob-1, cob weight, seed index 

and peel percentage compared to the control. 
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Introduction  

Maize (Zea mays L.) cultivation occupies an important place in the food grains of our country 

and is the third most important cereal crop in India and seventh in the world due to its 

contribution to food and fodder, specialty maize, starch, etc. Maize is sometimes referred to as 

the miracle crop or “queen of cereals” because of its high yield potential. It contributes directly 

to about 10 per cent of the Indian food basket and 5 per cent of the global food energy supply. 

After the agricultural revolution of the 1960s, dramatic changes occurred in maize production 

and productivity. The adoption of single and double maize hybrids has revolutionized maize 

production (Kumar et al., 2013) [12]. Its cultivation has outpaced other major traditional cereals 

because it is high-yielding, easy to process, easy to digest and low-cost compared to other 

cereals (Olaniyi and Adewale, 2012) [18]. 

Although Si does not appear on the list of essential elements, it is considered one of the most 

important beneficial nutrients for plant growth (Laing et al., 2006) [14]. The Si content of soils 

can vary greatly from 1% to 45% (Amin et al., 2018) [1]. The potential of Si to increase grain 

yield has been demonstrated in many studies, especially under biotic (Pathogen attack) and 

abiotic stress conditions (eg, salinity, drought, high temperature, and heavy metal toxicity) 

(Galindo, et al., 2021) [5]. 

 

Material and method 

Description of the study area 

This experiment was carried out in Typic Haplustepts (Specifically in Rajasthan College of 

Agriculture Instruction Farm) in North Eastern area, for two successive cropping seasons (2022-

2023). The experimental site is located at 24o.35' N latitude and 73o.42' E longitude and altitude 

of 582.2 metre above sea level. The study area belongs to the sub-tropical and semiarid climate. 

The daily rainfall and maximum and minimum temperatures of the study site for the 2022 and 

2023 cropping years are displayed in Fig.1. The study area is characterized by unimodal rainfall 

patters, where more than 80-85 of the rainfall is concentrated in the periods of July to September 

with a mean annual rainfall of 637 nm. 
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Fig 1: Weekly maximum and minimum rainfall and temperature of the experimental area (A) during 2022 and (B) during 2023 

 

Experimental Design and Treatment 

The experiment was arranged in a split-plot design (SPD) having 

three replications. Treatments were fertility levels (0, 50, 75 and 

100% RDF) and four silicon levels (0, 100, 200 and 300 kg DE 

per hectare). Fertility levels formed the main plot and silicon 

levels the subplots. A sub plot measured 3.6 m x 5 m having six 

rows. Treatment plots and replications were separated by 1.0 

metre. Fertilizers (N, P, K::90, 60, 40) were applied during final 

land preparation. Half of the dose N was given at the time of 

transplanting and the other half was given in two split doses at 

30 DAS and 45 DAS through urea. The entire quantity of P and 

K in the form of diammonium phosphate (DAP) and muriate of 

potash (MOP), respectively were applied at the time of 

transplanting. Diatomaceous earth (DE) was used as a source of 

silicon. Seeds were sown at the onset of rains on 15 and 8 July 

2022 and 2023, respectively. A maize seed rate of 25 kg ha-1 was 

used. Seedlings were manually seeded in open trenches at a 

depth of 3 - 4 cm in rows with a spacing of 60 cm x 25 cm. 

Seeds were harvested on October 26, 2022 (first year) and 

October 22, 2023 (Second year). 

 

Agronomic data collection procedures and analysis 

Observations were recorded for growth parameters at 45 DAS 

and at the time of harvesting. The yield attributes i.e. grains cob-

1, weight of cob, seed index and shelling percentage were 

recorded at the time of harvesting of maize. 

Statistical analysis of experimental data for analysis of variance 

was carried out through the procedure suitable for use in split 

plot design described by Panse and Sukhatme (1985) [19]. 

Interpretation of the results was based on the 'F' test. 

Comparison between means was calculated by significant 

difference (CD) at 5 percent level of significance. Analysis of 

data collected for two years was done by the method described 

by Panse and Sukhatme (1985) [19]. 

 

Results and Discussion 

Effect of Fertility Levels  

Growth parameters 

Plant height 

In this study (Table 1 and Fig.2), the plant height at 45 DAS and 

at harvest significantly increased with fertility levels up to 75% 

RDF compared to control (F0) and 50% RDF (F50). However, the 

100% RDF (F100) was statistically at par with 75% RDF (F75). 

This could be attributed to the mere fact that higher rates of N 

may have caused rapid cell division and elongation. A similar 

study reported by Sarwargaonkar et al. (2008) [24] and Gul et al. 

(2015) [6] reported a significant increase in the plant height of 

kharif maize with a 100% RDF. 

 

Plant dry matter accumulation  

According the pooled data of the present study (Table 1 and 

Fig.3 & 4), dry matter accumulation plant-1 at 45 DAS and at 

harvest significantly increased with fertility levels up to 75% 

RDF (F75) compared rest of the treatments which was at par with 

100% RDF. However, the significantly increased dry matter in 

pooled mean with the application of 100% RDF (F100). The 

recommended fertilizer dose is the bottom line for numerous 

physiological and biochemical processes in plants, such as 
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increasing photosynthetic efficiency and allowing plants to 

synthesize more carbohydrates, which leads to increased plant 

dry matter accumulation. Similar outcomes were reported by 

Sharma et al., 2020 [27] and El-Fouly and Shaaban, 2021 [4].  

 

Yield attributes 

Grains cob-1 

The grains cob-1 (Table 1 and Fig.5) increased significantly up to 

the application of 75% RDF, which was at par with 100% RDF 

(F100). Adequate nutrition promotes pollen viability and stigma 

receptivity, increasing the likelihood of successful pollination 

and grain cob-1. Similar results were reported by Usman et al. 

(2015) [29], Shah and Wani (2017) [25], Ngosai et al. (2018) [17] 

and Shahi et al. (2020) [26]. 

 

Cob weight 

The application of 100% RDF (F100) recorded maximum cob 

weight of maize followed by 75% RDF (Table 1 and Fig.6). The 

cobs develop fully and consistently, adding weight, if they 

receive an adequate amount of nutrients during the important 

growth phases, especially during grain filling. These are in 

accordance with the finding of Prajapati et al. (2018) [22] and 

Mohammed et al. (2023) [15]. 

 

Seed index 
The seed index was significantly increased with the application 

of 75% RDF (F75) which was at par with the 100% RDF. 

Among, the maximum seed index was found in 100% fertility 

level (Table 1 and Fig.7). Fertilizer application increased 

vegetative growth, energy transfer, root development, water 

regulation and disease resistance. They support healthy and 

heavy grains in cob which leads to improved seed index. Many 

researchers (Laghari et al., 2024 and Ibrahim et al., 2022) [13, 7] 

observed that different fertility levels did significantly improved 

the seed index of maize. 

 

Shelling percentage 

The maximum shelling percentage was found under the 

application of 100% RDF (F100) which was at par with 75% 

RDF (Table 1 and Fig.8). These fertility levels improve kernel 

development and filling, increasing the percentage of kernels to 

shells. Similar studies were given by Remison and Eifediyi 

(2014) [23] and Laghari et al. (2024) [13]. 

 

Effect of Silicon Levels 

Growth parameters 

Plant height 

The plant height at 45 DAS and harvest significantly increased 

with fertility levels up to 200 kg DE ha-1 (Si200) compared to 

control (Si0) and 100 kg DE ha-1 (Si100); however, the fertility 

levels 300 kg DE ha-1 (Si300) was statistically at par with Si200 

(Table 1 and Fig.2). A significant increase in plant height of 

maize with different levels of silicon was observed which may 

be attributed to increased cell division and elongation with Si 

which is positively correlated to the productive potential of the 

crop. Amoli (2012) [2], Pati et al. (2016) [20] and Jan et al. (2018) 
[8] were also reported similar findings. 

 

Dry matter accumulation plant-1  
The largest plant dry matter accumulation occurred when 300 kg 

DE ha-1 (Si300) was applied, at par with 200 kg DE ha-1 (Table 1 

and Fig.3 & 4). Silicon is accumulated into plant cell walls, 

increasing their stiffness and mechanical strength. This improves 

the structural integrity of plant tissues, allowing for increased 

biomass accumulation. Similar results were found by Pati et al., 

2018 [22]. 

 

Yield attributes 

Grains cob-1 

The maximum grains cob-1, cob weight, seed index and shelling 

percentage was recorded under 300 kg DE ha-1 (Si200), which 

was at par with 200 kg DE ha-1 (Table 1 and Fig.5). Applying 

silicon promotes better root development, improving nutrient 

uptake and water absorption, leading to stronger and more 

productive crops. Jawahar et al. (2019) [9] also reported that the 

increased photosynthetic activity, synthesis of starch content and 

dry matter accumulation. Similar results were given by Stephano 

et al. (2021) [28] and Nagaratna et al. (2023) [16]. 

 

Cob weight 

The cob weight increased (Table 1 and Fig.6) with the 

increasing levels of silicon but significantly up to 200 kg DE ha-

1 (Si200). Cob weight was statistically at par 200 and 300 kg DE 

ha-1. Silicon increases the photosynthetic efficiency of maize 

plants which leads to increased energy availability for cob and 

grain development. Similar results were also observed in maize 

by Kumar et al. (2018) [11]. 

 

Seed index 

The seed index (Table 1 and Fig.7) increased as silicon levels 

increased, but only considerably up to 200 kg DE ha-1, which 

was at par with 300 kg DE ha-1 (Si300). Applying silicon to plants 

improves their resistance to several abiotic stress, including salt, 

drought, and heavy metal toxicity. The plants become healthier 

and more productive as their stress resistance increases, which 

raises the seed index. Similar studies were reported by Kalyani 

et al. (2023) [10]. 

 

Shelling percentage 

The maximum shelling percentage (Table 1 and Fig.8) of maize 

was recorded under the application of 300 kg DE ha-1 (Si300). 

Silicon helps plants deal with a variety of abiotic stress, 

including drought, salt, and severe temperatures. By decreasing 

the impact of these pressures, plants can devote more energy to 

seed development, resulting in better seed filling and higher 

shelling rate. The same results were quoted by Atta et al. (2022) 
[3]. 

 

https://www.agronomyjournals.com/


International Journal of Research in Agronomy  https://www.agronomyjournals.com  

~ 573 ~ 

Table 1: Effect of fertility and silicon levels on growth and yield attributes of maize 
 

Treatments 

Growth parameters Yield attributes 

Plant height (cm) DMA (g plant-1) 
Grains cob-1 Cob weight (g) Seed index (g) 

Shelling 

percentage At 45 DAS At harvest At 45 DAS At harvest 

Fertility levels 

Control 102.7 153.9 44.85 177.9 338.5 182.8 19.76 64.78 

50% RDF 121.8 194.1 54.59 203.4 407.2 208.3 21.84 69.89 

75% RDF 133.7 214.4 63.98 224.5 455.0 229.4 23.62 74.00 

100% RDF 136.0 222.5 67.42 237.5 476.6 241.4 24.34 74.99 

S.Em.± 1.87 3.67 1.12 2.92 7.1 3.0 0.36 0.44 

C.D. (P=0.05) 5.77 11.32 3.46 9.00 21.9 9.4 1.10 1.37 

Fertility levels 

Control 112.6 177.0 50.65 189.1 341.6 193.8 20.54 66.53 

100 kg DE ha-1 120.5 190.3 56.19 205.3 406.9 209.9 21.93 70.16 

200 kg DE ha-1 128.6 205.3 60.63 221.1 456.2 225.8 23.32 72.84 

300 kg DE ha-1 132.4 212.4 63.38 227.8 472.7 232.4 23.75 74.14 

S.Em.± 1.57 2.80 1.04 2.31 7.0 2.3 0.33 0.39 

C.D. (P=0.05) 4.45 7.95 2.96 6.57 19.8 6.7 0.94 1.12 

 

 
 

Fig 2: Effect of fertility and silicon levels on plant height 

 

 
 

Fig 3: Effect of fertility and silicon levels on plant dry matter accumulation at 45 DAS 
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Fig 4: Effect of fertility and silicon on plant dry matter accumulation at harvest 

 

 
 

Fig 5: Effect of fertility and silicon on grains cob-1 

 

 
 

Fig 6: Effect of fertility and silicon on cob weight 
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Fig 7: Effect of fertility and silicon on seed index 

 

 
 

Fig 8: Effect of fertility and silicon on shelling percentage 

 

Conclusion 

The study concluded that farmers had increased plant height, dry 

matter accumulation, grains cob-1, cob weight, seed index, and 

shelling % by increasing fertilizer and silicon application rates. 

The maximum growth and yield attributes were found under 

100% RDF (F100) level. On the other hand, the application of 

300 kg DE ha-1 (Si300) recorded higher agronomic performance 

of maize. 
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