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Assessing the Combined Effects of Nano-Urea, Potassium Silicate, and Micronutrients on Growth and Yield of Paddy	Comment by Eligio Borres: Paddy may be replace. Rice may be appropriate term. Paddy is term for field where rice are grown or a term for rice before threshing.
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Abstract
Recently, paddy production has experienced fluctuation and stagnation due to unpredictable climatic conditions and declining soil fertility. Consequently, a field experiment was undertaken to evaluate the impact of nano urea, potassium silicate, and micronutrients on the growth and yield of paddy in the context of South Gujarat. This investigation was conducted over two consecutive seasons, Kharif, 2022 and 2023. The experiment was designed as a randomized block design, incorporating eight treatments and three replications.	Comment by Eligio Borres: Citations may be remove in abstract. Citations in research abstract is not recommended.
The two-year study revealed that the application of the recommended dose of fertilizers (RDF) nitrogen via nano urea, in conjunction with potassium silicate and micronutrients, resulted in significantly highest plant height (103.5 cm and 100.6 cm) and the number of tillers hill-1 (17.11 and 17.79) during the years 2022 and 2023, respectively. This treatment also produced the highest number of productive tillers hill-1 (15.17), grain yield (59.02 q ha-1), and straw yield (52.26 q ha-1) in 2022. But during the year 2023, significantly highest number of productive tillers per hill (14.92), grain yield (57.71 q ha-1) and straw yield (50.33 q ha-1) was recorded due to the application of recommended dose of fertilizers (RDF) along with potassium silicate and micronutrient. Furthermore, the statistically highest number of grains panicle-1 (154.90 and 142.64), as well as the number of filled grains panicle-1 (148.33 and 135.74) and grain filling percentage (95.76% and 95.16%), were observed in treatment T8, which involved the application of the recommended dose of fertilizers (RDF) along with potassium silicate and micronutrients during both experimental years, 2022 and 2023. According to the results of this research, it can be concluded that the application of the recommended dose of fertilizers (RDF), along with potassium silicate and micronutrients, is effective in enhancing the growth and yield parameters of paddy in South Gujarat.	Comment by Eligio Borres: Abstract may be made in single paragraph. Research abstract is typically written in single paragraph.	Comment by Eligio Borres: Brief recommendatory statement may be add in the abstract.
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Introduction:
Over 90% of the global paddy supply is produced and consumed in Asia. Furthermore, paddy cultivation serves as the primary source of livelihood for over 200 million households worldwide, establishing it as one of the most crucial crops for humanity (Pedireddy et al., 2024). Currently, Asian countries, particularly India, which has a population exceeding 1.4 billion, face significant challenges in ensuring food security and nutrition while also maintaining environmental sustainability. Globally, paddy is cultivated across an area of 163 million hectares, with India leading the world in this regard, managing approximately 45 million hectares and producing 124 million tonnes, second only to China (Anonymous, 2023). Effective fertilizer management is one of the key agronomic practices in contemporary agriculture, as it directly influences crop productivity.
Nitrogen is recognized as the foremost and most critical nutrient for the growth and development of crops, primarily due to its role as a key component of chlorophyll, which is essential for photosynthesis (Rathnayaka et al., 2018). Despite prior initiatives, the Nitrogen Use Efficiency (NUE) within contemporary agricultural systems remains alarmingly low, estimated at only 45-50% (Iqbal et al., 2020). A significant challenge facing modern agriculture is the need to meet current and future global food demands in an efficient manner (Calicioglu et al., 2019). Enhancing nitrogen use efficiency is imperative, necessitating improvements in agricultural system efficiencies and the adoption of environmentally sustainable agronomic practices (Zhang et al., 2023), alongside the exploration of innovative technologies. Furthermore, the controlled release of nutrients from these fertilizers plays a crucial role in mitigating eutrophication and protecting water resources from pollution (Guo et al., 2018). Transitioning from traditional fertilizers to nano-fertilizers presents significant benefits, as they release nutrients into the soil in a gradual and controlled manner, thereby reducing the risk of water contamination. The application of nano-fertilizers to specific crops, such as paddy, could be particularly advantageous in minimizing the adverse effects associated with the excessive use of conventional chemical fertilizers, all while maintaining production and nutritional quality. Recently, the introduction of liquid nano-urea fertilizer in India presents a promising alternative to traditional urea fertilizers, potentially enhancing nitrogen use efficiency.
Silicon (Si) is the second most prevalent element in the Earth's crust, is one of the mineral nutrients extensively studied under both stress and normal conditions. Recognized as a beneficial element, silicon has been shown to aid plants in overcoming various biotic and abiotic stresses (Bakhat et al., 2018). Numerous laboratory and field studies have demonstrated the positive effects of Si on plant growth, including its role in promoting seed germination, mitigating salinity stress (Rady et al., 2019) and addressing alkalinity stress (Abdel and Tran, 2016). Notably, silicon is an environmentally friendly element, leaving no harmful residues in food or the environment post-application (Sarma et al., 2019). It has been utilized for soil fertilization and foliar spraying (Othmani et al., 2020), contributing to the enhancement of various yield attributes in different crops.
Although micronutrients are needed in only small quantities, their proper availability enhances nutrient accessibility and positively influences cell physiology, ultimately affecting crop yields (Thrupthi et al., 2023). Micronutrient deficiencies in soils are alarmingly prevalent worldwide, primarily due to intensive agricultural practices, the erosion of fertile topsoil, and nutrient losses through leaching (Somani, 2008). When micronutrients are lacking, plants are unable to fully utilize the benefits of NPK fertilizer applications. Approximately 50% of the world's soils exhibit micronutrient deficiencies, which severely diminishes both the quantity and quality of food produced, thereby negatively impacting human health, the economic well-being of farmers, and the global environment (Monreal, 2015). The aim of present study was to investigate the effects of nano-urea, potassium silicate and micronutrients on growth and yield of paddy.
Material and Methods:
Valsad district is recognized as a significant tribal region within the state of Gujarat. It boasts a rich cultural heritage and is characterized by its lush forested areas, which are home to diverse flora and fauna. The district encompasses a total geographical area of 3,055 square kilometers, situated between the latitudes of 20°07’ and 20°45’ north, and the longitudes of 72°43’ and 73°29’ east. Located in the southern part of Gujarat. The district is divided into six administrative blocks: Valsad, Pardi, Vapi, Umargam, Dharampur, and Kaprada (Gupte, 2013). It is classified under the South Gujarat Heavy Rainfall Agro-climatic zone, with an average annual precipitation of 2,040 millimetres; the highest recorded rainfall occurs in the Kaprada block, measuring 2,843 millimetres. The average annual temperature in the district reaches up to 41.2 °C in April, while the minimum temperature can drop to 9.9 °C in January. The predominant soil types in the area include medium black, black, and alluvial soils, with coastal alluvium being affected by salinity. The soil fertility profile indicates medium levels of nitrogen, low to medium levels of phosphorus, high potassium levels, low to medium sulphur levels, and low magnesium levels. Regarding micronutrients, zinc levels are medium, while iron and copper levels are low (NABARD, 2024).	Comment by Eligio Borres: This statement maybe transferred to Introduction or may add subheadings for the Materials and methods to clearly present the methodology of study. Say location of study or study area. Since this statement is description of study area.
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Fig. 1: Location map of study area
The field experiment was conducted during the Kharif season 2022 and 2023 at the farmers field in Kaprada block of Valsad district, Gujarat, India. Locally accepted paddy seedling (Oryza sativa cv Raja NPH 369) was used as plant material for the present study.  Raja NPH 369 is an early hybrid variety characterized by long and bold grains. It exhibits tolerance to bacterial leaf blight and brown spot, it is recommended for cultivation in irrigated area. The nursery land was prepared one week before sowing. The experiment was arranged in randomized block design and replicated with three farmers. Each replications have 9 treatments of 5 x 4 m2 area. The specifics of the treatments are outlined as follows: T1- Control, T2- Recommended dose of fertilizer (RDF), T3- Recommended dose of fertilizer (RDF) source of nitrogen through Nano urea, T4- Recommended dose of fertilizer + Potassium Silicate, T5- Recommended dose of fertilizer + Micronutrients, T6- Recommended dose of fertilizer source of nitrogen through Nano urea + Potassium Silicate, T7- Recommended dose of fertilizer source of nitrogen through Nano urea + Micronutrients, T8- Recommended dose of fertilizer + Potassium Silicate + Micronutrients, T9- Recommended dose of fertilizer (RDF) source of nitrogen through Nano urea + Potassium Silicate + Micronutrients. Twenty-five days old seedlings were transplanted at a spacing of 25 x 25 cm at the rate of three paddy seedlings hill-1. The recommended dose of FYM (10 t ha-1) was applied at the time of land preparation to all treatments. Entire dose of phosphorus (30 kg P2O5 ha-1) was applied as a basal application 10 days after transplanting. For soil application treatments, urea was applied @ 80 kg ha-1 in three split doses: 50 per cent at 10 after transplanting, 25 per cent at Tillering and 25 per cent at Panical Initiation. Nano urea was applied @ 2.5 ml per litter water (400 times diluted) at 10 days after transplanting, Tillering and Panical Initiation stage. Potassium silicate was applied two times at Tillering and Panical Initiation stage @ 2.5 ml per litter water (400 times diluted) through foliar spray. Micronutrient was applied as a basal application. All plant protection measure was taken as per the recommendation in paddy crop.	Comment by Eligio Borres: Please consider revising, 5 m x 4 m or 20 sq. m.	Comment by Eligio Borres: Please consider specific figures for the treatments in kg/sq. m, kg/ha, tons/ha, percentage of mixture for recommended rate or may provide citations for this statement. So the reader could easily see the rate of applications.	Comment by Eligio Borres: Revising this statement may be considered, use instead “planting density” for rate.
Randomly five hills of the paddy were selected and marked from each treatment to take the observations of growth and yield parameters. Number of tillers hill-1, Number of productive tillers hill-1 was measured at the time of harvest. Height and panicle length of the paddy was measured at harvest stage with the help of scale in centimetre. Same panicle was used to count the number of grains panicle-1, number of filled grains panicle-1. Grain filling percentage was calculated in percent by dividing number of grains panicle-1 to number of filled grains panicle-1 and multiplied by 100. Treatments wise grains was separated and dried for 2 days and measured through weighing balance as kg plot-1. Dried paddy straw was measured in kg plot-1. Grain yield and straw yield was converted kg plot-1 into q ha-1. Harvest index was calculated in percent by using formula: Grain yield divided by biological yield and multiplied by 100. The data of the field experiment were examined through the analysis of variance (ANOVA) method to assess the variations among the treatments, with the means being distinguished by the critical difference (CD) test at a significance level of 5% (Gomez and Gomez, 1984).	Comment by Eligio Borres: Statement maybe considered for revision for grammar and technicality of statement.	Comment by Eligio Borres: Please consider checking this statement, maybe this is kg/ha.
Result and Discussion:
1. Effect on Plant height (cm):
As showed in Table 1, the balanced nutrition through various sources demonstrated notable variations in the height of paddy. The significantly highest plant height (103.5 and 100.6 cm during the year 2022 and 2023 respectively) was achieved with the application of recommended dose of fertilizers (RDF) nitrogen through nano urea along with potassium silicate and micronutrient. The minimum plant height (79.2 and 76.4 cm in the year 2022 and 2023 respectively) was noticed in control treatment (T1).	Comment by Eligio Borres: Results on analysis maybe add here (ANOVA)
[bookmark: _Hlk181458836]The impact of foliar application of nano urea on the enhancement of plant height may be attributed to the efficient absorption of nutrients facilitated by its nano-sized nitrogen particles, which possess a greater surface area compared to conventional urea prills. Nano urea can readily penetrate through the stomata and other openings, allowing for assimilation by plant cells. Furthermore, it is effectively transported through the phloem from the source to the sink within the plant according to its nutritional needs. Any surplus nitrogen is stored in the plant vacuole and is gradually released to support optimal growth and development. In a similar vein, Hashem (2019) indicated that the foliar application of NPK at various growth stages may have contributed to increased plant height, as the provision of excess nutrients to paddy can promote cell elongation and enhance the photosynthetic rate. From the study observed that the use of potassium silicate resulted in an increase in plant height compared to the absence of potassium silicate. This may be attributed to the role of silicon in promoting leaf erectness, which in turn enhances photosynthetic capacity which results in higher plant height (Mrudhula and Krishna, 2020).
Effect on number of tillers hill-1:
The number of tillers hill-1 is the most important component of yield. The data pertaining to number of tillers hill-1 revealed that the application of recommended dose of fertilizers (RDF) along with potassium silicate and micronutrient has positive effect (Table 2). Among the various treatments the treatment T9 i.e. recommended dose of fertilizers (RDF) source of nitrogen through Nano urea along with potassium silicate and micronutrient produce the significantly maximum number of tillers hill-1 (17.11 and 17.79 during the year 2022 and 2023 respectively). The minimum number of tillers hill-1 was recorded in T1 treatment i.e. Control (10.34 and 10.65 during the year 2022 and 2023 respectively). Pool data showed similar results. The application of nano urea as a foliar spray at various growth stages may have resulted in the rapid availability and uptake of these nutrients, leading to faster crop response compared to soil application. 	Comment by Eligio Borres: Please consider adding here the results of analysis. Although you state word significant but not totally emphasizing the results on ANOVA. Discussion of results maybe enhanced and citations maybe provided.
Effect on number of productive tillers hill-1:
The number of productive tillers hill-1 was appreciably increased due to addition of recommended dose of fertilizers (RDF) source of nitrogen through Nano urea along with potassium silicate and micronutrient (Table 2). The maximum number of productive tillers hill-1 (15.17) was recorded in T9 treatment during the year 2022 but during the year 2023 treatment T8 showed significantly higher number of productive tillers hill-1 (14.92) as compare with other treatments. However, the lowest number of productive tillers hill-1 (9.22 and 8.49 during the year 2022 and 2023 respectively) was recorded in control treatment (T1). In pool data treatment T8 showed maximum number of productive tillers hill-1 (14.73). The number of productive tillers hill-1 may be attributed to an adequate supply of nitrogen provided by nano urea during a crucial growth phase. This consistent nitrogen availability likely facilitated ongoing meristematic activity and promoted cell elongation in the plants, ultimately resulting in an increased number of productive tillers hill-1. From the second-year data and pool data observed that application of nano urea reduces the number of productive tillers hill-1 as compare with soil application might be due to continuous application of nano urea increases the uptake of nitrogen from soil and create the deficiency of nitrogen in soil which affects the conversion rate of tillers into productive tillers. Comparable findings were reported by Bhargavi and Sundari (2023).	Comment by Eligio Borres: All results maybe further analyzed in LSD or Tukey’s HSD for comparison of means.
Effect on Panicle Length (cm):
Panicle length did not respond significantly to application of Nano urea, Potassium silicate and micronutrients (Table 2). Among the different treatments, the application of recommended dose of fertilizers (RDF) source of nitrogen through nano urea along with potassium silicate and micronutrient (T9) produced the highest panicle length (24.45 and 24.63 cm during the year 2022 and 2023 respectively) and the lowest panicle length (18.69 and 18.25 cm during the year 2022 and 2023 respectively) was observed in the treatment T1 i.e. Control. 
The increase in panicle length due to application of potassium silicate might be due to silicon play important role in facilitating the absorption of other essential nutrients, which are crucial for plant metabolic processes (Shah et al., 2022).
Effect on number of grains panical-1:
One of the basic yield components of paddy is the number of grains panicle-1 which is affected by various factors including balanced nutrition. As showed in Table 3, the application of recommended dose of fertilizer along with potassium silicate and micronutrient significantly improve the number of grains panicle-1 (154.90) and treatment T5, T7 and T9 was at par during the year 2022. Same treatment showed significantly highest number of grains panicle-1 (142.64) and treatment T7 and T9 was at par in the year 2023. Minimum number of grains panicle-1 (144.44 and 131.66 during the year 2022 and 2023 respectively) was recorded in treatment T1 i.e. Control.	Comment by Eligio Borres: Clear statement of analysis of results maybe presented in the parameters, ANOVA.
The overall total number of grains panicle-1 is higher might be due to the application of urea through soil increases the throughout availability of nitrogen to paddy plant, which enhances the assimilation of photosynthates and their translocation from the source to the sink. Furthermore, the timely provision of nitrogen promotes the onset of grain formation, contributing to an increase in the number of grains panicle-1. Since micronutrient is responsible for translocation of food materials in plants therefore it played vital role in grain setting as well as higher total number of grains panicle-1 (Islam et al., 2018).
Effect on number of filled grains panical-1:
The number of filled grains panicle-1 of paddy was highly accelerated by the application of recommended dose of fertilizers along with potassium silicate and micronutrients (Table 3). Among the treatments, the treatment T8 i.e. application of recommended dose of fertilizer source of nitrogen through urea along with potassium silicate and micronutrient was produced the maximum filled grains panicle-1 (148.33 and 135.74 in the year 2022 and 2023 respectively) which was significant superior over rest of the treatments. The minimum number of filled grains panicle-1 (131.78 and 118.36 during the year 2022 and 2023 respectively) was recorded in the treatment control.  
The split application of urea fertilizer through soil was observed to enhance the number of filled grains panicle-1. This improvement may be attributed to the increased translocation of starch from both the active leaf sites and the straw to the grain sink, as well as the elevated nitrogen levels provided by urea during various growth stages. These factors contributed to a greater interception of photosynthetically active radiation and an overall increase in photosynthesis. 
Effect on Grain filling Percentage (%):
Data associated with grain filling percentage as influenced by recommended dose of fertilizers, potassium silicate and micronutrients in the two studies Kharif, 2022 and 2023 are listed in Table 3. The highest grain filling percentage (95.76 and 95.16 % respectively during the year 2022 and 2023) was achieved with the application of recommended dose of fertilizer along with potassium silicate and micronutrient and which was significantly greater than the other treatments. The minimum grain filling percentage (91.24 and 89.90 % respectively during the year 2022 and 2023) was noticed in control treatment.  Similar results were observed in pool data.
Effect on Grain Yield (q ha-1):
Table 4 indicated that the significantly highest grain yield (59.02 q ha-1) recorded under treatment T9 i.e. application of recommended dose of fertilizer source of nitrogen through nano urea along with potassium silicate and micronutrient, which was at par with treatment T4, T5, T6, T7 and T8 during the year 2022. In the year 2023, application of recommended dose of fertilizer along with potassium silicate and micronutrient (T8) showed statistically significant grain yield (57.71 q ha-1) as compare with other treatments and treatment T9 was at par.  The significantly least grain yield (36.50 and 32.37 q ha-1 during the year 2022 and 2023 respectively) was recorded under control treatment (T1). Based on pool data of both years, the application of T8 treatment showed highest grain yield. 
Nitrogenous fertilizers enhance the yield of paddy grains primarily by promoting the growth of various plant parts and optimizing metabolic processes, including photosynthesis. This optimization results in a greater accumulation and translocation of photosynthates to the economically significant parts of the plant. In the results of year one the application of nano urea along with potassium silicate and micronutrients showed highest yield due to this treatment produced highest number of productive tillers hill-1. But from the result of second year and pool data it was suggested that the application of urea along with potassium silicate and micronutrients noted highest grain yield might be due to this treatment showed highest yield parameters like number of productive tillers hill-1 and number of productive grains panicle-1. Continuous year after year application of nano urea without replenishing the soil with nitrogen decreases the availability of nitrogen in soil which ultimately decreases the yield of paddy.  
Application of potassium silicate increases the grain yield as compare with without potassium silicate treatment might be due to role of silicon in decrease in the percentage of spikelet sterility, an elevation in the rate of photosynthesis, an increase in the number of tillers, and a reduction in the lodging, water loss through transpiration, occurrence of pests and diseases (Shah et al., 2022). The application of micronutrients, including zinc, copper, iron, manganese, and boron, enhances the metabolic processes within plants. This enhancement facilitates flower initiation across multiple tillers. Additionally, these micronutrients promote the synthesis of organic compounds through improved photosynthesis. The plants utilize these organic compounds, such as starch, lipids, and proteins, for cell division and proliferation, ultimately leading to enhanced growth and yield of paddy.
Effect on Straw Yield (q ha-1):
Significant variation in straw yield in paddy across both growing seasons showcased in Table 4. In the year 2022, application of recommended dose of fertilizer source of nitrogen through nano urea along with potassium silicate and micronutrient (T9) showed statistically significant straw yield (52.26 q ha-1) as compare with other treatments and treatment T4, T5, T6, T7 and T8 was at par.  Application of treatment T8, which involved recommended dose of fertilizer along with potassium silicate and micronutrient showed significantly highest straw yield (50.33 q ha-1) as compare with other treatments and treatment T4 and T9 was at par during the year 2023. The minimum straw yield was observed in the control treatment (35.78 and 33.84 q ha-1 in the year 2022 and 2023 respectively). In the pool data of both years, the highest straw yield (50.35 q ha-1) was observed in treatment T8 and lowest (34.81 q ha-1) was observed in treatment T1. 
The enhanced straw yield can be attributed to increased plant height and a greater number of tillers hill-1 associated with the aforementioned treatments. The advancement in straw yield of paddy may be attributed to silicon's role in regulating stomatal activity, photosynthesis, and water use efficiency, which collectively contribute to improved vegetative growth and increased straw yield (Shah et al., 2022).
Effect on Harvest Index (%):
The harvest index of paddy showed no significant differences across the various treatments (Table 4). However, treatment T8 i.e. application of recommended dose of fertilizers along with potassium silicate and micronutrients exhibited a numerically higher harvest index (53.48 %) in pool data of both the years.
Conclusion:
From the two-year study revealed that the application of the recommended dose of fertilizers (RDF) nitrogen via nano urea, in conjunction with potassium silicate and micronutrients, resulted in significantly highest plant height, and the number of tillers hill-1 during both the years. This treatment also produced the highest number of productive tillers hill-1, grain yield and straw yield in initial year but during second year, significantly highest number of productive tillers hill-1, grain yield and straw yield was recorded due to the application of recommended dose of fertilizers (RDF) along with potassium silicate and micronutrient. Furthermore, the statistically highest number of grains panicle-1 as well as the number of productive grains panicle-1 and grain filling percentage due to the application of the recommended dose of fertilizers (RDF) along with potassium silicate and micronutrients during both experimental years. A two-year study and analysis of pooled data indicate that the consistent use of nano urea via foliar spray as a nitrogen source, without substituting nitrogen through soil application, enhances the growth and yield of paddy in the first year. However, it leads to a decline in both growth and yield parameters in the subsequent year. According to the results of this research, it can be concluded that the application of the recommended dose of fertilizers (RDF) nitrogen through urea, along with potassium silicate and micronutrients, is effective in enhancing the growth and yield parameters of paddy in South Gujarat.	Comment by Eligio Borres: Please consider revising this statement. It contradicts with your conclusion.
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Table: 1. Effect of nano urea, potassium silicate and micronutrient on Plant Height (cm) of paddy
	Treatment	Comment by Eligio Borres: All significant results maybe identified with superscript in your table or the comparison of means for all significant results,
	At Harvest

	
	2022
	2023
	Pool

	T1 – Control
	79.2
	76.4
	77.8

	T2 - Recommended dose of fertilizer (RDF)
	84.3
	83.5
	83.9

	T3 - Recommended dose of fertilizer (RDF) nitrogen through nano urea
	85.9
	82.6
	84.3

	T4 - T2 + potassium silicate
	87.4
	91.8
	89.6

	T5 - T2 + micronutrients
	83.8
	89.2
	86.5

	T6 - T3 + potassium silicate
	97.6
	92.1
	94.9

	T7 - T3 + micronutrients
	95.2
	91.7
	93.5

	T8 - T2 + potassium silicate + micronutrients
	98.7
	93.5
	96.1

	T9 - T3 + potassium silicate + micronutrients
	103.5
	100.6
	102.1

	CD @ 5 %
	11.6
	13.3
	











Table: 2. Effect of nano urea, potassium silicate and micronutrient on Number of tillers hill-1, Number of productive tillers hill-1 and Panicle length of paddy
	Treatment
	No. of tillers hill-1
	No. of productive tillers hill-1
	Panicle length (cm)

	
	2022
	2023
	Pool
	2022
	2023
	Pool
	2022
	2023
	Pool

	T1 – Control
	10.34
	10.65
	10.50
	9.22
	8.49
	8.86
	18.69
	18.25
	18.47

	T2 - Recommended dose of fertilizer (RDF) 
	12.00
	13.29
	12.65
	10.67
	10.78
	10.73
	22.12
	22.24
	22.18

	T3 - Recommended dose of fertilizer (RDF) nitrogen through nano urea
	12.78
	12.42
	12.60
	11.33
	10.04
	10.69
	22.43
	22.28
	22.36

	T4 - T2 + potassium silicate
	13.89
	16.67
	15.28
	12.22
	13.73
	12.98
	22.86
	22.64
	22.75

	T5 - T2 + micronutrients
	14.44
	16.13
	15.29
	12.45
	13.04
	12.75
	22.75
	22.45
	22.60

	T6 - T3 + potassium silicate
	15.44
	15.08
	15.26
	13.44
	12.01
	12.73
	23.15
	23.19
	23.17

	T7 - T3 + micronutrients
	15.00
	14.44
	14.72
	13.22
	11.78
	12.50
	23.12
	23.87
	23.50

	T8 - T2 + potassium silicate + micronutrients
	16.11
	17.71
	16.91
	14.54
	14.92
	14.73
	24.03
	24.51
	24.27

	T9 - T3 + potassium silicate + micronutrients
	17.11
	17.79
	17.45
	15.17
	14.18
	14.68
	24.45
	24.63
	24.54

	CD @ 5 %
	2.35
	 2.69
	 
	2.03
	1.78 
	 
	NS
	NS 
	 









Table: 3. Effect of nano urea, potassium silicate and micronutrient on Number of grains panical-1, Number of filled grains panical-1 and Grain filling Percentage of paddy
	Treatment
	No. of grains panical-1
	No. of filled grains panical-1
	Grain filling Percentage (%)

	
	2022
	2023
	Pool
	2022
	2023
	Pool
	2022
	2023
	Pool

	T1 – Control
	144.44
	131.66
	138.05
	131.78
	118.36
	125.07
	91.24
	89.90
	90.57

	T2 - Recommended dose of fertilizer (RDF)
	147.98
	135.37
	141.68
	136.44
	123.26
	129.85
	92.20
	91.05
	91.63

	T3 - Recommended dose of fertilizer (RDF) nitrogen through nano urea
	147.01
	134.36
	140.69
	135.22
	121.98
	128.60
	91.98
	90.79
	91.38

	T4 - T2 + potassium silicate
	145.21
	132.47
	138.84
	137.33
	124.19
	130.76
	94.57
	93.75
	94.16

	T5 - T2 + micronutrients
	151.00
	138.55
	144.78
	141.33
	128.35
	134.84
	93.60
	92.64
	93.12

	T6 - T3 + potassium silicate
	148.09
	135.49
	141.79
	139.67
	126.63
	133.15
	94.31
	93.46
	93.89

	T7 - T3 + micronutrients
	153.69
	141.37
	147.53
	143.78
	132.96
	138.37
	93.55
	94.05
	93.80

	T8 - T2 + potassium silicate + micronutrients
	154.90
	142.64
	148.77
	148.33
	135.74
	142.04
	95.76
	95.16
	95.46

	T9 - T3 + potassium silicate + micronutrients
	153.87
	141.56
	147.72
	145.24
	133.62
	139.43
	94.39
	94.39
	94.39

	CD @ 5 %
	5.78
	4.07
	
	2.73
	2.09
	
	2.67
	1.92
	










Table: 4. Effect of nano urea, potassium silicate and micronutrient on grain yield, straw yield and harvest index of paddy
	Treatment
	Grain yield (q ha-1)
	Straw yield (q ha-1)
	Harvest Index (%)

	
	2022
	2023
	Pool
	2022
	2023
	Pool
	2022
	2023
	Pool

	T1 – Control
	36.50
	32.37
	34.44
	35.78
	33.84
	34.81
	50.50
	48.89
	49.70

	T2 - Recommended dose of fertilizer (RDF)
	48.92
	46.80
	47.86
	44.64
	43.63
	44.14
	52.29
	51.75
	52.02

	T3 - Recommended dose of fertilizer (RDF) nitrogen through nano urea
	49.11
	46.40
	47.76
	44.90
	42.96
	43.93
	52.24
	51.92
	52.08

	T4 - T2 + potassium silicate
	54.63
	54.22
	54.43
	47.63
	47.50
	47.57
	53.42
	53.30
	53.36

	T5 - T2 + micronutrients
	55.48
	52.44
	53.96
	49.48
	45.29
	47.39
	52.86
	53.66
	53.26

	T6 - T3 + potassium silicate
	52.81
	53.03
	52.92
	47.68
	45.86
	46.77
	52.55
	53.63
	53.09

	T7 - T3 + micronutrients
	55.83
	50.16
	53.00
	49.33
	43.86
	46.60
	53.09
	53.35
	53.22

	T8 - T2 + potassium silicate + micronutrients
	58.04
	57.71
	57.88
	50.36
	50.33
	50.35
	53.54
	53.42
	53.48

	T9 - T3 + potassium silicate + micronutrients
	59.02
	54.84
	56.93
	52.26
	47.59
	49.93
	53.04
	53.54
	53.29

	CD @ 5 %
	6.24
	3.21
	 
	7.16
	4.08
	
	NS
	NS
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