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Evaluating the Dose-Dependent Effects of Gold Lotus Slow-Release Fertilizer Tablets on the Growth and Yield of Boro Rice (Oryza sativa L.)
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ABSTRACT 

	A pot experiment was conducted at the Agronomy Field Laboratory, Bangladesh Agricultural University, Mymensingh, during the period from November 2021 to May 2022 to evaluate the impact of slow-release fertilizer (SRF) tablets on the yield performance of boro rice (BRRI dhan29). The experimental treatments were consisted with eight different levels of fertilizer management practices viz. T1= Control (unfertilized), T2= full recommended dose of NPK fertilizer, T3 = 1 tablet/pot, T4 = 2 tablets/pot, T5 = 3 tablets/pot, T6 = 4 tablets/pot, T7 = 5 tablets/pot, T8 = 6 tablets/pot. The experiment was laid out in a completely randomized design (CRD) method with three replications. Result indicated that the highest straw yield (156 g/pot) was observed in T8 treatment (6 tablets/pot) and the highest grains yield (67.33 g/pot) was recorded in T4 treatment (2 tablets/pot. Results of the study exhibit that 2 tablets/pot showed the best result with yield and yield contributing characters. Therefore, the present study could be a dose of 2 tablets/pot was optimal under these pot conditions, but field validation is required. Based on the results, application of 2 SRF tablets per pot is recommended as it produced the highest grain yield and superior yield-contributing traits of boro rice (BRRI dhan29) under pot conditions. However, field-scale validation is necessary before making broader agronomic recommendations.
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1. INTRODUCTION 

Rice (Oryza sativa L.) is the most significant food crop and is consumed by over 3 billion people or more than half of world population.  Grown in a variety of climatic zones to feed the humans, rice is among the most significant cereal crops available worldwide (Asha et al., 2025). Rice is the predominant commodity in Bangladesh's agrarian economy. Bangladesh's food security is contingent upon the produce of an adequate quantity of paddy. In reality, in Bangladesh and in numerous other rice-growing countries, the terms "rice security" and "food security" are interchangeable (Islam et al., 2024; Salam et al., 2022; Brolley, 2015). Bangladesh's annual rice consumption requirement is 35 million tonnes, as reported by the Bangladesh Rice Research Institute (BRRI, 2020). In Bangladesh, rice farming takes up about 78.42% of the land. Of the three seasons for growing rice, boro rice takes up the most land, making up about 41.37% of all rice growing land (BBS, 2021). Agriculture accounts for approximately 13.47% of Bangladesh's gross domestic product (GDP) (BBS, 2021). Bangladesh produced 37.8 million tonnes of rice in 2021, as indicated by the Food and Agriculture Organization's Food Outlook June 2022 (FAO, 2022). A significant step toward a resilient rice system in Bangladesh was taken in 2021 with the production of 20.7 million tons of boro rice (MOA, 2021).
Bangladesh's food and nutrition security strategically prioritizes a resilient rice system (Timsina et al., 2018). Over 165 million people who love rice depend on rice alone for their food and nutrition security (Humaira et al., 2025; Kabir et al., 2020). Peace, stability, and socioeconomic growth in Bangladesh have traditionally depended on the supply of rice at a reasonable price (Hossain et al., 2024; Kabir et al., 2015). The country's primary pillar of rice security, boro rice (dry season rice), has produced two consecutive bumper crops, allaying national and international concerns about food security. Bangladesh is expected to raise its rice production from an estimated 35.8 million tonnes in 2020 to 36 million metric tons during the 2020–21 period, putting it in third position globally, according to a recent US Department of Agriculture (USDA) World Agricultural Production report (USDA, 2021).
Crop yields may be raised in a number of ways. Among other things, using fertilizers correctly is crucial (Sankaran et al., 2005). Enhancing rice yields requires careful control of nitrogen (N) fertilizers. Fertilizers that include nitrogen (N), phosphorus (P), potassium (K), and other critical plant nutrients are generally necessary for crops to be productive (Tuhin et al., 2025; Moe et al., 2019). The rate at which nitrogen (N), phosphorous (P), and potassium (K) fertilizer is applied has significantly grown in crop production during the past few decades (Duarah et al., 2011). However, farmers are seen to apply an uneven amount of N fertilizer, which eventually lowers the fertilizer usage efficiency. Furthermore, after being applied to the field, nitrogenous fertilizers are lost in a variety of ways (Kibria et al., 2025).
The most important nutrient and an essential input for rice production is nitrogen. It impacts rice output, development, and vegetative growth (Imran et al., 2025; Islam et al., 2025). According to Panda et al. (2007), the nitrogen utilization efficiency for rice crops seldom surpasses 50% and typically falls between 25 and 35% when sprayed as urea. Through ammonium volatilization, denitrification, leaching, and surface runoff, nitrogen loss is encouraged by the special circumstances of wet land soil (Dhanushkodi et al., 2022).
Nitrogen losses are a problem when cultivating rice in Bangladesh during the boro season. Therefore, there is a need for practical ways to use nitrogenous fertilizer more effectively. Deep placement and a delayed release of nitrogenous fertilizers have been recommended as ways to reduce nitrogen losses (Mia and Salam, 2024). Urea super granules (USG), a fertilizer that may save 30% of nitrogen when compared to prilled urea, can be applied to the rice root zone 8-10 cm deep (also known as the reduced zone of rice soil). This increases absorption rate, enhances soil health, and ultimately increases production (Savant et al., 1996). Craswell and Datta (1980) claim that while slow-release fertilizer (SRF) applied 8–10 cm deep may result in minimal loss, broadcast urea treatment on the top soil might produce losses of up to 50%. Additionally, they said that deep application of slow-release fertilizers gives the crop and soil an extra boost of nitrogen (Sadik et al., 2025). The best way to boost rice output and nitrogen utilization efficiency is to apply slow-release fertilizers to the root zone (Sharma and Prasad, 1999).
As a result, we must figure out how to slow down the rate at which nitrogenous fertilizers are being reduced (Mia et al., 2023; Alam et al., 2019). Higher agronomic efficiency can be attained with nitrogen fertilizers that are more efficient than conventional fertilizers, such as slow-release fertilizers (SRF). Sparingly soluble alkaline potassium-magnesium phosphate, which has a gradual action and improves the pH of acidic soils, is a key component of slow-release fertilizers. Comparing SRF-treated paddy soil to other forms of nitrogen fertilizers, it was shown to have the highest rice production but the lowest methane emissions. The effects of SRF tablets on rice output have not been thoroughly investigated in Bangladesh, despite the fact that agricultural use and scholarly interest in SRF have grown significantly. Thus, the current study aims to determine the optimal dosage, the impact of slow-release fertilizer tablets on boro rice yield performance, and a comparison with conventional NPK treatment.

2. material and methods 
2.1 Experimental Site and Design
The experimental field is situated at an elevation of 18 meters above sea level in the southwestern region of the Old Brahmaputra River, at 24° 75″ N latitude and 90° 50″ East longitude. This site is situated in Old Brahmaputra Floodplain AEZ-9's non-calcareous dark grey floodplain soil (UNDP and FAO, 1988). The experiment was laid out in a completely randomized design (CRD) with three replications. Thus, total number of pot was 24 (8×3). In each replication, 8 pots were placed side by side. Individual pots were kept 15–20 cm apart, while replications were kept 1.0 m apart.
2.2 Experimental Treatment
Control (Unfertilized) (T1), Full recommendation dose of NPK (T2), 0.5 SRF tablets m-2 area = 0.125 tab per 50 kg soil (1 tablet/pot) (T3), 1.0 SRF tablets m-2 area = 0.25 tab per 50 kg soil (2 tablets/pot) (T4), 1.5 SRF tablets m-2 area = 0.375 tab per 50 kg soil (3 tablets/pot) (T5), 2.0 SRF tablets m-2 area = 0.50 tab per 50 kg soil (4 tablets/pot) (T6), 2.5 SRF tablets m-2 area = 0.625 tab per 50 kg soil (5 tablets/pot) (T7),  3.0 SRF tablets m-2 area = 0.75 tab per 50 kg soil (6 tablets/pot) (T8)
2.3 Preparation of Seedling Nursery Bed
A plot of ground was chosen for cultivating seedlings. The area was puddled nicely with a country plough, then levelled with a ladder. The growing seedlings were sowed in the nursery beds on November 25, 2021. The robust seedlings on the nursery bed were raised with proper care. Weeds were eliminated, and irrigation was provided in the nursery bed as needed.
2.4 Collection of Experimental Pot and Preparation of Pot Soil
Plastic pots of 27 cm × 20 cm were purchased from market. Each pot's top and bottom diameters were 27 cm and 20 cm, respectively. Each pot measured 65 centimetres in circumference. Following the collection, dirt was added to the pots. Since rice is a water-loving plant, the containers were left without any holes. The soil was collected from a selected rice field of Agronomy Field Laboratory of BAU, Mymensingh. Plant parts, inert materials, visible insect and pests were eliminated from soil. Each pot contained 10 kg of prepared soil. The pot was filled with water until the dirt was saturated.
2.5 Fertilizer Application
The experimental pots under T2 treatment were fertilized as 2.0, 1.0 and 0.6 g per pot in the form of urea, triple super phosphate (TSP), muriate of potash (MP) respectively. General recommended doses of NPK were converted into gram based on 10 kg soil in each pot and doubled before application. The final pot preparation involved applying one third of the urea and the entire amount of other fertilizers. Two instalments of the remaining urea were administered at 15 and 30 Dats. Gold Lotus (Bua Thong) slow-release fertilizer tablets is the composition of balanced NPK. It is manufactured in Thailand in solid form. These tablets are specially designed to release their nutrients gradually. The experimental pots under T3, T4, T5, T6, T7 and T8 treatments were fertilized with Gold Lotus (Bua Thong) slow-release fertilizer tablets. Gold Lotus SRF tablets were applied at 3-7 cm deep from the soil and 2-3 cm from the root tip. SRF tablets were applied according to the treatments up to 3 months.
2.6 Uprooting and Transplanting Seedlings
One day prior to the seedlings being uprooted, water was applied to the nursery bed to make it damp. On January 10, 2022, the seedlings were removed and moved right away to the experimental pots. For transplantation, seedlings that were healthy and comparable in size were chosen. On 10 January 2022, seedlings were moved into the puddled pots that had been prepared, at a pace of three hills per pot and three seedlings per hill, respectively.
2.7 Intercultural Operations
Excess water was drained out of the experimental pots during periods of intense rainfall, and they were watered as needed. During the growth stage, no significant insects were observed. Crops were shielded from predators and birds by utilizing nets.
2.8 Crop Characters at Harvest
Data on yield and yield contributing characters were recorded on the following parameters. Plant height (cm), Number of total tillers hill-1, Number of effective tillers hill-1, Number of non-effective tillers hill-1, Number of grains panicle-1, Number of sterile grains panicle-1, 1000-grain weight (g), Grain yield (g pot-1), Straw yield (g pot-1), Biological yield (g pot-1), Harvest index (%)
2.9 Statistical Analysis
In order to prepare them for statistical analysis, the data were gathered and tabulated. To determine the importance of the variance brought about by the experimental treatments, the recorded data on a variety of plant traits were statistically examined. To compare the differences in treatment means, Duncan's Multiple Range Test was used. (Gomez and Gomez, 1984).

3. results and discussion
3.1 Plant Height
The effect of slow-release fertilizer tablets (Bua Thong/Gold Lotus) on plant height of boro rice (BRRI dhan29) was evaluated and found that different levels of fertilizers significantly changed plant height. The tallest plant (85.33 cm) was observed in T4 (2 tablets/pot) and the shortest one (65.66 cm) was found in T7 (5 tablets/pot). Result revealed that increased plant height was observed in (T3, T4, T5 and T6) treatments excluding T7, T8 compared to control (T1). Increased plant height with the slow-release fertilizer tablets application might be because of sufficient availability of balance fertilizer for the rice plant throughout the life cycle. Similar findings were obtained by Hossain and Sarker (2020) who conducted an experiment and reported that the application of slow-release fertilizer produced the tallest plants.
3.2 Number of Total Tillers Hill-1
In this study number of total tillers hill-1 was significantly influenced by different levels of slow-release fertilizer tablets (SRF). Result indicated that number of total tillers hill-1 was increased with the use of SRF tablets compared to control. The highest number of total tiller hill-1 (13.0) was obtained in T4 treatment (2 tablets/pot) and the lowest number of total tillers hill-1 (9.0) was obtained in T1 treatment (control) (Table 1). Qiong et al. (2021) conducted a pot experiment and discovered that the various controlled-release and slow-release fertilizers had an impact on the dynamic alterations of rice tillers. According to this study it was mention that slow-release fertilizers tablets increased total tiller number per hill.
3.3 Number of Effective Tillers Hill-1
Effect of different slow-release fertilizer tablets on number of effective tillers hill-1 was significant. The highest number of effective tillers hill-1 (11.66) was found in T4 (2 tablet/pot) and the second highest number of effective tillers hill-1 (10.33) was obtained in T2 and T5 (Table 1). The lowest number of effective tillers hill-1 (6.33) was found in T8 treatment (6 tablets/pot). Result indicated that number of effective tillers hill-1 was increased with the use of SRF tablets and reduced when used high dose of slow-release fertilizer tablets compared to control. Similarly, Wu et al. (2017) conducted a study and reported that deep placement of SRF fertilizers increased effective tiller numbers at earlier growth stages compared to N broadcasting application (NBP).
3.4 Number of Non-Effective Tillers Hill-1
The number of ineffective tillers per hill altered considerably as a result of the effects of varying levels of slow-release fertilizers. T8 treatment (6 tablets/pot) had the most non-effective tillers hill-1 (4.33), while T1 treatment had the lowest number of non-effective tillers hill-1 (0.66). (Table 1).
3.5 Number of Grains Panicle-1
A study by Bhuyan et al. (2016) found that completely placement of slow-release fertilizer (USG) in raised bed planting produced higher number of panicles per unit area and number of grains per panicle, suggesting that slow-release fertilizer increased number of grains panicle-1. The number of grains panicle-1 was significantly influenced by different levels of slow-release fertilizers, with the highest number of grains panicle-1 (116.53) obtained in T4 treatment (2 tablets/pot) and the lowest number of grains panicle-1 (85.73) obtained in T7 treatment (5 tablets/pot) (Table 1).
3.6 Number of Sterile Grains Panicle-1
Different quantities of slow-release fertilizer tablets (SRF) had a substantial impact on the quantity of sterile grains panicle-1 in this study. Result indicated that the highest number of sterile grains panicle-1 (24.2) was obtained in T8 treatment (6 tablets/pot) and the lowest number of sterile grains panicle-1 (11.43) was obtained in T4 treatment (2 tablets/pot) which statistically showed reduced number of sterile grains panicle-1 compared to control (T1) (Table 1).
3.7 1000-Grain Weight
All the treatments under study were significantly changed by different levels of slow-release fertilizer tablets (SRF) for their 1000-grain weight. Result indicated that 1000-grain weight was increased with the use of SRF tablets excluding T8 treatment (6 tablets/pot) compared to control (T1). The highest thousand grains weight (22.9 g) was recorded in T4 treatment (2 tablets/pot). The lowest thousand grains weight (19.66 g) was found in T8 treatment (6 tablets/pot). Similar result was also found by Bhuyan et al. (2016) conducted research and showed that deep placement of slow-release fertilizer (USG) in raised bed planting increased 1000-grain weight for transplanted boro rice.
3.8 Grain Yield
This study indicated the effect of different levels of slow-release fertilizers tablets differed significantly in respect of grain yield. Result showed that the highest grain yield (67.33 g/pot) was recorded in T4 treatment (2 tablets/pot). The lowest grains yield (33 g/pot) was found in T8 treatment (6 tablets/pot). Result revealed that increased grain yield was observed in (T3, T4, and T5) treatments excluding T6, T7 and T8 compared to control (T1) (Fig. 1). Similar findings were obtained by Wu et al. (2017) who conducted an experiment and reported that N, P, K balanced deep placement (NPKDP) could also further increase in grain yield and N recovery efficiency compared to N deep placement

Fig. 1. Grain yield of boro rice (g pot-1) as influenced by different treatments.
Figure with similar letter (s) do not differ significantly whereas figure with dissimilar letter differ significantly as per DMRT. Here, T1= Control (Unfertilized), T2= full recommended dose of NPK fertilizer, T3 = 1 tablet/pot, T4 = 2 tablets/pot, T5 = 3 tablets/pot, T6 = 4 tablets/pot, T7 = 5 tablets/pot, T8 = 6 tablets/pot.
3.9 Straw Yield
In this study straw yield was significantly influenced by different levels of slow-release fertilizer tablets (SRF). Result indicated that the highest straw yield (156 g/pot) was observed in T8 treatment (6 tablets/pot) and the lowest straw yield (108.33 g/pot) was observed in T1 treatment (control) which statistically showed that increased straw yield compared to control (T1) (Fig. 2).


Fig. 2. Straw yield (g pot-1) as influenced by different treatments.
Figure with similar letter (s) do not differ significantly whereas figure with dissimilar letter differ significantly as per DMRT. Here, T1= Control (Unfertilized), T2= full recommended dose of NPK fertilizer, T3 = 1 tablet/pot, T4 = 2 tablets/pot, T5 = 3 tablets/pot, T6 = 4 tablets/pot, T7 = 5 tablets/pot, T8 = 6 tablets/pot.
3.10 Biological Yield
A considerable impact of varying levels of slow-release fertilizers was observed on biological yield. (Table 1). The highest biological yield (198.33 g/pot) was obtained in T4 treatment (2 tablets/pot) followed by T5, T6, T7, T8, T2 and the lowest biological yield (162 g/pot) was obtained in control (T1).
3.11 Harvest Index (%)
There was significance difference in the effect of different level of slow-release fertilizers tablets in respect of harvest index (Table 1). The highest harvest index (33.96 %) was found in T4 treatment (2 tablets/pot) followed by T1, T2, T5, T3 and the lowest harvest index (17.42 %) was observed in T8 treatment (6 tablets/pot) (Table 1). Harvest index increased in T4 treatment (2 tablets/pot) compared to control (T1)






Table 1. Effect of different level of slow-release fertilizer tablets on yield and yield contributing characters of boro rice
	Treatments
	Plant height (cm)
	Number of total tillers hill-1
	Number of effective tillers hill-1
	Number of non-effective tillers hill-1
	Number of grains panicle-1
	Number of sterile grains panicle-1
	1000-Grain weight (g)
	Biological yield (g/pot)
	Harvest index (%)

	T1
	68.66cd*
	9c
	8.66bc
	0.33c
	98.67c
	11.66d
	19.9c
	162b
	33.71a

	T2
	67.33b
	11b
	10.33ab
	0.66c
	109.50b
	5.33e
	21.33b
	186a
	33.34a

	T3
	75.33b
	9.66bc
	9bc
	1c
	93.07d
	20.76b
	20.26bc
	171.33b
	31.45a

	T4
	85.33a
	13a
	11.66a
	0.66c
	116.53a
	11.43d
	22.9a
	198.33a
	33.96a

	T5
	73bc
	11b
	10.33ab
	1.33c
	110b
	17.20c
	21.2b
	197.33a
	32.44a

	T6
	70bcd
	10bc
	7.33cd
	2.66b
	107.73b
	13.50d
	20.33bc
	189.67a
	25.83b

	T7
	65.66d
	11b
	7.33cd
	3.66ab
	85.73e
	17.66c
	20.73bc
	189a
	21.34c

	T8
	68.66cd
	10.66bc
	6.33d
	4.33a
	90.43d
	24.2a
	19.66c
	189a
	17.42d

	SE
	1.7
	0.66
	0.68
	0.37
	1.30
	0.90
	0.41
	1.7
	0.97

	Level of significance
	*
	**
	**
	**
	**
	**
	**
	**
	*

	CV (%)
	4.30
	10.83
	13.41
	15.21
	2.22
	10.00
	3.48
	4.39
	5.87


In a column, figures with the same letter (s) or without letter do not differ significantly Whereas figures with dissimilar letter differ significantly as per DMRT, ** = Significant at 1 % level of probability  *= significant at 5% level of probability.T1= Control (Unfertilized), T2= full recommended dose of NPK fertilizer, T3 = 1 tablet/pot, T4 = 2 tablet/pot, T5 = 3 tablet/pot, T6 = 4 tablet/pot, T7 = 5 tablet/pot, T8 = 6 tablet/pot.
4. Conclusion
Based on the results of this pot experiment, the T4 treatment (2 tablets per pot) produced the highest grain yield and favourable yield-contributing characters among the tested treatments. The findings indicate that SRF tablet–based fertilizer management may influence rice yield performance under controlled conditions; however, the results should be interpreted cautiously due to the pot-based nature of the study and differences in fertilizer application methods among treatments. Further field-based experiments across diverse environments and rice varieties, including assessments of nutrient use efficiency, are required to validate these findings and to better isolate the specific effects of SRF technology.
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Grain yield	c
ab
bc
a
a
c
d
e

T1	T2	T3	T4	T5	T6	T7	T8	54.66	62	55	67.33	64	49	40.33	33	Treatments


Grain yield (g pot-1)



Straw yield	f
de
ef
cd
cd
cd
bc
ab

T1	T2	T3	T4	T5	T6	T7	T8	108.33	124	116.33	131	133.33000000000001	140.66999999999999	148.66999999999999	156	Treatments


Sraw yield (g pot-2)



