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ABSTRACT 

	Split application of potassium tends to improve yield and yield-contributing characters of rice. To study the impact of split application of potassic fertilizer on yield performance of transplant (T.) aman rice, a field experiment was conducted at the Agronomy Field Laboratory of Bangladesh Agricultural University, Mymensingh during the period from June to October 2024. The experiment included five T. aman rice varieties viz., BRRI dhan56, BRRI dhan66, BRRI dhan71, BRRI dhan75 and Binadhan-7 and four times split application potassic fertilizer viz., Control (no potassic fertilizer), basal application of full dose of potassic fertilizer, ½ as basal + ½ at active tillering stage, 1/3rd as basal + 1/3rd at active tillering stage + 1/3rd at panicle initiation (PI) stage. The experiment was laid out in a randomized complete block design (RCBD) with three replications. Results showed that among the five short duration varieties, BRRI dhan66 produced the highest grain yield due to highest number of total and effective tillers hill-1 and highest number of grains panicle-1. Split application of potassic fertilizer as 1/3rd basal + 1/3rd at active tillering stage + 1/3rd at (PI) stage produced the highest grain yield due to highest number of total and effective tillers hill-1, highest number of grains panicle-1 and heaviest 1000-grain weight. Rice variety BRRI dhan66 with three times split application of potassic fertilizer as 1/3rd basal + 1/3rd at active tillering stage + 1/3rd at PI stage produced the highest grain yield which was statistically identical to rice variety Binadhan-7 with three times split application of potassic fertilizer as 1/3rd basal + 1/3rd at active tillering stage + 1/3rd at PI stage. From the results of the study, it may be concluded that BRRI dhan66 with three times split application of potassic fertilizer as 1/3rd basal + 1/3rd at active tillering stage + 1/3rd at PI stage may be recommended for maximizing grain yield of T. aman rice.
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1. INTRODUCTION 
Rice (Oryza sativa L.) is the staple food for more than half of the world's population, and in Bangladesh, it plays a central role in food security and rural livelihoods. Rice is mostly cultivated in Bangladesh as transplanting and the annual production is approximately 40.10 million tons from 11.70 million hectares of land [1]. The annual per capita consumption of rice in Bangladesh is an average of 179.9 kg in contrast to the global average of 53.5 kg per annum [2]. In Bangladesh rice production has increased from 12.97 million tons in 1977 to 40.10 million tons in 2023, despite a population increase of 2.29 times during the same period [3]. As the population projection for Bangladesh estimates an increase to 220 million by 2050 from the current 169 million [4], the importance of rice production becomes even more pronounced. Among the three rice crops aus (summer rice), transplant aman (autumn) rice and boro (winter) rice, transplant aman rice covers about 56% of the total rice area. It covers the largest area of 5.6 million hectares with a production of 9.3 million tons of rice [1]. 
Variety is the key component to produce higher yield of rice depending upon their differences in genetic constituents, input requirements and response, growth process and off course the prevailing environmental conditions during the growing season. The growth process of rice plants under a given agro-climatic condition differs with variety. The potential for increasing rice production strongly depends on the ability to integrate a better crop management for the different varieties into existing cultivation systems [5]. If a short duration T. aman rice variety is chosen in a pattern (T. aman-Mustard-Boro rice) other crop can get optimum time period for their growth and development. As a result, total system productivity of a field increase.
The health benefit of rice includes its ability to provide instant energy, regulate and improve bowel movements, stabilize blood sugar levels and slow down the aging process. It also plays a role in providing Vitamin B1 to the human body. On the other hand, potassium is a major inorganic constituent of plants and its deficiency affects several metabolic processes. A number of physiological disorders are directly related to insufficient uptake of potassium. Potassium helps control or reduces the severity of plant diseases and increase the plant resistance to drought and other stress. It also helps overcome “bronzing disease” caused by iron toxicity and prevents root damages caused by hydrogen sulphide or by organic substances. It performs many functions in plants such as promoting growth and increasing yield, aiding in the translocation of carbohydrates to maintain cell permeability, increases the efficiency of the leaf in manufacturing sugars, strengthening plants tissues and preventing lodging, increasing resistance to pests, promoting root growth in conjunction with adequate supply of phosphates, acts an activator of a number of amino acid-activating enzymes. Potassium (K) is an essential macronutrient that influences many physiological processes in rice, including enzyme activation, photosynthesis, water regulation and resistance to pests and diseases. However, potassium management in rice cultivation is often overlooked compared to nitrogen and phosphorus. 
Field crops generally absorb potassium (K) faster than nitrogen (N) or phosphorous (P), where K also plays an important role in ensuring efficient utilization of N [6]. Potassium is not easily assimilated into organic matter as in the case of N and P, but helps in translocation of photosynthetic products and other plant metabolites, thus contributing to improved grain quality [7]. Though K is not a constituent of any plant structure or compound, K input plays a role in many important regulatory processes in the plant such as the grain quality of rice [8]. Rice and wheat require large quantities of K, and a continuous supply of K is necessary up to heading stage after completion of the reproduction stage [6]. It is reported that 200–300 kg K2O ha-1 was necessary to obtain 5-10 t ha-1 of cereal crop yield [9]. Previous study also reported that higher K rates result in a stronger aroma, whiter and glassier appearance and lower softness in basmati rice [10]. Potassium fertilization applied as panicle-fertilizer significantly increases the grain yield and quality [11].
Traditional one-time application of potassic fertilizer may lead to nutrient losses, especially under high rainfall or poorly drained soil conditions common during the T. aman season. Split application of potassic fertilizer, where the total dose is applied in multiple stages rather than all at once, is being increasingly explored as a strategy to improve nutrient use efficiency and optimize crop yield. Moreover, the response of rice to potassium fertilization can vary with the genetic characteristics of different varieties. Therefore, understanding the interaction between rice variety and potassium application method is critical for developing variety-specific nutrient management practices. Keeping the above points in views, the present study was, therefore, undertaken to find out the effect of variety and split application potassic fertilizer on the yield performance of transplant aman rice and to determine the interaction effect of variety and split application of potassic fertilizer on the yield of transplant aman rice. The findings are expected to inform improved agronomic practices that enhance productivity and ensure sustainable rice farming.

2. material and methods 

The experiment was conducted at the Agronomy Field Laboratory, Bangladesh Agricultural University (BAU), Mymensingh from June through October 2024 to study the effect of variety and split application of potassic fertilizer on the yield performance of transplant aman rice. This experiment site is located at 24°75' N latitude and 90°50' E longitude having an altitude of 18 m above the mean sea level. The experimental site belongs to the Sonatala series of Old Brahmaputra Floodplain Agro-ecological Zone (AEZ-9) having non-calcareous dark grey floodplain soils with pH 6.5 [12]. The experiment field was medium-high land having sandy loam, low in organic matter content and its general fertility level was also low. The experimental site's climate is classified as sub-tropical and is distinguished by high temperature, high levels of humidity and a lot of precipitation with periodic gusty winds during the Kharif (April to September) season and little precipitation with a moderately low temperature and abundant sunshine during the Rabi season. Weather data during the experimentation period is shown in Fig. 1. Two experimental factors were included in the experiment. These were - Factor A: Variety: BRRI dhan56 (V1), BRRI dhan66 (V2), BRRI dhan71 (V3), BRRI dhan75 (V4) and Binadhan-7 (V5)  Factor B: Three times split application of potassic fertilizer:  control (no potassic fertilizer, K0), basal application of full dose of potassic fertilizer (K1), ½ as basal + ½ at active tillering stage (K3) and 1/3rd as basal + 1/3rd at active tillering stage + 1/3rd at panicle initiation (PI) stage. The experiment was laid out in randomized complete block design (RCBD) with three replications. There were altogether (5 × 4 × 3) 60-unit plots. 

[image: ]
Fig. 1: Distribution of monthly average air temperature, relative humidity, rainfall and sunshine hours of the experiment site during the period from June to October 2023

[bookmark: _Hlk145705273]Good quality seed is the prime requirement for a good harvest. Use of properly filled, healthy seeds can ensure 5-20% higher yields than poor quality seeds. Healthy and vigorous seeds of BRRI dhan56, BRRI BRRI dhan66 and BRRIdhan75 were collected from Bangladesh Rice Research Institute (BRRI), Joydebpur, Gazipur and seed of Binadhan-7 were collected from Bangladesh Institute of Nuclear Agriculture (BINA), BAU campus, Mymensingh. Selected seeds were soaked in water for 24 hours and then kept in gunny bags. Seeds started sprouting after 48 hours and almost all seeds were sprouted after 72 hours. Sprouted seeds were sown in the wet nursery bed on 18 June 2023. Proper care was taken to raise the seedlings in the nursery bed. Thirty-four-day old seedlings were uprooted carefully early in the morning on 21 July 2024 without causing injury to roots of the seedlings. The uprooted seedlings were kept on soft mud in shade until they were transplanted in the main field. About ten days before transplanting the experimental land was prepared by a power tiller. It was then ploughed and cross ploughed four times followed by laddering to obtain a desirable tilth and to make the soil ready for transplanting. Weeds and stubbles were removed and the field was cleaned. The experimental field was then divided into unit plots according to the layout of the experimental design. The uprooted seedlings were transplanted carefully on 5 July 2024 in the main field at the rate of 2-3 seedlings hill-1 with 20 cm × 15 cm row and hill spacings, respectively. Nitrogen (in the form of urea) was applied at the rate of 150 kg urea ha-1 in three equal splits at 7, 22 and 35 DATs. At the time of final land preparation full dose of triple super phosphate (TSP), gypsum and zinc sulphate were applied at the rate of 60, 60 and 10 kg ha-1, respectively, in all plots. Potassic fertilizer (muriate of potash, MoP) was used as per experimental treatment specification. The recommended dose of MoP was 100 kg ha-1. For ensuring vigorous growth and development of crop intensive care was taken during growth period of the crop. Damaged seedlings were replaced with healthy seedlings after one week of transplantation from the same source to maintain optimum plant population. Experimental plots were irrigated as and when necessary. Excess water was drained out from the plots before 15 days of harvest to enhance maturity of the crop. Pre-emergence herbicide Superhit 500 EC (Pretilachlor) @ 1 L ha-1 was sprayed at 3 days after transplanting followed by one hand weeding at 30 DAT to control weeds. There was no remarkable infestation by insect pest or diseases during the crop growth period. Therefore, no plant protection measures were taken. The experimental field was observed regularly and the field was looked nice with normal green leaves. For recording data, three hills were randomly selected from each plot (outside the area selected for final harvest). The crops were harvested at full maturity when 90% of the seeds became golden yellow in color. One square meter area from each plot was selected from the central portion and cut manually from the ground level to take grain and straw yields. The rice varieties BRRI dhan56 and BRRI dhan75 were harvested on 1 October 2024. The rest of the varieties (BRRI dhan66, BRRI dhan71 and Binadhan-7) were harvested on 6 October 2024. The harvested crop was separately bundled, properly tagged and then brought to the concrete threshing floor. The crops were threshed with a pedal thresher and the fresh weights of grain and straw were recorded and converted to t ha-1. The grains were cleaned and dried to a moisture content of 14%. Straws were sun dried to record straw yield per square meter. Grain and straw yields recorded from one square meter finally converted to t ha-1. Data for yield and yield contributing characters were recorded, compiled and tabulated in proper form for statistical analysis. The collected data were statistically analyzed using “Analysis of Variance” technique with the help of computer package program, MSTAT-C. The significance of mean difference among the treatments was adjudged by Duncan's Multiple Range Test (DMRT) [13], where needed.

3. results and discussion
[bookmark: _Hlk204078300]
[bookmark: _Hlk204523443]3.1 Effect of variety on yield and yield attributes of rice
Yield and yield contributing characters of rice were significantly affected by different rice varieties (Table 1). Plant height of different rice varieties ranges from 96.86 cm to 122.00 cm where the longest plant (122.00 cm) was found in BRRI dhan56 and the shortest one (96.86 cm) was documented in Binadhan-7 variety.  Mou et al. [14] and Afroz et al. [15] observed similar variation in plant height due varietal differences. Varietal differences in plant height might be due to the heredity or varietal character. Moreover, some varieties are naturally taller due to genes that promote stem elongation, while others are bred to be shorter for lodging resistance. Comparatively, all the rice varieties produced more TT and ET where the lowest total tillers plant-1 was observed in BRRI dhan71 but BRRI dhan66 had the highest number of total tillers hill-1 (11.61) and effective tillers hill-1 (10.79) which was identical to the total tillers and effective tillers of Binadahn-7. Panicle length varied from 21.25 cm (BRRI dhan75) to 25.02 cm (BRRI dhan56). This was might be due to genetic makeup of the variety and different rice varieties have inherent genetic differences that influence their panicle length. The result of the study corroborates the findings of previous reports of Hossain et al. [16] and Shiyam et al. [17]. The highest number of grains panicle-1 (122.70) was recorded in the rice variety BRRI dhan66 which was statistically identical (119.40) to BRRI dhan71. The lowest number of grains panicle-1 (87.40) was observed in the variety Binadhan-7 which was statistically identical to the variety BRRI dhan75. Grain production is a genetic character which varies among the varieties. Some varieties might have a higher rate of grain filling, leading to more filled grains per panicle. Moreover, varieties that can efficiently translocate photosynthates to the panicle during grain filling may have a higher number of filled grains. Similar research result was also reported by Pattnaik et al. [18]. This is because the developing grains rely on these photosynthates for their growth and development and efficient translocation ensures that more grains receive the necessary resources to mature properly.  Compared to Binadhan-7 and BRRI dhan75 about 40.39%, 36.61% and 27.14 increase in grains panicle-1 was noticed in BRRI dhan66, BRRI dhan71 and BRRI dhan56. The highest number of sterile spikelets panicle-1 (23.49) was recorded in the variety BRRI dhan71 and the lowest one (21.80) in the variety BRRI dhan56 which was statically identical to the variety BRRI dhan66. This finding corroborates the findings of Skazhennik et al. [19] who found variation of sterile spikelets panicle-1 due to variety. 1000-grain weight is a variable trait in rice, influenced by both genetic and environmental factors, and it plays a significant role in rice production and quality. The heaviest 1000-grain weight (23.49 g) was determined in the variety BRRI dhan71 which was statistically identical (22.31 g) to the variety BRRI dhan75 which was followed by BRRI dhan66. The lowest 1000-grain weight (21.80 g) was recorded in the variety BRRI dhan56. The highest grain yield (4.72 t ha-1) was noticed in the variety BRRI dhan66 which was statistically similar (4.46 t ha-1) with the variety Binadhan-7. The highest grain yield in the variety BRRI dhan66 might be due to the highest number of effective tillers hill-1, comparatively lower number of sterile spikelets panicle-1 and the highest number of grains panicle-1. Positive relation of grain yield with number of panicles plant-1 was reported by Golam et al. [20]. Golam et al. [20] reported positive contribution of grains panicle towards grain yield, which is agreement with the findings of the present study. Seyoum et al. [21] and Eidikohnaki et al. [22] reported the positive association of grain yield with grains panicle-1. The highest straw yield (6.65 t ha-1) was recorded in BRRI dhan66 and the lowest one (5.32 t ha-1) was found in BRRI dhna75. Different rice varieties have been found to show varying amounts of straw [23]. 

Table 1. Effect of variety on the yield of and yield attributes of T. aman rice
	Variety
	Plant height (cm)
	Total tillers
hill-1 (no.)
	Effective tillers hill-1 (no.)
	Panicle length (cm)
	Grains panicle-1 
(no.)
	Sterile spikelets panicle-1 
(no.)
	1000-grain weight (g)
	Grain yield 
(t ha-1)
	Straw yield 
(t ha-1)

	BRRI dhan56
	122.0a*      
	10.95ab
	9.971bc
	25.02a       
	95.68b     
	18.45a
	21.80c
	3.965c    
	5.891b

	BRRI dhan66
	112.8b
	11.61a
	10.79a
	23.61b
	122.7a
	13.70c
	22.26b
	4.718a   
	6.652a

	BRRI dhan71
	115.7b     
	10.28b
	9.362c
	24.63a
	119.4a
	13.94bc
	23.49a
	4.248bc
	6.001b

	BRRI dhan75
	98.80c   
	11.30a  
	10.16ab
	21.25d
	87.42c
	15.92b
	22.31a
	4.037c
	5.319c

	Binadhan-7
	96.86c   
	11.64a
	10.66a
	22.49c
	87.40c
	15.16bc
	22.38b
	4.459ab
	6.173b

	Level of significance
	0.01
	0.01

	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01

	CV (%)
	5.33
	7.65
	7.70
	4.85
	7.94
	15.44
	1.16
	9.17
	9.52


*In a column figures having common letter(s) do not differ significantly as per DMRT

3.2 Effect of split application of potassic fertilizer on the yield and yield attributes of rice 
Yield and yield contributing characters of rice were significantly affected by the split application of potassic (muriate of potash) fertilizer (Table 2). Though plant height is a genetic trait but it varied significantly due to potassic fertilizer. The tallest plant (113.40 cm) was recorded from ½ at final land preparation and ½ potassic fertilizer application at active tillering stage. The shortest plant (105.80 cm) was obtained from control treatment where no potassic fertilizer was applied. This finding corroborates the findings of Rabbani et al. [24] who reported that plant height increased at 15, 30, 45, 60, 75 days after transplanting (DAT) and at harvest. Potassium enhances enzyme activation, photosynthesis, cell division and cell elongation, as a results plant height was increased. Similar finding was also reported by Banu et al. [25].  The highest number of total and effective tillers (12.17 and 11.16, respectively) was found in split application of potassic fertilizer as 1/3rd at final land preparation + 1/3rd at active tillering stage + 1/3rd at PI stage which was statistically similar to application of potassic fertilizer as ½ at final land preparation + ½ potassic fertilizer at active tillering stage. This is because of split application might reduce K loss and ensures availability of K when the plant needs it most, especially during early tillering stage. Similar findings were also reported by Mahfuza et al [26] and Manzoor et al. [27] who obtained the highest number of effective tillers hill-1 by split application of potassic fertilizer at 25 and 45 DAT. The lowest number of total and effective tillers (12.17 and 11.16, respectively) was recorded from no potassic fertilizer application treatment. The longest panicle (24.12 cm) was found in split application of potassic fertilizer as ½ at final land preparation + ½ potassic fertilizer at active tillering stage which was statistically similar with application of potassic fertilizer as 1/3rd at final land preparation + 1/3rd at active tillering stage + 1/3rd at PI stage and the shortest one (22.86 cm) was found in control treatment. Panicle initiation and development are critical stages where high K is needed for cell elongation, hormone activity and carbohydrate translocation. Split application of K ensures availability of K when the plant needs which directly supports panicle initiation and elongation. Ali et al. [28] and Manzoor et al. [27] reported significant increase in panicle length when potash was applied in splits at different growth stages over a single application as basal. The highest number of grains panicle-1 (111.10 cm) was recorded in application of potassic fertilizer ½ at final land preparation + ½ potassic fertilizer active tillering stage which was statistically similar (109.40) with application of potassic fertilizer as 1/3rd at final land preparation + 1/3rd at active tillering stage + 1/3rd at PI stage and the shortest one (88.69) was found in control treatment. Basal application of K can lead to leaching or fixation in the soil, especially in light or clayey soils. By split application of more K remains available in the root zone during reproductive stages when demand is high, enhancing grain formation and development and thus number of grains panicle-1 increased due to split application of K. The finding corroborates the findings of Awan et al. [29] and Manzoor et al. [27] where the authors used K in two splits instead of single basal application. The highest number of sterile spikelets panicle-1 (16.39) was recorded from the control treatment which was statistically identical to other treatments except application of 100% potassic fertilizer at final land preparation. The lowest number of sterile spikelets panicle-1 (13.82) was recorded from application of 100% potassic fertilizer at final land preparation. The split application of potassic fertilizer as 1/3rd at final land preparation + 1/3rd at active tillering stage + 1/3rd at PI stage produced the heaviest 1000-grain weight (22.54 g) which was statistically similar with other treatments except control and the lowest 1000-grain weight (22.23 g) was recorded from control treatment where no potassic fertilizer was applied. Grain yield was the consequence of yield and yield attributes of rice. Potassium is highly mobile in the soil. Split application ensures a continuous supply of K during grain filling stages when K demand is high. This supports carbohydrate transport to developing grains thus enhancing their size and weight. Wang et al. [30] reported similar finding in their study. Split application maintains stable and sustained rhizospheric K availability. This avoids temporary soil K saturation, reduces leaching losses and optimizes root absorption capacity during critical growth phases [31]. The highest grain yield (4.91 t ha-1) was recorded from the split application of potassic fertilizer as 1/3rd at final land preparation + 1/3rd at active tillering stage + 1/3rd at PI stage which was followed by other treatments and the lowest grain yield (3.26 t ha-1) was found from the control treatment. The highest grain yield was obtained by the split application of K due to highest number of effective tillers unit-1 area, highest number of grains panicle-1 and heaviest 1000-grain weight. Nand et al. [32] obtained highest grain in Hybrid rice with three splits application of K as 50% at basal + 25% at 25% at tillering and 25% at panicle initiation stages. Potassium utilization efficiency (KUE) primarily depends on optimal K uptake [33]. Split K application maintained stable and sustained rhizospheric K availability which avoided the temporary soil K saturation, reduced leaching losses and optimized root absorption capacity during critical growth phases [31]. The highest straw yield (6.46 t ha-1) was recorded in application of 100% recommended dose of K at final land preparation and the lowest one (5.49 t ha-1) was recorded from the control treatment. 


Table 2. Effect of split application of potassic fertilizer on the yield of and yield attributes of T. aman rice
	Split application of potassic fertilizer
	Plant height (cm)
	Total tillers
hill-1 (no.)
	Effective tillers hill-1 (no.)
	Panicle length (cm)
	Grains panicle-1 
(no.)
	Sterile spikelets panicle-1 
(no.)
	1000-grain weight (g)
	Grain yield 
(t ha-1)
	Straw yield 
(t ha-1)

	K0
	105.8b*
	9.245c   
	8.332c
	22.86b
	88.69c
	16.39a     
	22.23b
	3.257c
	5.485c

	K1
	108.7b
	11.26b
	10.36b
	23.01b
	100.9b
	13.82b   
	22.52a
	4.412b
	6.459a

	K2
	113.4a
	11.95a     
	10.89ab
	24.12a
	111.1a
	15.89a    
	22.50a
	4.565b
	6.094ab

	K3
	109.0b
	12.17a     
	11.16a
	23.61ab
	109.4a
	15.63a    
	22.54a
	4.907a
	5.991b

	Level of significance
	0.01
	0.01
	0.01
	0.05
	0.01
	0.05
	0.01
	0.01
	0.01

	CV (%)
	5.33
	7.65
	7.70
	4.85
	7.94
	15.44
	1.16
	9.17
	9.52


*In a column figures having common letter(s) do not differ significantly as per DMRT
K0 = Control (No potassium, K1 = 100% K at final land preparation, K2= ½ at final land preparation + ½ at active tillering stage, K3 = 1/3rd at final land preparation + 1/3rd at active tillering stage + 1/3rd at PI stage

3.3 Interaction effect of variety and split application of potassic fertilizer on the yield and yield attributes transplant aman of rice 
[bookmark: _GoBack]Split application of K exerted significant effect on plant height (Table 3). The tallest plant (126.20 cm) was recorded in variety BRRI dhan56 × split application of K as ½ at final land preparation + ½ at active tillering stage which was statistically similar (123.00) with the variety BRRI dhan71 × split application of K as ½ at final land preparation + ½ at active tillering stage. The shortest plant was recorded in the variety Binadhan-7 with control (no K) treatment. Total and effective tillers hill-1 were significantly affected by variety and split application of potassic fertilizer. The highest number of total and effective tillers hill-1 (14.00 and 13.28, respectively) was found in the treatment combination of variety BRRI dhan66 × three split applications of potassic fertilizer as 1/3rd at final land preparation + 1/3rd at active tillering stage + 1/3rd at PI stage (V2K3) which was statistically similar to BRRI dhan66 × two split applications of potassic fertilizer as ½ at final land preparation + ½ at active tillering stage (V2K2). This finding corroborates the findings of Mahfuza et al [26] who reported that two splits application of potassic fertilizer produced the highest number of tillers. The lowest tiller production was observed in the variety BRRI dhan66 × control treatment where no potassic fertilizer was applied. Panicle length was not affected by interaction variety and level of potassic fertilizer but number of grains panicle-1 was significantly affected by variety and split application of potassic fertilizer. The highest number of grains panicle (136.60) was recorded from the interaction of variety BRRI dhan66 × two split applications of potassic fertilizer as ½ at final land preparation + ½ at active tillering stage (V2K2) which was statistically similar (131.20) with same variety with three split applications of potassic fertilizer as 1/3rd at final land preparation + 1/3rd at active tillering stage + 1/3rd at PI stage (V2K3). This result supports the finding of Jahan t al 92018) who reported the highest number of grains panicle-1 with BRRI dhan41 and two splits application of K at final land preparation and at 30 DAT. Sterile spikelets panicle-1 was the highest (20.56) in the variety BRRI dhan56 × two split applications of potassic fertilizer as ½ at final land preparation + ½ at active tillering stage (V1K2) and the lowest (12.45) in the variety BRRI dhan66 × three split applications of potassic fertilizer as 1/3rd at final land preparation + 1/3rd at active tillering stage + 1/3rd at PI stage (V2K3). The weight of 1000-grain was also significantly affected by variety and split application of potassic fertilizer. The heaviest 1000-grain weight (23.67 g) was found in the variety BRRI dhan71 with three split applications of potassic fertilizer as 1/3rd at final land preparation + 1/3rd at active tillering stage + 1/3rd at PI stage (V3K3) which was statistically identical to the same variety and other split applications of potassic fertilizer. Grain and straw yields were also significantly affected by the interaction of variety and split application of potassic fertilizer. The highest grain yield (5.39 t ha-1) was recorded in the treatment combination of  variety BRRI dhan66 × three split applications of potassic fertilizer as 1/3rd at final land preparation + 1/3rd at active tillering stage + 1/3rd at PI stage (V2K3) which was statistically similar with the variety Binadhan-7 with three split applications of potassic fertilizer as 1/3rd at final land preparation + 1/3rd at active tillering stage + 1/3rd at PI stage (V5K3) and BRRI dhan66 × two split applications of potassic fertilizer as ½ at final land preparation + ½ at active tillering stage (V2K2). The grain yield is the consequence of tiller production and number of grains panicle-1. The treatment combination of the variety BRRI dhan66 × three split applications of potassic fertilizer as 1/3rd at final land preparation + 1/3rd at active tillering stage + 1/3rd at PI stage (V2K3) produced the highest number of tiller and also the highest number of grains panicle-1 and hence this treatment produced the highest grain yield. Similar research results were also reported by Mahfuza et al (2008) who found the highest grain yield in the variety BR11 with three-time split application of potassium at final land preparation, 30 and 60 DAT. This finding also partially corroborates the finding of Jahan et al. (2018) who obtained the highest grain yield in the variety BRRI dhan41 with two splits application of potassic fertilizer as 50% at 15 DAT and 50% at 30 DAT. Annadurai et al. [34] reported that split application of K on rice either in two splits (basal and panicle initiation) or three splits (basal, active tillering and panicle initiation) produced higher grain yield. Devasenapathy [35] reported that application of potassium in split doses enhanced the enzymatic activities, probably caused higher mobilization of nutrients in soil and plant and translocation of photosynthetics in plant system, which ultimately resulted in higher grain and straw yields.    

Table 3: Interaction effect of variety and split application of potassium on the yield and yield attributes of T. aman rice
	Interaction (Variety × split application of potassium)
	Plant height 
(cm)
	Total tillers 
hill-1
 (no.)
	Effective tillers
hill-1 (no.)
	Panicle length (cm)
	Grains panicle-1
(no.)
	Sterile spikelets panicle-1 (no.)
	1000-grain weight (g)
	Grain yield 
(t ha-1)
	Straw yield 
(t ha-1)

	V1K0
	117.90a-d*
	9.54efg
	8.33ghi
	23.88   
	80.63gh
	19.73ab
	21.84efg
	3.20f
	5.77b-f

	V1K1
	121.90abc
	10.77cde
	10.22 def
	23.73   
	92.53 d-h   
	13.64c
	21.68g
	3.97de
	5.65c-f

	V1K2
	126.20a 
	11.48bcd
	10.22def
	27.16  
	105.4cd
	20.56a     
	21.91d-g
	4.33cde
	6.35bcd

	V1K3
	121.91abc
	12.00bc
	11.11b-e
	25.31  
	104.1cde
	19.86ab
	21.78fg
	4.35cde
	5.79b-f

	V2K0
	110.22def
	8.66g
	7.90i
	23.60   
	100.7 def
	15.07c
	22.05d-g
	3.23f
	5.52c-f

	V2K1
	112.80bcd
	10.78cde
	9.67e-h     
	23.16   
	122.3ab  
	13.90c
	22.36bcd
	5.08abc
	8.45a         

	V2K2
	118.20a-d
	13.00ab
	12.30ab           
	24.41   
	136.6a   
	13.38c
	22.34b-e        
	5.18ab 
	6.59bc

	V2K3
	110.11def
	14.00a
	13.28a            
	23.29   
	131.2ab
	12.45c
	22.27c-f
	5.39a
	6.05b-e

	V3K0
	110.82cde
	9.52efg
	8.59ghi
	23.69   
	100.7def
	14.24c
	23.23a
	3.11f
	5.39def

	V3K1
	111.81cd
	10.55c-f
	9.75efg
	24.95   
	116.7bc
	13.20c
	23.64a        
	4.44cd
	5.94b-f

	V3K2
	123.00ab
	10.72cde
	9.60e-h
	25.23  
	132.40a           
	14.10c
	23.41a         
	4.44cd
	6.57bc

	V3K3
	117.40a-d
	10.33def
	9.50fgh
	24.65   
	127.8ab
	14.24c
	23.67a          
	5.01abc      
	6.10b-e

	V4K0
	96.78g
	9.00fg
	8.20hi
	20.71         
	78.89h
	17.02abc
	21.82fg
	3.69ef
	5.13ef

	V4K1
	98.00g
	12.55ab
	11.44bcd
	20.72         
	82.32gh
	14.25c
	22.56bc
	3.93de
	5.39def

	V4K2
	100.40efg
	12.00bc
	10.90b-f
	21.53        
	92.34d-h
	16.37abc
	22.62bc
	4.02de
	4.87f

	V4K3
	99.99fg
	11.66bcd
	10.11def
	22.04       
	96.13d-g
	16.04bc
	22.22c-f
	4.52bcd
	5.88b-f

	V5K0
	93.44g
	9.500efg
	8.63ghi
	22.42      
	82.50gh
	15.89bc
	22.19c-f
	3.06e
	5.61c-f

	V5K1
	99.00g
	11.67bcd
	10.73c-f
	22.49     
	90.60d-h
	14.13c
	22.35bcd
	4.65a-d
	6.87b

	V5K2
	99.33g
	12.55ab
	11.44bcd
	22.28      
	88.95e-h
	15.05c
	22.20c-f
	4.86abc
	6.08b-e

	V5K3
	95.66g
	12.83ab
	11.82bc
	22.76    
	87.56fgh
	15.56b
	22.78b
	5.27a
	6.13b-e

	Level of significance 
	0.05
	0.01
	0.01
	NS
	0.05
	0.05
	0.05
	0.01
	0.01

	CV (%)
	5.33
	7.65
	7.70
	4.85
	7.94
	15.44
	1.16
	9.17
	9.52


*In a column, figures with same letter(s) or without letters do not differ significantly whereas figures with dissimilar letter differ significantly (as per DMRT)
NS= Not Significant

V1=BRRI dhan56, V2=BRRI dhan66, V3 = BRRI dhan71, V4 = BRRI dhan87, V5 = Binadhan-7
K0 = Control (No potassium, K1 = 100% K at final land preparation, K2= ½ at final land preparation + ½ at active tillering stage, K3 = 1/3rd at final land preparation + 1/3rd at active tillering stage + 1/3rd at PI stage

5. CONCLUSION
Variety and split application of potassium significantly increased the number of total and effective tillers hill-1, number of grains panicle-1, 1000-grain weight and finally grain yield. Based on the findings of the present study, BRRI dhan66 with three times split application of potassic fertilizer as 1/3rd basal + 1/3rd at active tillering stage + 1/3rd at PI stage may be recommended for maximizing grain yield of T. aman rice.
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