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Abstract 
 

A field experiment was carried out at the Soil Science Field Laboratory of Bangladesh Agricultural University (BAU), Mymensingh 

during aman season of 2014 to study the integrated use of banana leaves with inorganic potassium fertilizer on the growth and yield of 

BRRI dhan49 following Randomized Complete Block Design (RCBD) with eight treatments and three replications. The highest plant 

height (85.55cm), panicle length (21.46cm), number of effective tillers hill-1 (11.54), number of filled grains panicle-1 (149.53), 1000-

grain weight (21.85gm), grain yields (5.66 t ha-1) and straw yield (6.81 t ha-1) were obtained in the treatment T3 and the lowest plant 

height (77.10cm), panicle length (18.85cm), number of effective tillers hill-1 (8.64), number of filled grains panicle-1 (112.11), 1000-

grain weight (19.96gm), grain yields (3.50 t ha-1) and straw yield (4.73 t ha-1) were recorded in the control. It can be recommended to 

integrated use of 50% K from banana leaves+50% K from MoP on growth and yield of BRRI dhan49. 
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1. Introduction 

Bangladesh is an agriculture based country where agriculture is the single largest sector and the mainstay of the economy. Rice is 

the staple food of the people of Bangladesh. It is the single most important human energy source; feed about half of the world's popula-

tion. 

Soil is the principal supplier of plant nutrients. Plant derives 14 essential elements of 17 from the soil. But soil varies considerably in 

their inherent capacities to supply nutrients which are gradually declining over time due to intensive cropping with high yielding rice 

varieties in Bangladesh. It has been using chemical fertilizers year after year for higher yield. Nitrogen, phosphorus and potassium are 

three major elements which are often applied through chemical fertilizers. As a result, our soil is losing their bearing capacity for higher 

yield. Most of the chemical fertilizers are imported to Bangladesh except urea only. A large amount of money is needed to buy these 

chemical fertilizers. Phosphorus and potassium are mainly imported from foreign counties and expense large amount of foreign currency. 

It is possible to obtain higher crop yield by using only organic manure. 

Sustainable crop production could be possible through the integrated use of organic manures and chemical fertilizers. Nambiar 

(1991) indicated that integrated use of organic manures and chemical NPK fertilizers would be quite promising not only in 

providing greater stability in production but also in maintaining higher soil fertility status. 

Potassium plays a major role in crop growth and development and dressing of potassium can alleviate the sterility problem in rice. 

It performs many functions in plant such as synthesis of protein and starch, promoting growth and increasing yield, increasing resistance 

to pests, promoting root growth, regulating water utilization by plant, strengthening plant tissues and preventing lodging. Lodging of 

rice plant increases sterility during flowering, which causes the unexpected yield reducing in rice. Potassium increases strength 

of rice stalk, and thus prevents plants from lodging and reduces sterility. 

Application of higher rate of potassium increases all the growth parameters (Thakur et al., 1993). Among all the essential nutrients, potas-

sium is absorbed in maximum amount by modern improved crop cultivars (Fageria et al., 1990). 

Generally annual potassium rich crops like banana is used as green manure throughout the world. It is very common in Bang-

ladesh and its leaves contain substantial amounts of K and other nutrients also. Litter of banana leaf contain 3.55% K 

(Shymum, 2006). 

Therefore, the present investigation was undertaken to study the effect of integrated use of banana leaves with inorganic fertilizer on the 

yield and yield contributing characters of rice. 

http://creativecommons.org/licenses/by/3.0/
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2. Materials and methods 

2.1. Experimental site and soil 

The experiment was set up at Soil Science Field laboratory of Bangladesh Agricultural University, Mymensingh during the Aman 

season of 2014. The soil belongs to the sonatola series of Non - calcarieous Dark Gray Floodplain soils under the AEZ 9 

(Old Brahrnaputra Floodplain). The land was moderately well drained and soil was silt loam in texture. 

2.2. Rice crop, as a test materials 

BRRI dhan49, a high yielding variety of rice was test crop in this experiment. It is a high yielding rice variety, resistant to 

water logging developed by Bangladesh Rice Research Institute (BRRI), Joydebpur, Gazipur, and approved by National Seed Board 

(NSB) in 2008. Life cycle of this variety ranges from 132-135 days. It may vary due to climatic changes. Height of mature plants are 

100-104 cm. The average grain yield of the variety generally lies between 5 to 5.5 t ha-1. This variety is somewhat resistant to pests and 

diseases especially stem rot, sheath blight and leaf blight.  

2.3. Layout of the experiment 

The experiment was laid out in a Randomized Complete Block Design (RCBD), where the experimental area was divided 

into 3 blocks representing the replications to reduce soil heterogenetic effects. Each block was divided into 8 unit plots with raised 

dyke treatments. Thus the total number of unit plots were 24. The unit plot size was 10 m2 and plots were separated from each 

other by dyke. Unit blocks were separated from each other by 30 cm ails. Treatments were randomly distributed within the 

blocks.  

2.4. Treatments 

There were 8 treatments out of which one was fully recommended dose of fertilizers. Only six included banana leaf litter and 

Potassium in different combination with K containing fertilizer having fixed quantity of nitrogen and phosphorus. There was 

also one control treatment in which no fertilizer was used. The treatment combinations used for the experiment were as follows: 

 

T1 = Control (No fertilizer) 

T2 = 100% Recommended Fertilizer Dose 

T3 = 50% K from banana leaves + 50% K from MoP 

T4 = 60% K from banana leaves + 40% K from MoP 

T5 = 70% K from banana leaves + 30% K from MoP 

T6 = 80% K from banana leaves+ 20% K from MoP 

T7 = 90% K from banana leaves +10% K from MoP 

T8= 100% K from banana leaves 

2.5. Manures and Fertilizer aplication 

Air dried Banana leaves were incorporated @ 30 kg ha -1 (equivalent 50% K), 36 kg ha-1 (equivalent 60% K), 42 kg ha-1 (equiv-

alent 70% K) 48 kg ha-1 (equivalent 80% K), 54 kg ha-1 90% K) 60 kg ha-1 as per treatments at 15 days before transplanting of the 

rice seedlings. The banana leaves were mixed thoroughly with the soil. Recommended nitrogen @ 100 kg ha -1 from urea was ap-

plied in three equal split as per treatment. The first dose of urea was applied at 15 days after transplanting. The remaining doses of 

urea were top dressed at 32 days (active tillering stage) and 56 days (panicle initiation stage) after transplanting. P, K and 

S were applied @ 20, 60, and 12 kg ha-1 from triple superphosphate, muriate of potash, and gypsum respectively in all the 

plots except control as basal dose. 

2.6. Collection and procedure of recording data 

5 hills were randomly selected from each plot at maturity to record the yield contributing characters like plant height (cm), num-

ber of effective tillers hill-1, panicle length (cm), number of filled grains panicle-1 and 1000-grain weight (g). Grain and straw yields 

were recorded plot wise and expressed as sun dry basis.  

2.6.1. Plant height  

The plant height was measured from the ground level to the top of the panicle. From each plot, plants of 5 hills were measured 

and averaged. 

2.6.2. Panicle length  

Measurement was done from basal node of the rachis to apex of each panicle. Each observation was an average of 5 hills. 

2.6.3. Number of effective tillers hill-1 

Five hills were taken randomly from each plot and total number of tillers hill-1 was recorded. The number of effective tillers hill-1 

was also recorded. 
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2.6.4. Filled grains panicle-1 

Five panicles were taken randomly and the filled grains panicle-1 were counted and averaged. 

2.6.5. 1000-grain weight 

1000-grains were taken from each plot and weighed in an electrical balance. 

2.6.6. Grain and straw yields 

Grain and straw yields were obtained from each plot and weighed carefully. The yields were expressed as t ha-1 on 14% moisture basis. 

2.7. Statistical analysis 

The collected data were analyzed statistically by F-test to examine the treatment effects and the mean differences were 

adjudged by Duncan's Multiple Range Test (DMRT) (Gomez and Gomez, 1984) and ranking was indicated by letters.  

3. Results and discussion 

3.1. Plant height (cm) 

The plant height of BRRI dhan49 varied significantly in different treatments due to application of organic manure (banana plant leaves) and 

chemical fertilizers and the results have been presented in Figure 1. The plant height ranged from 77.10 to 85.55 cm. The highest value of 

plant height of 85.55 cm was recorded in treatment T3 (50% K from banana plant leaves + 50% K from MoP) which was statistically identi-

cal to that observed in treatment T2 (Recommended Fertilizer Dose) and the value was 84.80. Treatments T4 (60% K from banana leaves + 

40% K from MoP), T5 (70% K from banana leaves + 30% K from MoP) and T6 showed statistically identical plant height and the value were 

83.70, 83.34 and 82.35 cm respectively. The lowest plant height (77.10 cm) was observed in T1, (control). The results indicated that the 

combined effect of treatment T3 (50% K from banana leaves + 50% K from MoP) when incorporated was more pronounced in increasing the 

plant height of BRRI dhan49 as compared to application of other treatments. Babu et al. (2001) observed that the plant height was signifi-

cantly influenced by the application of organic matter and chemical fertilizers. Application of potassium significantly increased plant 

height (Singh, et al., 1993 and Thakur et al., 1993). 

 

 
Fig. 1: Plant Height (Cm) Of BRRI Dhan49 as Influenced by Banana Leaves and Chemical Fertilizers. 

3.2. Number of effective tillers hill-1 

Number of effective tillers hill-1 were significantly varied among treatments which have been shown in Figure 2. The number of effective 

tillers hill-1 ranged from 8.64 to 11.54 . The minimum number of effective tillers hill-1 was recorded in treatment T1 (control) and maximum 

in treatment T3 (50% K from banana leaves + 50% K from MoP). The treatment T3 (50% K from banana leaves + 50% K from MoP) gave 

the highest number (11.54%) of effective tillers hill-1 which was statistically identical to that observed in T2 (Recommended Fertilizer Dose) 

.Treatments T4 (60% K from banana leaves + 40% K from MoP) and T5 (70% K from banana leaves + 40% K from MoP) produced statisti-

cally identical no. of effective tillers hill-1 and the values were 11.49 and 11.45 respectively. Treatment T3 gave the highest number (11.54%) 

of effective tillers hill-1 which was statistically identical to that observed in T2 (Recommended Fertilizer Dose), and its value was 11.52. 

Again T2 treatment showed statistically similar behavior to T4. The lowest number of tillers hill-1 (8.64) was recorded in T1 (control), which 

was significantly different from all other treatments.  

It was observed that application of potassium increased of effective tillers  hill-1 (Mahatim et al., 1979). Ahmed and Rahman 

(1991) reported that the combined application of organic matter and chemical fertilizer increased the tiller number of rice. Mondol et al. 

(1989) observed that the increasing rate of K2O from 40 to 160 kg ha-1 increased the number of rice panicles m-2. Bhuiya and Akand (1982) 

also reported that the number of tillers at maximum growth stage was 16-21 due to application of organic materials (rice straw) and chemical 

fertilizer (NPK) combination. 
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Fig. 2: Number of Effective Tillers Hill-1 Of BRRI Dhan49 as Influenced by Banana Leaves and Chemical Fertilizers. 

3.3. Panicle length 

Application of organic manures and chemical fertilizers showed significant effect on panicle length of rice (cv. BRRI dhan49). The pani-

cle length ranged from 18.85 to 21.46 cm (Figure 3). The lowest panicle length was, found in treatment T1 (control). The highest value of 

24.13 cm was found in treatment T3 (50% K from banana leaves + 50% K from MoP) which was statistically identical to panicle length 

found in treatment T2 (Recommended Fertilizer Dose). The results observed in treatments T4 (60% K from banana leaves + 40% K from 

MoP) and T5 (70% K from banana leaves + 30% K from MoP) were statistically identical. Treatment T5 and T6 are also identical. 

Umarah et al. (2003) noted that application of organic manure with chemical fertilizers increased the panicle length of rice. Ahmed and 

Rahman (1991) reported that application of organic matter and chemical fertilizers increased the panicle length of rice. 

 

 
Fig. 3: Panicle Length (Cm) Of BRRI Dhan49 as Influenced by Banana Leaves and Chemical Fertilizers. 

3.4. No. of filled grains panicle-1 

Results in Table 4.1 showed that the number of filled grains per panicle of rice (BRRI dhan49) was significantly affected due to various 

treatments. The number of filled grains per panicle varied from 112.11 to 149 (Figure 4). The highest no. of filled grains per panicle was 

found in treatment T3 (50% K from banana leaves + 50% K from MoP) 60% K from banana leaves + 40% K from MoP which was statis-

tically identical to treatment T2 (Recommended fertilizer dose). Treatment T4 (60% K from banana leaves + 40% K from MoP) and 

treatment T5 (70% K from banana leaves + 30% K from MoP) are statistically identical and value of them were 147.32 and 146.02 re-

spectively. Treatment T2 (Recommended Fertilizer Dose) and T4 (60% K from banana leaves + 40% K from MoP) were statistically 

identical. The lowest no. of filled grains panicle-1 was found in T1, (control) and the value was 112.11 .This result is similar to the find-

ings of Chang and Wong, 1962). It was reported that application of K increased the length of panicles (Mahatim et al., 1979, 

Thakur et al., 1993 and Haque, 1997). Shi et al. (1990) reported that application of K increase the number of filled grains panicle-1. Ba-

sal application of K showed positive effect on the percentage of filled grains (lsmunadji and Uexkull, 1974). 

 

 
Fig. 4: No. of Filled Grains Panicle-1 of BRRI Dhan49 as Influenced by Banana Leaves and Chemical Fertilizers. 

3.5. 1000-grain weight 
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The results presented in the Table 4.1 showed that the weight of 1000 grain of rice (BRRI dhan49) was significantly affected by different 

treatments under the study. The 1000 grain weight ranged from 19.96 to 21.85 g. The maximum weight of 1000 grain was found in 

treatment T3 (50% K from banana leaves + 50% K from MoP) and minimum weight of 1000 grains was found in treatment T1 (control). 

The weight of 1000 grains in all the treatments was higher than that of treatment T1 (control). From the results it is clear that combined 

application of various organic and inorganic sources of potassium showed better performance in increasing 1000 grain weight over con-

trol (no fertilizer). Mitra et al. (2001) reported that application of K increased 1000 grain weight of rice. In an experiment, it was ob-

served that the application of K increased 1000-grain weight (Mahatim et al., 1979). Talukder (1992) indicated from another study that 

1000-grain weight increased with increasing K rate (Beltran et al., 1986, Mondal et al., 1989). It was also found that potassium has a 

positive effect and it tends to increase the 1000 grain weight (Ismunadji and Uexkull, 1974). 

 
Table 1: 1000-Grain Weight (Gm) of BRRI Dhan49 as Influenced by Banana Leaves and Chemical Fertilizers 

Treatment 1000 grain weight (gm) 

T1 19.96f 

T2 21.75ab 
T3 21.85a 

T4 21.58c 

T5 21.68bc 

T6 21.13d 

T7 20.24e 

T8 20.15e 
CV (%) 0.386 

SE (±) 0.27 

 

The figure having common letter(s) in a column do not differ significantly at 5% level of significance by DMRT, SE (±) =Standard error 

of means 

3.6. Grain yield 

The grain yield was significantly influenced due to different treatments (Table 2). The grain yield of rice (BRRI dhan49) ranged from 

3.50 to 5.66 ton ha-1. All the treatments produced significantly higher grain yield over control. The highest grain yield of 5.66 ton ha -1 

was recorded in T3 (50% K from banana leaves + 50% K from MoP) and the lowest yield 3.50 ton ha-1 was recorded in treatment T1 

(control). The results found in treatments T3 (50% K from banana leaves + 50% K from MoP) and T2 (Recommended Fertilizer Dose) 

was statistically identical in replace of grain yield and the value were 5.66 and 5.64 ton ha-1 respectively. The highest percentage of in-

creased grain yield over control (61.71%) was recorded in the treatment T3 (50% K from banana leaves + 50% K from MoP). The lowest 

percentage of increased grain yield over control was found in T8 (100% K from banana leaves). This result is supported by Thakur and 

Patel (1998). This finding is also supported by Rahman et al. (2004); Rautray and Swain (2003). Abedin (2005) reported that incorpora-

tion of organic manure and chemical fertilizers in preceding crop significantly increased grain yield upto 52.22% over control. Dwivedi 

and Thakur (2000) reported that grain yield was significantly increased due to application of organic manures and chemical fertilizers. Singh 

et al. (1999) found that application of potassium enhanced the grain yield of rice. 

 
Table 2: Grain Yield (T/Ha) of BRRI Dhan49 as Influenced by Banana Leaves and Chemical Fertilizers 

Treatment Grain yield (t/ha) Increase over control (%) 

T1 3.50f - 
T2 5.64ab 61.14 

T3 5.66a 61.71 

T4 5.63bc 60.85 
T5 5.62cd 60.57 

T6 5.62cd 60.57 

T7 5.60d 60 

T8 4.85e 38.57 

CV (%) 0.26 - 
SE (±) 0.25 - 

 

The figure having common letter(s) in a column do not differ significantly at 5% level of significance by DMRT, SE (±) =Standard error 

of means 

3.7. Straw yield 

Similar to the grain yield, straw yield of rice (BRRI dhan49) was significantly differed by different treatments and the results have shown in 

Table 3. All the treatments produced significantly higher yield of straw over control (T1). The straw yield ranged from 4.73 to 6.81 ton ha-1. 

The maximum straw yield of 6.81 ton ha-1 was recorded in the treatment T3 (50% K from banana leaves + 50% K from MoP) and it was 

statistically identical to that found in the treatment T2 (Recommended Fertilizer Dose) with the value 6.76 ton ha-1. The treatment T4 (60% K 

from banana leaves + 40% K from MoP) produced 6.71 ton ha-1 straw which was also statistically identical with treatment T5 (70% K from 

banana leaves + 30% K from MoP). Treatments T6 (80% K from banana leaves + 20% K from MoP) and T7 (90% K from banana leaves+ 

10% K from MoP) are statistically similar and values were 6.64 and 6.61 ton ha-1 respectively. The lowest straw yield of 4.73 ton ha-1 was 

recorded in the treatment T1 (control). The highest percentage (43.97%) of increased straw yield over control was found in T3 (50% K from 

banana leaves + 50% K from MoP) and the lowest percentage (25.79%) of increased straw yield over control was found in T8 (100% K from 

Banana leaves).Thus the results revealed that the straw yield of rice (BRRI dhan49) was markedly influenced by the application of organic 

manures and chemical fertilizer. Ahmed and Rahman (1991) reported that the application of organic manures and chemical fertilizers in-

creased the straw yield of rice. Sahu (2001) pointed out that both grain and straw yields increased with addition of K. This result is sup-

ported by the finding of Mannan et al. (2000). Straw yields of BRRI dhan49 as influenced by banana plant leaves with MoP fertilizer was 

always higher than grain yields in all the treatments and has been shown in table 3.  
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Table 3: Straw Yield (T/Ha) of BRRI Dhan49 as Influenced by Banana Leaves and Chemical Fertilizers 

Treatment Straw yield (t/ha) Increase over control (%) 

T1 4.73f - 
T2 6.76ab 42.91 

T3 6.81a 43.97 

T4 6.71bc 41.86 
T5 6.66cd 40.80 

T6 6.64d 40.38 

T7 6.61d 39.74 
T8 5.95e 25.79 

CV (%) 0.523 - 
SE (±) 0.24 - 

 

The figure having common letter(s) in a column do not differ significantly at 5% level of significance by DMRT, SE (±) =Standard error 

of means 

4. Conclusion 

It may be concluded from the results that the application of banana leaves with chemical fertilizers have a positive impact on the 

growth and yield contributing characters of rice. Among the treatments, T3 (50% K from banana leaves + 50% K from MoP) had a 

better performance on the grain and straw yields in comparison to chemical fertilizers alone. Therefore, banana leaves with inorganic 

fertilizer will be rewarding as supplement of organic source of potassium in rice cultivation. The present study also revealed that external 

use of potassium fertilizer could be reduced through use of banana leaves which will be economical.  
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