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Abstract 
 

A field experiment was conducted at the Bangladesh Agricultural Research Institute, Joydebpur, 

Gazipur, Bangladesh during the period from March to May 2017 to study the effect of different levels 

of potassium on yield contributing characters of mungbean. The experimental soil was deep grey 

terrace Soil having pH of 6.4. Six levels of potassium (0, 30, 40, 50, 60 and 70 kg ha
-1

) were used in 

the study. The experiment was carried out in Randomized Complete Block Design with three 

replications. Results revealed that grain and stover yield of mungbean (BARI Mung-6) increased with 

increasing the levels of potassium. The maximum significant grain yield (1209 kg ha
-1

) and stover 

yield (2742 kg ha
-1

) were obtained with the treatment T5 (60 kg K ha
-1

) and also gave the highest pods 

plant
-1

, pod length, seeds pod
-1

, nodules plant
-1

, nutrient contents in seed and stover. Among the six 

treatments, the T5 (60 kg ha
-1

) treatment with BARI Mung-6 showed the best performance with 

maximum yield. The N, P and K contents of mungbean plant increased significantly at maturity stage 

with the higher doses of potassium fertilizers. Application of potassium fertilizer increased organic 

matter, N, P, K and B status of post-harvest soil. 
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1. Introduction 

 

Legumes are grown agriculturally for their grain 

seed called pulse, plants for livestock forage and 

silage, and as soil-enhancing green manure. 

Legumes provide valuable and nutritive foods 

because the food stored for the embryo in the 

seed is rich in protein. Nitrogen-fixing bacteria 

dwelling in nodules of the roots of most legumes 

fix free nitrogen from the air into the nitrogenous 

compounds needed by all forms of life for 

building proteins (Wagner, 2011). Mungbean 

(Vigna radiata) is alternatively known as the 

mung bean, green gram, or mugdal. The 

mungbean is a fast-growing warm-season 

legume and has a diploid chromosome number 

of 2n = 22. Grains of mungbean contain 19.5% 

to 28.5% protein. It contains 59.9% 

carbohydrate, 348 kilo calorie energy, 1.2 g fat, 

49 mg ß-carotene, 75 mg calcium, 8.5 mg iron 

and 0.72 mg thiamine per 100 g of split dal 

(Afzal et al., 2004). Mungbeans possess 

enzymes, nutrients and antioxidants which are 

essential for maintaining good health. The 

presence of medicinal properties in the 

mungbean assists to enhance the health. 
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Mungbeans are used in traditional Chinese 

medicine for the therapeutic uses such as to 

detoxify body and eliminate heat. Mungbean is 

an important food and cash crop in the rice based 

farming systems of South and Southeast Asia. It 

is cultivated on more than 6 million ha 

throughout the world (about 8.5% of global pulse 

area). The production of mungbean extends 

across a wide range of area mainly in East, 

Southeast and South Asia, yearly production is 

near about 3 million t of mungbean grain (Nair et 

al., 2013) (5% of global pulse production).  

 

Required consumption rate of pulse is 45 g per 

day per human where in our country average rate 

is only 10 g per day (BBS 2015). Nowadays, it is 

being cultivated after harvesting of Rabi crops 

such as wheat, mustard, lentil, etc. Mungbean is 

a warm season crop entailing 70–120 days of 

frost-free conditions from the time of planting to 

maturity (depending on the variety). For growth 

of mungbean the optimum range of temperature 

is between 27°C and 30°C. This means that this 

crop is usually cultivated during summer season.  

Fertilizer is one among the foremost imperative 

factors that have an effect on crop production. 

The management of fertilizers is one among the 

necessary factors that greatly have an effect on 

the expansion, development and yield of 

mungbean (Asaduzzaman et al., 2008).  

Mungbeans grow well on fertile sandy loam soils 

having prominent internal drainage. Their 

performance is poor on clay soils with poor 

drainage system. Performance is the best on soils 

with potassium (K) application even under 

drought (Sangakkara et al., 2001). Potassium is 

the third macronutrient demand for plant growth, 

after nitrogen (N) and phosphorus (P) and also 

plays a vital role as macronutrient in plant 

growth and sustainable production of crop 

(Baligar, 2001). It maintains turgor pressure of 

cell which is imperative for cell expansion. 

Potassium also performs a vital role in the 

activation of quite sixty enzymes (Tisdale et al., 

1990). 

 

Adequate supply of K during growth period 

improves the water relations of plant and 

photosynthesis that creates resistance against the 

pest attack and diseases and enhances the 

mungbean yield. According to Zublena (1997), 

K removal by crops under good growing 

conditions is usually high, is often three to four 

times that of P, and is equal to that of N. 

Mungbean has phosphorus, potassium, calcium, 

magnesium and sulphur requirements similar to 

other legumes which must be met by fertilizer 

additions if the soil is deficient in these elements.  

In Bangladesh, many studies have been 

conducted on nutrient demand of mungbean but 

reports are very few on potassium. The present 

study was therefore, undertaken with the 

objectives of determining proper dose of 

potassium for nodulation, quality and yield 

maximization of mungbean and to measure the 

level of nutrients in mungbean. 

 

2. Materials and Methods 

 

The experiment was carried out at the 

Bangladesh Agricultural Research Institute, 

Joydebpur, Gazipur (24°0´ N latitude and 90°25´ 

E longitude and lies at an elevation of 8.4 m 

above sea level) during the period from March to 

May 2017 to observe the effects of different 

levels of potassium on yield contributing 

characters of mungbean. The climate of 

experimental site was subtropical, characterized 

by 1875 mm annual precipitation, average 

maximum temperature is 32°C and average 

minimum temperature is 25°C. Before land 

preparation, initial soil samples (0-15 cm depth) 

were collected from different spots of the field. 

The composite soil sample was kept on a brown 

paper for air–drying. The air-dry soil samples 

were ground and passed through a 2 mm sieve. 

After sieving, the prepared soil samples were 

kept into plastic containers for analyzing the 

physical and chemical properties of soil. The soil 

samples were analyzed for physical and chemical 

properties following the standard methods and 

the results have been presented in Table 1. 
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Table 1. Initial characteristics of the soil in experimental field 

 

Parameters quantification 

% Sand 26.28 

% Silt 38.20 

% Clay 35.52 

Soil texture (0-15 cm) Clay Loam 

Particle density (g cm
-3

) 2.51 

Bulk density (g cm
-3

) 1.35 

Porosity (%) 46.22 

Soil pH 6.4 

Exchangeable K (meq. 100g
-1

) 0.10 

Exchangeable Ca (meq. 100g
-1

) 6.01 

Exchangeable Mg (meq. 100g
-1

) 2.02 

Organic carbon (%) 1.27 

Total N (%) 0.057 

Available P (µg g
-1

) 23.5 

Available S (µg g
-1

) 26.0 

Available Zn (µg g
-1

) 1.31 

Available B (µg g
-1

) 0.16 

Available Mo (µg g
-1

) 0.072 

 

BARl Mung-6, a high yielding variety of 

mungbean is photo insensitive, semi 

synchronous maturity, short lifespan (60 to 65 

days) and its yield potentiality is about 2 t ha
-1

. 

This variety is resistant to yellow mosaic virus 

diseases. The six treatments were: T1= control; 

T2= 30 kg K ha
-1

; T3= 40 kg K ha
-1

; T4= 50 kg K 

ha
-1

; T5= 60 kg K ha
-1

; T6= 70 kg K ha
-1

 with 

blanket doses (N-15 kg ha
-1

, P-20 kg ha
-1

, S- 10 

kg ha
-1

, Zn-2 kg ha
-1

, B -1.5 kg ha
-1

). The 

experiment was laid out in a Randomized 

Complete Block Design (RCBD) with three 

replications. Each plot (4m×3m) contains 

homogenized soil. Ten plants from each plot 

were selected as random and were tagged for the 

data collection. Data were collected at harvesting 

stage. The sample plants were cutting down to 

ground level prior to harvest and dried properly 

in the sun. The seed yields were adjusted at 9% 

moisture level. 

 

The seed yields and stover yields (kg ha
-1

) per 

plot were recorded after cleaning and drying 

those properly in the sun. Seed and stover dried 

and ground properly for chemical analysis. After 

completion of harvesting, soil samples were 

collected (0-15cm depth) from the same plots. 

The composite soil sample of each plot was 

brought to the laboratory and spread on a brown 

paper for air drying. The air-dry samples were 

ground and pass through 2mm sieve. After 

sieving, the prepared soil samples were kept into 

plastic containers with a proper label for 

analyzing the chemical properties following the 

standard methods. 

 

2.1 Laboratory methods for soil analysis 

 

Particle size analysis of soil was done by 

hydrometer method (Black, 1965). The textural 

class was determined using Marshall’s 

Triangular Coordinates of USDA system. 

Particle Density was determined by volumetric 

flask method and Bulk Density was determined 

by core sampler method (Black, 1965). Soil 

porosity was calculated from the results of the 

particle density and bulk density. Soil pH was 

measured by glass electrode pH meter using soil: 

water ratio of 1:2.5 (Page et al., 1982).  Organic 

carbon of soil was determined by wet oxidation 

method (Black, 1965). The organic matter 

content was calculated by multiplying the 
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percent organic carbon with the Van Bemmelen 

factor 1.73.  

 

Total nitrogen content was determined by micro 

Kjeldahl method. Soil sample was digested with 

conc. H2SO4 in presence of K2SO4 catalyst 

mixture (K2SO4: CuSO4 5H2O: Se =10: 1: 0.1). 

Nitrogen in the digest was determined by 

distilling the digest with 10N NaOH followed by 

titration of the distillate trapped in H3BO3 

indicator solution with 0.01N H2SO4.The 

available P was determined by sodium 

bicarbonate extraction method and mono 

calcium biphosphate was used for sulphur 

extraction and detarmined by turbidity method 

using BaCl2. Exchangeable potassium, calcium 

and magnesium were extracted by 1N 

ammonium acetate as described by Jackson 

(1962) and were measured by Atomic 

Absorption Spectrophotometer (AAS) (Model 

No. VARIN SpectraAA 55B, Australia). Soil 

samples were extracted with DTPA solution 

(5mM DTPA + 10 mM CaCl2 + 0.1 M 

triethanolamine) and the concentration of Zn in 

the extract was directly measured by AAS. 

Available Boron was determined by mono-

calcium bi-phosphate extraction method. The 

extracted B was determined by 

spectrophotometer following azomethine-H 

method (Page et al., 1982). 

 

2.2 Chemical analysis of plant samples 

 

Seeds and stover were separated and collected at 

the time of threshing. The plant (seed and stover) 

samples were oven dried at 65-70
o
 c for 72 

hours. The dried samples were finely ground by 

using a Wiley-Mill with stainless contact points 

to pass through a 60 mesh sieve. The samples 

were stored in a plastic vials for analysis of N, P, 

K, S, Zn and B contents. The standard methods 

used for plant analysis were as follows: Ground 

plant samples were digested with di-acid mixture 

(HNO3-HClO4) (5:1) as described by Piper 

(1995) for determination of P, K, S, Ca, Mg, Zn 

and B. Oven-dried plant sample of 0.5 g was 

taken in a 50 ml digestion flask, 5 ml of di-acid 

mixture (HNO3 and HClO4) was added to the 

flask. The flask was placed on cool hot plate and 

the temperature was raised upto 375
o
 F and the 

digestion was done for 2 hours. The flask was 

then removed and allowed to cool room 

temperature. The contents were diluted with 

distilled water and filtered through a filter paper 

(Whatman No. 42) in a 100 ml volumetric flask 

and volume upto the mark. Phosphorus: The 

total P was determined colorimetrically using 

venadomolybdate blue ascorbic acid method by 

spectrophotometry. Potassium: The K 

concentrations in the digest were directly 

measured by Atomic Absorption 

Spectrophotometer (Model No. VARIAN 

SpectrAA 55B, Australia). Zinc: The Zn 

concentrations in the digest were directly 

measured by Atomic Absorption 

Spectrophotometer (Model No. VARIAN 

SpectrAA 55B, Australia). Sulphur: The 

concentration of S in the digest was determined 

by turbidity method using BaCl2 by 

spectrophotometer. Boron: The concentration of 

B in the digest was determined by 

spectrophotometer following azomethine-H 

method (Page et al., 1982). 

 

2.3 Cost and return analysis 

 

Added cost and added benefit were calculated. 

Besides, the gross return was calculated on the 

basis of different treatments which were directly 

related to the price that received from, the 

product. Cost of calculation was involved with 

wage rate (land preparation, weeding, seed 

sowing, and fertilizers application), pesticides, 

irrigation, fertilizers cost. Land used cost or 

rental value of land was not considered here. 

Benefit cost ratio (BCR) of different treatments 

were calculated as follows: 

BCR =   

 

Data recorded for different parameters of plant 

were processed by Microsoft Office Excel 

(2010). The recorded data were statistically 

analyzed by “Statistix 10” software. The 

treatment means were compared by Least 

Significant Difference (LSD) test at 5% level of 

significance. 
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3.  Results and Discussion 

 

3.1 Effects of potassium fertilizer on yield 

contributing characters of mungbean 

 

The effects of potassium on the plant height, 

number of pods plant
-1

, pod length and number 

of seeds pods
-1

of mungbean are presented in 

Table 2. The plant height, number of pods plant
-1 

, pod length and number of seeds pod
-1 

of 

mungbean were significantly influenced with 

different potassium doses. 

 

The effects of K on the plant height (cm) of 

mungbean are presented in (Table 2). Among the 

different doses of K, T6 (70 kg K ha
-1

) showed 

the highest plant height (34.2 cm) and the lowest 

plant height (30.2 cm) was observed in the T1 

treatment where no K was applied. The taller 

plants at the highest doses received more 

nutrients which might have encouraged more 

vegetative growth. The result is in agreement 

with the findings of Abbas et al. (2011) who 

observed significant increase in plant height of 

mungbean due to the application of increasing 

level of K fertilizer. Minimum plant height (41.3 

cm) was obtained in plots where no potash was 

applied might be due to the reason that high root 

shoot ratio is associated with K uptake (Yang et 

al., 2004).  

 

 

Table 2. Effects of potassium fertilizer on yield contributing characters of mungbean 

 

Treatments 
Plant height 

(cm) 

No. of pods 

plant
-1

 

Pod length 

(cm) 

No. of  

seeds pod
-1

 

T1 30.2 e  10.65 e  8.30 e  8.90 d  

T2 31.2 d  12.39 d  8.43 d  9.03 c  

T3 32.7 c  13.52 c   8.70 c  9.21 b  

T4 33.4 b  14.27 bc 8.90 b  9.26 b  

T5 34 ab  15.09 a   9.06 a  9.37 a  

T6 34.2 a  14.88 ab  8.94 b  9.34 a  

CV (%) 1.17  6.22  1.03  1.18  

LSD (%) 0.690  0.7841  0.0835  0.0642  

Note: Same letters in a column mean statistically significant at 5% level. Here, T1= control; T2= 30 kg 

K ha
-1

; T3= 40 kg K ha
-1

; T4= 50 kg K ha
-1

; T5= 60 kg K ha
-1

; T6= 70 kg K ha
-1

 

 

 

Table 3. Effect of different levels of potassium on seed yield and stover yield 

 

Treatments Seed yield (kg ha
-1

) Stover yield (kg ha
-1

) 

T1 875   c  2313  c 

T2 1063  b  2592  b 

T3 1083  b  2533  b 

T4 1131 ab  2592 ab 

T5 1209  a  2736  a 

T6 1190  a   2742  a 

CV %  6.35  7.43 

LSD (5%)  86.454  160.15 

Note: Same letters in a column mean statistically significant at 5% level. Here, T1= control; T2= 30 kg 

K ha
-1

; T3= 40 kg K ha
-1

; T4= 50 kg K ha
-1

; T5= 60 kg K ha
-1

; T6= 70 kg K ha
-1
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Significant variation was observed in number of 

pods plant
-1

 of mungbean when different doses 

of K were applied (Table 2). The highest number 

of pods plant
-1

 (15.09), pod length (9.06 cm) and 

seeds pod
-1

 (9.37) were recorded in T5 (60 kg K 

ha
-1

) and lowest number of pods plant
-1

 (10.65), 

pod length (8.30 cm) and seeds pod
-1

 (8.90 ) 

were recorded in the T1 (control) treatment where 

K was not applied. The results clearly indicated 

that the number of pods per plant, pod length and 

seeds pod
-1

 increased with the increasing levels 

of K up to 60 kg ha
-1

. Similar findings were 

recorded by Ali et al. (1996) who studied the 

effect of different K levels (0, 25, 75, 100 and 

125 Kg ha
-1

) on yield and quality of mungbean 

and reported that number of pods plant
-1

, number 

of seeds per pod were influenced significantly by 

K application. Abbas et al. (2011) found 

significant increase on pod length of mungbean 

with successive increase in K2SO4 levels at 75 kg 

ha
-1

. Potassium application not only enhanced 

the availability of other nutrient but also 

increased the transportation of photosynthetic 

protein synthesis from source to sink might be 

the main reason for increase in number of seeds 

pod
-1

 (Mengel and Kirkby, 1987). 

 

Significant variation was observed on the seed 

yield (kg ha
-1

) of mungbean when different 

levels of K fertilizer were applied (Table 3). The 

most satisfactory seed yield (1209 kg ha
-1

) was 

recorded in the treatment T5 (60 kg K ha
-1

) which 

was statistically similar to 50 and 70 kg K ha
-1

. 

The lowest seed yield (875 kg ha
-1

) was recorded 

in the T1 treatment where K fertilizer was not 

applied. The results are in agreement to those of 

Ali et al. (1996).  

 

Significant variation was observed on the stover 

yield (kg ha
-1

) of mungbean when different 

levels of potassium fertilizer were applied (Table 

3). The most satisfactory stover yield (2742 kg 

ha
-1

) was recorded in the treatment T6 (70 kg K 

ha
-1

) which was statistically similar to 50 and 60 

kg K ha
-1

 and the lowest seed yield (2313 Kg ha
-

1
) was in the treatment T1 where K fertilizer was 

not applied. Our findings are in agreement with 

that of Jahan et al. (2009). 

 

There was significant difference observed on 

nodules plant
-1

 of mungbean when different 

doses of K fertilizer were applied. The number 

of nodules plant
-1

 increased with increasing days 

after sowing upto 45 days. The highest number 

of nodules per plant was recorded in T5 (60 kg K 

ha
-1

) treatment with different days after sowing. 

The lowest number of nodules per plant was 

recorded in the T1 treatment where K fertilizer 

was not applied (Table 4).  

 

Table 4. Effect of different levels of potassium on number of nodules plant
-1 

 

Treatments 
Nodules plant

-1
 at different days after sowing 

25 DAS 35 DAS 45 DAS 55 DAS 

T1 5.67c 15.57d 18.27e 16.63e 

T2 5.81bc 18.70c 20.70d 17.47d 

T3 5.88b 19.97b 21.57cd 18.10c 

T4 5.96ab 20.80ab 22.0bc 19.23b 

T5 6.08a 21.43a 23.37a 19.97a 

T6 6.08a 20.93a 22.83ab 20.13a 

CV (%) 1.58 2.35 3.21 4.83 

LSD (%) 0.170 0.834 1.255 0.279 

 

Note: Same letters in a column mean statistically significant at 5% level. Here, T1= control; T2= 30 kg 

K ha
-1

; T3= 40 kg K ha
-1

; T4= 50 kg K ha
-1

; T5= 60 kg K ha
-1

; T6= 70 kg K ha
-1
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Roots of Trifolium pratense and Medicago sativa 

were found to have higher starch and sucrose 

contents when supplied with optimum levels of 

K than the plants supplied with low levels of K 

(Mengel et al., 1974). Availability of K 

influenced the efficiency of Rhizobium for the 

crop and improved its nodulation potential 

(Suryapani et al., 2014). Potassium plays 

important role as an activator of enzymes that are 

essential for the production of proteins and 

sugars. As per literature protein synthesis and 

enzyme activation required adequate amount of 

K
+
 (Marshner, 1995). The significant effect of K 

application might be due to better K utilization 

which improves the uptake and assimilation of N 

to end up with a greater protein synthesis.  

 

3.2 Nutrient contents in mungbean seed 

Seed N, P, K, S, Zn and B concentrations were 

significantly influenced by application of 

different levels of K (Table 5). The higher levels 

of N (3.56 %), P (0.54 %) and B (29.7 ppm) 

concentrations in mungbean seed were recorded 

in T5 (60 kg K ha
-1

) treatment. The lower N (3.22 

%), P (0.42 %) and B (21.5 ppm) concentrations 

were recorded in T1 (control) treatment. The 

percentage of N in seeds was significantly 

affected in this study and it was correlated with 

number of nodules. The K application resulted in 

higher number of nodules which may have 

resulted in higher biological N fixation and 

hence greater translocation of N to seeds. This 

might be due to its role in enhancing N use 

efficiency and translocation of the biologically 

fixed N. Chanda et al. (2002) reported the 

significant increase of N concentration in 

mungbean seed due to the application of K 

fertilizer. The percentage of N in seeds was 

significantly affected in this study. 

 

The highest concentrations of K (1.51%), S 

(0.199%) and Zn (38.1 ppm) in mungbean seed 

were recorded in T6 (70 kg K ha
-1

) treatment and 

the lowest concentrations of K (0.77 %), S 

(0.131 %) and Zn (27.6 ppm) were present in 

potassium control treatment. Potassium is vital 

for the uptake and translocation of various 

nutrients. Blevins et al. (1978) concluded that K 

has an important role as a counter ion for the 

uptake and translocation of nitrate (NO3
-
) within 

the plant.  
 

3.3 Nutrient contents in mungbean stover 

Stover N, P, K, S, Zn and B concentrations were 

significantly influenced by application of 

different levels of K (Table 6). The highest 

concentrations of stover N (1.78 %), P (0.34 %), 

S (0.25 %), Zn (37.33 ppm) were noted in T5 (60 

kg K ha
-1

) which is followed by T6 (70 kg K ha
-1

) 

and T4 (50 kg K ha
-1

) treatments. The highest 

concentration of stover K (1.69 %) was found in 

T6 (70 kg K ha
-1

) which is followed by T5 (60 kg 

K ha
-1

) and T4 (50 kg K ha
-1

) treatments. The 

lowest concentrations of stover N (1.48%), P 

(0.23 %), K (1.11 %), S (0.21 %) and Zn (27.50 

ppm) were recorded in T1 treatment where K was 

not applied. Availability of K influences the 

efficiency of Rhizobium for the crop and 

improved its nodulation potential. Potassium 

plays important role as an activator of enzymes 

that are essential for the production of proteins 

and sugars and affects nutrient accumulation 

(Suryapani et. al., 2014). Boron concentration 

(ppm) of stover was significantly influenced by 

application different levels of K (Table 6). 

Significantly highest B concentration in 

mungbean stover (28.55 ppm) was recorded in 

T6 (70 kg K ha
-1

) treatment. On the other hand, 

the lowest B concentration in mungbean stover 

(21.3 ppm) was recorded in T1 treatment where 

K was not applied. 
 

3.4 Economic analysis 

Gross returns varied in different treatments 

which were directly related to the price that 

received from the product. Cost of cultivation 

was involved within wage rate, seed cost, 

pesticides and fertilizers cost. The gross returns 

ranged from 70000-96720 taka ha
-1

 year
-1

 where 

the highest return was found at T5 followed by 

T6, T4, T3 and T2 treatments. The lowest gross 

return was found at T1 (K control) (Table 7). 

Data of cost and return analysis showed that the 

highest gross margin ranged from 15040-26720 

where highest at T5 followed by T6, T4, T3 and T2 

treatments and lowest was found at control (T1) 

treatment. 
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Table 5. Effect of potassium on the nutrients concentration in mungbean seed 

 

Treatments 
Seed nutrient concentration 

N % P % K % S % Zn (ppm) B (ppm) 

T1 3.22 f 0.42 d 0.77 f 0.131 e 27.60 e 21.53 d 

T2 3.27 e 0.48 c 1.00 e 0.148 d 32.87 d 23.63 c 

T3 3.40 d 0.49 c 1.17 d 0.157 c 35.67 c 24.73 c 

T4 3.50 c 0.52 b 1.35 c 0.170 b 37.00 b 26.17 b 

T5 3.56 a 0.54 a 1.49 b 0.196 a 37.93 a 29.70 a 

T6 3.53 b 0.53 ab 1.51 a 0.199 a 38.13 a 28.86 a 

CV (%) 0.30 1.43 1.02 2.62 1.40 2.67 

LSD (%) 0.0187 0.0129 0.0224 7.937E-03 0.887 1.2522 

Note: Same letters in a column mean statistically significant at 5% level. Here, T1= control; T2= 30 kg 

K ha
-1

; T3= 40 kg K ha
-1

; T4= 50 kg K ha
-1

; T5= 60 kg K ha
-1

; T6= 70 kg K ha
-1 

 

 

Table 6. Effect of potassium on the nutrient concentration in mungbean stover 

 

Treatments 
Stover nutrient concentration 

N % P % K % S % Zn (ppm) B (ppm) 

T1 1.48 e  0.23 c  1.11 e  0.21 d  27.50 e  21.25 c  

T2 1.61 d  0.28 b  1.36 d  0.22 c  30.44 d  23.25 c  

T3 1.67 c  0.31 a  1.48 c  0.23 c  33.59 c  25.45 b  

T4 1.70 b  0.33 a  1.61 b  0.24 b  35.38 b  27.26 ab  

T5 1.78 a  0.34 a  1.68 a  0.25 a  37.33 a  28.54 a  

T6 1.77 a  0.33 a  1.69 a  0.25 a  36.99 a  28.55 a  

CV (%) 1.09  4.47  1.19  2.15  2.36  4.36  

LSD (%) 0.0332  0.0261  0.0321  9.070E-03  1.4373  2.0534  

Note: Same letters in a column mean statistically significant at 5% level. Here, T1= control; T2= 30 kg 

K ha
-1

; T3= 40 kg K ha
-1

; T4= 50 kg K ha
-1

; T5= 60 kg K ha
-1

; T6= 70 kg K ha
-1

 

 

 

Table 7. Effects of potassium on partial economy of mungbean at Kharif-1 

 

Treatments 
Yield 

(kg ha
-1

) 

Cultivation cost 

(tk. ha
-1

) 

Added cost (tk. 

ha
-1

) 

Gross return 

(tk. ha
-1

) 

Added benefit 

(tk. ha
-1

) 

T1 875 33323 - 70000 - 

T2 1063 34122 799 85040 15040 

T3 1083 34395 1072 86640 16640 

T4 1131 34651 1328 90480 20480 

T5 1209 34923 1600 96720 26720 

T6 1190 35196 1873 95200 25200 

Here, T1= control; T2= 30 kg K ha
-1

; T3= 40 kg K ha
-1

; T4= 50 kg K ha
-1

; T5= 60 kg K ha
-1

; T6= 70 kg 

K ha
-
1 
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Table 8. Effects of potassium on partial economy of mungbean at Kharif-I 

 

Treatments Net return (tk. ha
-1

) BCR 

T1 36677 2.10 

T2 50918 2.49 

T3 53345 2.51 

T4 55829 2.61 

T5 61797 2.77 

T6 60004 2.70 

Here, T1= 0 kg K ha
-1

; T2= 30 kg K ha
-1

; T3= 40 kg K ha
-1

; T4= 50 kg K ha
-1

; T5= 60 kg K ha
-1

; T6= 70 

kg K ha
-1 

Output price: Mungbean seed @ Tk. 80 kg
-1

, Input price: Urea=Tk. 20 kg
-1

, TSP= Tk. 22 kg
-1

, 

MoP= Tk. 15 kg
-1

, Gypsum= Tk. 24 kg
-1

, Zinc sulphate= Tk. 200 kg
-1

, Boric acid= Tk. 200 kg
-1

, Wage 

rate=Tk. 500 day
-1

, mungbean seed= 80 Tk. kg
-1

. 

 

Table 9. Changes of post-harvest soil properties  

 

Treatment pH 
OM 

% 

Total 

N% 

Ca Mg K P S Zn B 

meq. 100 g
-1

 µg g
-1

 

Initial  6.4  1.27  0.057  6.01  2.02  0.10  23.5  26.0  1.3  0.16  

T1 6.3  1.30  0.061  5.90  2.00  0.09  24.0  25.2  1.2  0.14  

T2 6.5  1.35  0.063  6.01  2.00  0.12  24.5  25.3  1.4  0.16  

T3 6.5  1.37  0.065  6.01  2.01  0.14  24.6  25.5  1.3  0.18  

T4 6.6  1.38  0.065  6.0  2.02  0.15  24.8  25.8  1.4  0.19  

T5 6.5  1.38  0.065  5.89  2.00  0.16  24.7  25.7  1.4  0.21  

T6 6.6  1.38  0.068  5.91  2.01  0.17  24.6  25.6  1.3  0.22  

Here, Treatment T1 = control, T2 = potassium 30 kg ha
-1

, T3 = potassium 40 kg ha
-1

, T4 = potassium 50 

kg ha
-1

, T5 = potassium 60 kg ha
-1

, T6 = potassium 70 kg ha
-1

.  
 

Regarding BCR, the highest benefit cost ratio 

2.77 found in T5 treatment followed by T6, T4, T3 

and T2 treatments (Table 8). However net return 

61797 Tk. was highest in T5 treatment. 

Considering the highest gross margin, T5 

treatment is economically feasible. 

 

3.5 Changes of post-harvest soil properties 

The post-experiment soil analyzing results of soil 

pH, organic matter, total N, available P, K, S, 

Ca, Mg, Zn and B are presented in Table 9. 

Initially soil pH was 6.4 and after completion of 

experiments, soil pH remains almost unchanged. 

After experimentation, minor changes were 

found on soil fertility from initial status. The 

effect of application of K slightly increased of 

soil organic matter, total N, Zn, B and slightly 

decreased of S and Mg in all plots over initial 

status. Legume crop cultivation may increase the 

level of soil organic matter, nitrogen and other 

nutrients. Legumes fix the atmospheric nitrogen, 

release in the soil high-quality organic matter 

and facilitate soil nutrients (Stagnari et al., 2017) 

 

4. Conclusions  

 

From this experiment, it may be concluded that 

application of potassic fertilizer influenced 

mungbean growth and yield and nutrient 

accumulation. Therefore, judicious application of 

the potassium through MoP fertilizers is needed 

and based of this research results, it could be 

suggested that application of 60 kg K ha
-1

 to be a 

promising practice for mungbean cultivation in 
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AEZ 28 and other similar soils of Bangladesh. 

More research work on the application of K 

fertilizer in mungbean cultivation should be done 

in different Agro-Ecological Zones. 
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