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Abstract 
 

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

Gazipur, Bangladesh during the period from September to December, 2017 to study the effect of 

different levels of boron on growth and yield of black gram (BARI Mash-3). Six levels of boron (0, 

0.5, 1.0, 1.5, 2.0 and 2.5 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 black gram (BARI Mash-3) increased significantly with the increasing levels of boron upto 1.0 

kg ha
-1

and the highest grain yield (1141 kg ha
-1

) and stover yield (2623 kg ha
-1

) were obtained with the 

treatment T3 (1.0 kg B ha
-1

). Similarly, the highest number of branches plant
-1

, pods plant
-1

, pod length, 

seeds pod
-1

, 100 seed weight, nutrient contents in seed and stover were recorded in T3 where 1.0 kg B 

ha
-1

 was added. The application of boron increased the seed nutrient content and higher levels of seed 

N, P, K, S, Zn and B concentrations were found with 1.0 kg B ha
-1

. At maturity, the N, P, K, S, Zn and 

B contents of black gram plant increased significantly upto 1.0 kg B ha
-1

. Application of boron 

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

 

Pulse crop is an important food crop because it 

provides a cheap source of easily digestible 

dietary protein which complements the staple 

rice food for better nourishment of human body. 

A minimum intake of pulse by a human should 

be 80 g per head per day, where as it is only 

14.19 g in Bangladesh (BBS, 2005). This is 

because of the fact that production of the pulses 

is not adequate to meet the national demand. 

Black gram (Vigna mungo L.) is one of the most 

important pulse crops in Bangladesh. Pulses 

occupy about 4% of the total cropped area and 

contribute about 2% to the total grain production 

of Bangladesh (BBS, 2010). The average value 

of pulse production (1537.7 kg ha
-1

) is very low 

comparing the value of other countries of the 

world (FAOSTAT, 2013). Black gram is very 

nutritious as it contains high levels of protein 

(25g 100g
-1

), potassium (983 mg 100g
-1

), 

calcium (138 mg 100g
-1

), iron (7.57 mg 100g
-1

), 

niacin (1.447 mg 100g
-1

), thiamine (0.273 mg 

100g
-1

), and riboflavin (0.254 mg 100g
-1

). 

 

Black gram plays an important role to 

supplement protein in the cereal-based low-

protein diet of the people of Bangladesh, but the 
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acreage and production of black gram is steadily 

declining. The average yield of Black gram is 0.7 

t ha
-1

 (BBS, 2015). Bangladesh Agricultural 

Research Institute (BARI) and Bangladesh 

Institute of Nuclear Agriculture (BINA) have 

developed a number of cultivars of black gram. 

Vigna mungo is a N-fixing legume that improves 

soil fertility and soil physical properties 

(Parashar, 2006). Fertilizer is one of the most 

important factors that affect crop production. 

Mineral nutrition of plants is important for 

controlling physiological and biochemical 

processes of plants. Its deficiency may lead to 

changes in these processes and disturbed plant 

growth and yield. Boron is one of the mineral 

nutrient that is required for normal plant growth. 

The possible roles of B include sugar transport, 

cell wall synthesis, lignification, cell wall 

structure integrity, carbohydrate metabolism, 

ribose nucleic acid (RNA) metabolism, 

respiration, Indole acetic acid (IAA) metabolism, 

phenol metabolism, and as part of the cell 

membranes (Ahmad et al., 2009). In soils, 

concentration of total B is reported to be in the 

range of 20 to 200 mg B kg
-1

 (Mengel and 

Kirkby, 1987), and its available concentrations 

also vary greatly from soil to soil. 

 

It has been reported that boron deficiency limits 

reproductive growth. In wheat, B deficiency 

causes poor anther and pollen development; low 

grain set and stunted growth (Khan et al., 1996). 

Soils are quite variable in their B and clay 

forming minerals contents, and therefore have a 

fundamental effect on the availability of B. Its 

interaction both synergistic and antagonistic with 

most of the nutrients (N, P, K, Ca, Mg and Zn) 

may sometimes be influential in regulating B 

availability to plants in soil. 

 

In Bangladesh, a few experiments are conducted 

for determining the boron requirement in black 

gram. Considering existing situation the present 

study was undertaken to find out the response of 

boron on the growth and yield of black gram and 

to determine proper dose of boron for apparent 

nutrients accumulation in black gram and soil. 

 

2. Materials and Methods 

 

The experiment was carried out at the 

Bangladesh Agricultural Research Institute, 

Joydebpur, Gazipur during September 2017 to 

December 2017. The soil of the experimental 

plot was Deep Grey Terrace Soil having pH of 

6.4. The - experimental site represents 24°0´N 

latitude and 90°25´E longitude and the climate 

was subtropical, characterized by rainfall (500-

150 mm) associated with moderately low 

temperature (28-20°
 
C). Before land preparation, 

initial soil samples (0-15 cm depth) were 

collected from different spots of the field. The 

collected samples were analyzed followed by 

standard methods and physico-chemical 

properties of soil were presented in Table 1. 

 

The experiment was laid out in a randomized 

complete block design (RCBD) with three 

replications. Each plot measuring 4 m × 4 m and 

total number of plots were 18. Six levels of B 

fertilizer treatments (T1: control, T2: 0.5 kg B ha
-

1
, T3: 1.0 kg B ha

-1
, T4: 1.5 kg B ha

-1
, T5: 2.0 kg 

B ha
-1

, T6: 2.5 kg B ha
-1

) were applied randomly 

and other fertilizers were applied in all 

treatments at the rate of N-20, P-20, K-20, S-20 

and Zn-2.0 kg ha
-1

. The N, P, K, S, Zn and B 

fertilizers were applied as basal dose at final land 

preparation and boron was applied as per 

treatment. Black gram seeds (BARI Mash-3) 

were sown at the rate of 45 kg ha
-1

 in the furrow 

on September 14, 2017. 

 

 Row to row and plant to plant spacing were 30 

cm and 10 cm, respectively. Irrigation and 

intercultural management were done as required. 

Ten plants from each plot were selected at 

random and were tagged for 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 

yield was adjusted at 9% moisture level. The 

seed and stover yields (kg ha
-1

) per plot were 

recorded after cleaning and drying properly in 

the sun. After drying, seed and stover were 

ground properly for chemical analysis. After 

completion of harvesting, soil samples were 
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collected (0-15 cm 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 passed through 2 mm 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 

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) and the organic matter 

content was calculated by multiplying the 

percent organic carbon with the Van Bemmelen 

factor 1.73 (Piper, 1995). Total nitrogen content 

was determined by Micro Kjeldahl method 

(Bremner and Mulvaney, 1982). The available P 

was determined by sodium bicarbonate 

extraction method. The monocalcium 

biphosphate was used for S extraction and 

estimated by turbidity method using BaCl2 (Fox 

et al., 1964). Exchangeable potassium was 

extracted by 1N NH4OAc (Ammonium Acetate) 

as described by Jackson (1973) and was 

measured by Atomic Absorption 

Spectrophotometer (AAS) (Model No. VARIN 

Spectra AA 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 (Lindsay and Norvell, 1969). 

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). 

 

Table 1. Initial characteristics of the soil in experimental field 

 

Parameters Status 

% Sand 26.28 

% Silt 38.20 

% Clay 35.52 

Soil texture (0-15 cm) Clay Loam 

Partical density (g cm
-3

) 2.51 

Bulk density (g cm
-3

) 1.35 

Porosity (%) 46.22 

Soil pH 6.6 

Exchangeable K (meq. 100g
-1

) 0.11 

Exchangeable Ca (meq. 100g
-1

) 6.01 

Exchangeable Mg (meq. 100g
-1

) 2.02 

Organic matter (%) 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 
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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 

plants 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. After digestion Total P was determined 

colorimetrically using venadomolybdate blue 

ascorbic acid method by spectrophotometry 

(Olsen and Sommers, 1982). The K 

concentrations in the digest were directly 

measured by Atomic Absorption 

Spectrophotometer (Model No. VARIAN 

Spectra AA 55B, Australia). The Zn 

concentrations in the digest were directly 

measured by Atomic Absorption 

Spectrophotometer (Model No. VARIAN 

Spectra AA 55B, Australia). The concentration 

of S in the digest was determined by turbidity 

method using BaCl2 by spectrophotometer 

(Chapman and Pratt, 1961). The concentration of 

B in the digest was determined by 

spectrophotometer following azomethine-H 

method (Page et al., 1982). 

 

2.3 Economic evaluation 

For economic analysis, added cost and added 

benefit were calculated. Besides these, 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 =   

 

2.4 Statistical analysis 

Data recorded for different parameters of plant 

were processed by Microsoft Office Excel 

(2010). The recorded data were statistically 

analyzed by “Statistics 10” software. The 

treatment means were compared by Least 

Significant Difference (LSD) test at 5% level of 

significance. 

 

3.  Results and Discussion 

 

3.1 Effects of boron fertilizer on yield and yield 

contributing characters of black gram  

The effects of boron on the plant height, number 

of branch plant
-1

, number of pods plant
-1

, pods 

length and number of seed pod
-1

 of black gram 

are presented in Table 2. The plant height, 

number of branches plant
-1

, number of pods 

plant
-1

, pod length and number of seeds pod
-1 

were significantly influenced with different 

boron doses. Among the different doses of 

boron, T4 (1.5 kg B ha
-1

) showed the highest 

plant height (26.80 cm) that was statistically 

identical with all other treatments except T1 

(23.73 cm) where boron was not applied. Except 

control (T1) there was no significant effect 

among the treatment on plant height due to boron 

application on black gram although a little 

increases. Significant increase in plant height 

induced by different doses of B was observed in 

mungbean (Quddus et al., 2011). They reported 

that B significantly influenced plant height 

where 1.0 kg B ha
-1

 noticed the highest plant 

height. Kaisher et al. (2010) also found 

significant variation in plant height on mungbean 

where the tallest plant was found in 5 kg B ha
-1

. 

Similarly, Vishwakarma et al. (2008) also found 

soil application of borax significantly increase 

variation in groundnut yield. 

 

Among the different doses of boron T3 (1.0 kg 

ha
-1

) showed the highest no. of branches plant
-1

 

(5.4), pod length (4.17 cm), pods plant
-1

(23.87). 

On the other hand, the lowest no. of branches 

plant
-1

, pod length and pods plant
-1 

were recorded 

in T1  i.e. boron control plot (Table 2). Dutta et 

al. (1984) stated that application of B (1 kg ha
-1

) 

in mungbean increased number of branches 

37                                                                                                                Effect of boron in black gram 



plant
-1

. The results clearly indicated that the 

number of pods per plant increased with the 

increasing levels of boron upto 1.0 kg ha
-1

 but 

their variation was significant when boron was 

applied 2.5 kg ha
-1

. Pandey and Gupta (2013) 

reported that application of three concentrations 

of B at all stages increased the yield parameters 

like number of pods plant
-1

 while B application 

also improved the seed yield of black gram. 

Valenciano et al. (2011) reported that B @ 

241.00 g ha
-1

 produces the higher results 

regarding to pods plant
-1

in chickpea. Kaisher et 

al. (2010) also found similar results on 

significant pods production plant
-1

 of mungbean. 

 

The numbers of seed pod
-1

 and hundred seed 

weight (g) were significantly influenced by 

different levels of boron (Table 3). Among the 

different doses of boron T4 (1.5 kg B ha
-1

) 

showed the highest number of seeds pod
-1

 (7.67) 

and the lowest number of seeds pod
-1

 (6.17) was 

observed in the control treatment (T1). The result 

of the present study was agreed by Pandey and 

Gupta (2013) who found that the application of 

B had significant effect on seeds production pod
-

1
. Zaman et al. (1996) observed that application 

of B (2.0 kg ha
-1

) produced 23.37% higher 1000 

seed weight of mungbean over control.  

 

The seed yields were significantly influenced by 

different levels of boron at different doses (Table 

3). Among the doses, T3 (1.0 kg B ha
-1

) showed 

the highest seed yield (1141 kg ha
-1

) which was 

statistically similar to T4, T5 and T6 treatments 

and lowest seed yield (824 kg ha
-1

) was observed 

in the T1 treatment (boron control).  

 

Table 2. Effect of boron fertilizer on yield contributing characters of black gram  
 

Treatments plant height 

(cm) 

No. of branch 

plant
-1

 

No. of pods 

plant
-1

 

Pods length (cm) 

T1  23.73 b 4.67  c 15.20  c 4.02  b 

T2   25.67 ab  5.20 ab 16.57  c  4.07 ab 

T3 26.68 a 5.40  a 23.87  a 4.17  a 

T4 26.80 a 5.38  a  23.10 ab  4.13 ab 

T5 26.27 a  4.90 bc  21.23 ab  4.06 ab 

T6   25.70 ab  4.83 bc 20.83  b  4.07 ab 

CV (%) 5.21 5.17 8.21  1.76 

LSD (%) 2.447 0.477 1.335 0.131 

T1= Boron 0 kg ha
-1

, T2=Boron 0.5 kg ha
-1

, T3= Boron 1.0 kg ha
-1

, T4=Boron 1.5 kg ha
-1

, T5= Boron 

2.0 kg ha
-1

, T6=Boron 2.5 kg ha
-1

. 

 

Table 3. Effect of boron on the number of seed pod
-1

, hundred seed weight, seed yield and stover yield 
 

Treatments No. of seed 

pod
-1

 

Hundred seed 

weight (g) 

Seed yield 

(kg ha
-1

) 

Stover yield 

(kg ha
-1

) 

T1 6.17 d  4.89  d        824 c 2194 b 

T2  6.70 cd 5.23 c 893 bc  2343 ab  

T3  7.27 ab 5.59  a 1141  a 2623  a 

T4 7.67 a  5.52 ab 1105  a 2616  a 

T5  7.07 bc  5.35 bc 1095  a  2366 ab 

T6   6.80 bc  5.37 bc  1001 ab 2206  b 

CV (%) 4.36 2.08 8.99 6.63 

LSD (%) 0.551 0.202 165.13 288.70 

T1= Boron 0 kg ha
-1

, T2=Boron 0.5 kg ha
-1

, T3= Boron 1.0 kg ha
-1

, T4=Boron 1.5 kg ha
-1

, T5= Boron 

2.0 kg ha
-1

, T6=Boron 2.5 kg ha
-1
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Valenciano et al. (2011) reported similar results 

where application of 241 g B ha
–1

 produces the 

higher results regarding to seeds pod
–1

, 1000–

seed weight and yield (6.30 g plant
–1

) of 

chickpea. Similarly, Kaisher et al. (2010) found 

that application of B at 5 kg ha
–1

 significantly 

increased the1000 seed weight and yield of 

mungbean. Sakal et al. (1988) reported that 

application of 2.0 and 2.5 kg B ha
-1

 increased 

grain yields of black gram and chickpea by 63 

and 38%, respectively. The authors also 

mentioned that application of B increased the N, 

B and other nutrient accumulation and increased 

the seed yield.  

 

The stover yield was significantly influenced by 

different levels of boron application. Among the 

different doses of boron T3 (1.0 kg B ha
-1

) 

showed the highest stover yield (2623 kg ha
-1

) 

which was statistically similar to T2, T4 and T5 

treatments. On the other hand, the lowest seed 

yield (2194 kg ha
-1

) was observed in T1 (Boron 

control) treatment. 

 

3.2 Nutrient concentration in black gram seed 

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

black gram were significantly influenced at 

different boron doses during Kharif-II. Among 

all of these treatments, T3 with 1.0 kg B ha
-1

 

showed higher concentration of almost all the 

nutrients except S and B (Table 4). 

Seed nitrogen concentration (%) was 

significantly influenced by application levels of 

boron. The highest N concentration in black 

gram seed (4.88 %) was recorded in T4 (1.5 kg B 

ha
-1

) and the lowest N concentration (3.87%) 

was recorded in T1 treatment where boron was 

not applied. The highest P (0.59 %) 

concentration in black gram seed was recorded 

in T3 (1.0 kg B ha
-1

) treatment which was 

statistically similar to all treatments except 

control and the lowest P concentration (0.54%) 

was recorded in T1 treatment where boron was 

not applied.  

 

The highest potassium concentration in black 

gram seed (1.01 %) was recorded in T3 (1.0 kg B 

ha
-1

) treatment which was statistically similar to 

T4, T5 and T6 treatments and lowest K (0.85%) 

was recorded in boron control (T1) treatment. 

The highest S concentration in black gram seed 

(0.087 %) was recorded in T4 (1.5 kg B ha
-1

) 

treatment which is statistically similar to all 

treatments and lowest S concentration (0.078%) 

was recorded in control (T1) treatment. Seed zinc 

concentration was significantly influenced by the 

application levels of boron. The highest seed Zn 

concentration (43.40 ppm) was recorded in T3 

(1.0 kg B ha
-1

) which was statistically similar to 

all treatments except control and the lowest 

concentration was recorded in control (T1) 

treatment. 

 

Table 4. Effect of boron on the nutrients concentration in black gram seed 

 

Treatments Seed nutrient concentration 

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

T1 3.87 b 0.54 b 0.85 c 0.078 a 40.30 b 21.217 c 

T2 4.06 b 0.57 a   0.91 bc 0.085 a 42.65 a 23.300  c 

T3 4.89 a 0.59 a 1.01 a 0.086 a 43.40 a  30.003  ab 

T4 4.88 a 0.59 a   0.99 ab 0.087 a 43.23 a 30.600  a 

T5 4.71 a 0.58 a   0.99 ab 0.085 a 43.11 a  30.433  ab 

T6 4.63 a 0.59 a 1.01 a 0.084 a 42.83 a 27.033 b 

CV (%) 3.22 2.79 5.26 6.48 2.44 7.07 

LSD (%) 0.263 0.029 0.092 9.937E-03 1.894 3.487 

T1= Boron 0 kg ha
-1

, T2=Boron 0.5 kg ha
-1

, T3= Boron 1.0 kg ha
-1

, T4=Boron 1.5 kg ha
-1

, T5= Boron 

2.0 kg ha
-1

, T6=Boron 2.5 kg ha
-1
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Boron concentration in seed significantly 

increased with the increasing levels of B upto 1.5 

kg ha
-1

 and then it was decreased. Maximum B 

concentration in black gram seed (30.60 ppm) 

was recorded in T4 (1.5 kg B ha
-1

) treatment 

which was statistically similar to T3 and T5 

treatments and the lowest B concentration (21.22 

ppm) was recorded in T1 treatment where boron 

was not applied. Bharti et al. (2002) found that 

the N and B content increased with increasing B 

rates in Chickpea which is an agreement with 

these findings. 

 

3.3 Nutrient concentration in black gram stover 

Nirogen, phosphorus, potassium, sulphur and 

boron concentrations in stover were significantly 

influenced by different levels of boron 

application (Table 5). The highest N contents in 

black gram stover (3.86 %) was recorded in T3 

(1.0 kg ha
-1

) treatment which was statistically 

identical with the T4, T5 and T6 treatments and 

the lowest (3.38 %) was recorded in T1 

treatment. The higher levels of P (0.29%) and S 

(0.26%) contents in black gram stover were 

recorded in higher levels of boron applied 

treatments T4 (1.5 kg ha
-1

) and T5 (2.0 kg ha
-1

) 

and the lowest P and S concentrations were 

recorded in control (T1). The highest stover K 

(1.44%) and Zn (54.81 ppm) concentrations were 

recorded in T3 (1.0 kg ha
-1

) treatment which was 

statistically similar to all treatments except in 

boron controlled plot (1.27 % K and 51.23 ppm 

Zn). The results indicate that the application of B 

increased the accumulation of nutrient in black 

gram stover and similar results were obtained in 

green gram by Padbhushan et al. (2015). The 

highest boron in black gram stover (17.07 ppm) 

was recorded in T6 (2.5 kg ha
-1

) treatment which 

was statistically identical with the T3, T4 and T5 

treatments and the lowest B concentration (10.77 

ppm) was recorded in boron control treatment 

(T1). 

 

3.4 Economic return analysis of boron on the 

black gram during Kharif-II season 

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 74160-102690 taka ha
-1

 year
-1

 

where the highest return was found at T3 

followed by T4, T5, T6 and T2 treatments. The 

lowest gross return was found at T1 where no 

boron fertilizer was added (Table 6). Regarding 

BCR, the highest benefit cost ratio 1.80 found in 

T3 treatment followed by T6, T5, T4 and T2. 

However net return Tk. 66072 was highest in T3 

treatment. It was found that the unit cost of 

fertilizer was not so higher in T3 than the unit 

cost of other fertilizer except T6. Therefore, BCR 

were increased remarkably in T4, T5, T6 and T2 

treatments. Considering the highest gross margin 

T3 treatment is economically viable. 

 

Table 5. Effect of boron on the nutrient concentration in black gram stover 

 

Treatments Stover nutrient concentration 

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

T1 3.38  c 0.212 c 1.27 c 0.138 c 51.23 b 10.77 c 

T2 3.58 bc 0.255 b 1.33 bc 0.228 b 53.63 a 14.67 b 

T3 3.86  a 0.292 a 1.44 ab 0.255 a 54.81 a 16.50 a 

T4 3.83 ab 0.297 a 1.39 ab 0.259 a 54.58 a 16.67 a 

T5 3.81 ab 0.297 a 1.39 ab 0.257 a 54.52 a 16.50 a 

T6 3.78 ab 0.295 a 1.37 ab 0.249 a 55.04 a 17.07 a 

CV (%) 3.96 2.60 3.80 4.10 1.86 2.93 

LSD (%) 0.267 0.013 0.094 0.0172 1.829 1.511 

T1= Boron 0 kg ha
-1

, T2=Boron 0.5 kg ha
-1

, T3= Boron 1.0 kg ha
-1

, T4=Boron 1.5 kg ha
-1

, T5= Boron 

2.0 kg ha
-1

, T6=Boron 2.5 kg ha
-1
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Table 6. Effects of boron on partial economy of black gram during Kharif-II season 

 

Treatments Yield 

 (kg ha
-1

) 

Cultivation 

cost (Tk. ha
-1

) 

Gross return 

(Tk. ha
-1

) 

Net return 

(Tk. ha-
1
) 

BCR 

T1 824 34055 74160 40105 1.18 

T2 893 35337 80370 45033 1.27 

T3 1141 36618 102690 66072 1.80 

T4 1105 37898 99450 61552 1.62 

T5 1095 39180 98550 59370 1.52 

T6 1001 40462 90090 49628 1.23 

Here, T1= Boron 0 kg ha
-1

, T2= Boron 0.5 kg ha
-1

, T3= Boron 1.0 kg ha
-1

, T4= Boron 1.5 kg ha
-1

, T5= 

Boron 2.0 kg ha
-1

, T6= Boron 2.5 kg ha
-1

 

Output price: Black gram seed @ Tk. 90 kg
-1 

Input price: Urea = Tk. 16 kg
-1

, T.S.P = Tk. 22 kg
-1

, MoP = Tk. 15 kg
-1

, Gypsum = Tk. 24 kg
-1

, Zinc 

sulphate = Tk. 200 kg
-1

, Boric acid = Tk. 400 kg
-1

, wage rate = Tk. 500 day
-1

, black gram seed= 90 Tk. 

kg
-1

. 

 

Table 7. Effect of boron on post-harvest soil properties  

 

Treat pH 
OM 

% 

Total 

N% 

Ca Mg K P S Zn B 

(meq100g
-1

) (µg g
-1

) 

Initial 6.4ab 1.27e 0.057c 6.01a 2.02 0.11 22.3e 26.0a 1.3ab 0.16c 

T1 6.3b 1.30d 0.061bc 5.90d 2.00 0.10 23.0d 25.2d 1.2b 0.14d 

T2 6.5ab 1.35c 0.063abc 6.01a 2.00 0.11 23.6c 25.3cd 1.4a 0.17c 

T3 6.5ab 1.36b 0.064ab 6.01a 2.01 0.11 24.0b 25.5bcd 1.3ab 0.20b 

T4 6.6a 1.38a 0.065ab 6.00b 2.02 0.10 24.1a 25.8ab 1.4a 0.21b 

T5 6.5ab 1.38a 0.065ab 5.89e 2.00 0.11 23.9b 25.7ab 1.4a 0.23a 

T6 6.6a 1.38a 0.068a 5.94c 2.01 0.10 24.0b 25.6bc 1.3ab 0.24a 

CV 

(%) 
1.65 0.73 2.18 0.37 0.56 11.0 0.41 0.64 6.17 5.54 

LSD 

(%) 
0.209 0.006 0.006 0.01 NS NS 0.019 0.328 0.167 0.019 

Here, T1= Boron 0 kg ha
-1

, T2=Boron 0.5 kg ha
-1

, T3= Boron 1.0 kg ha
-1

, T4=Boron 1.5 kg ha
-1

, T5= 

Boron 2.0 kg ha
-1

, T6=Boron 2.5 kg ha
-1

. 

 

3.5 Changes in soil properties of post-harvest 

soil 

Soil samples were collected from each treated 

plot for analyzing different soil properties viz. 

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

S, Ca, Mg, Zn and B. The results are presented in 

Table 7. Initially soil pH was 6.4 and after 

completion of experiments, soil pH significantly 

changed and highest pH value (6.6) was obtained 

in T6 treatment. After experiment, minor change 

was found on soil fertility from initial status. The 

application of boron and cultivation of black 

gram significantly increased soil organic matter, 

total nitrogen, phosphorus, zinc and boron and 

slightly decreased of sulphur and magnesium in 

all plots over initial soil status. 

 

The level of nutrients increased in post-harvest 

soil due to application of different boron doses in 

black gram cultivation. Soil organic matter was 

increased 1.30-1.38 at different treatments. The 

highest Ca (6.01 meq 100 g
-1

) was obtained in T2 
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and T3 treatments and maximum Mg (2.02 meq 

100 g
-1

) at T3 and T6 treatments. The change of 

available potassium was very little. The highest 

available P (24.1µg g
-1

) and S (25.8 µg g
-1

) 

concentrations were recorded in T4 treatment. At 

T3 treatment B concentration was 0.20 µg g
-1

 and 

the highest (0.24 µg g
-1

) was recorded in T6 

treatment where as initial B concentration 0.16 

µg g
-1

, that was very low.  

 

The application of B increased the growth, yield 

of black gram and higher levels of nutrients were 

found in boron treated post-experiment soils in 

this study. The nutrients status both macro and 

micro are influenced by cultivation of legume 

crops and application of B increase soil nutrient 

levels which was reported by Quddus et al. 

(2014) in similar crop experiment. 

 

4. Conclusions  

 

Boron played an important role on growth and 

yield of black gram (BARI Mash-3). Application 

of boron fertilizer influenced black gram growth 

and yield as well as production. Among the 

treatments, T3 (1.0 kg B ha
-1

) showed the highest 

seed yield (1141 kg ha
-1

) and higher levels of 

grain nutrient concentrations were found in this 

treatment. The nutrient availability increased 

with the application of B at the rate of 1.0 kg ha
-

1
. Therefore, judicious application of the 

elements through boric acid is needed and based 

on this research results it could be suggested that 

application of 1.0 kg B ha
-1

 could be a promising 

practice for black gram cultivation in Deep Grey 

Terrace Soil of Bangladesh. 
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