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ABSTRACT
Phosphorus and boron are required for growth and development of black gram, and play an important role in the
uptake of other nutrients such as N and K. The availability of P and B is less in acid soil because of fixation and
leaching losses. Therefore, a field experiment was conducted to investigate the influence of P and B on N and K uptake
in black gram with four levels of phosphorus (0, 25, 50, 75 kg ha -1) and four levels of boron (0, 0.5, 1.0, 1.5 kg ha-1)
comprising of 16 treatments. The trail was laid out in split plot design and replicated three times. Phosphorus was used
as main plot and boron as sub-plot. Significantly highest nitrogen concentration in black gram seed was observed at
P75B1.5 as 3.82%, whereas in straw, it was observed at P75B1 as 1.75%. However, significant nitrogen uptake by seed
and straw was recorded as 43.85 and 39.55 kg ha -1 at P75B1.5, respectively. Similarly, significantly highest potassium
concentration in seed and straw was observed at P75B1.5 as 1.13% and 1.64%. Significant highest uptake of K by seed
and straw was recorded at P75B1.5 as 13.00 kg ha-1 and 36.86 kg ha-1, respectively. Therefore, 75 kg P2O5 and 1.5 kg
B ha-1 is considered optimum for achieving higher nitrogen and potassium uptake by black gram in acid Inceptisol of
Meghalaya.
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INTRODUCTION
Black gram (Vigna mungo L. Hepper) is one of the most
important pulse crops grown in India. Being a legume
crop, black gram not only builds soil fertility but also
often plays a significant role for the successor crop in the
nitrogen economy. It is essential to supply phosphorus,
as it has beneficial effects on nodulation, nitrogen
fixation, root production, growth and yield (Tamang and
Sanjay-Swami, 2017). Phosphorus (P) is a key
component of nucleic acids, phospholipids and ATPs
and plays a role in a number of plant cellular processes
such as cell division, energy storage and transition,
respiration, photosynthesis and enzymatic activity
(Tamang and Sanjay-Swami, 2021). Plants also require
phosphorus for growth, sugar and starch utilization,
photosynthesis, nucleus formation, and cell division
(Atif et al., 2014). Boron is also an important
micronutrient that plays a crucial role in multiple
physiological and biochemical processes in plant bodies
such as cell division and enlargement, cell wall
formation, sugar translocation, metabolism of
carbohydrates, metabolism of nitrogen and water
relations (Oyinlola, 2007; Marschner, 2012, Satya and
Sanjay-Swami, 2020). There is synergistic relationship
to the rise in P uptake by plants under application of B.
(Huang et al., 2012), and also have significant synergetic

effect in improving the production, yield and quality of
plant species (Kaya et al., 2009; YuFan et al., 2012).
Meghalaya soils are highly acidic, and phosphorus and
boron are poor in supply. Low availability of phosphorus
in these soils is due to fixation of P by Fe and Al oxides
(Singh and Sanjay-Swami, 2020). Deficiency of boron in
acidic soils of Meghalaya is due to coarse textured and
leaching (Takkar, 1996, Satya and Sanjay-Swami,
2021). The low availability of P and B also influence the
uptake of N and K. The present study aims at
investigating the influence of P and B on nitrogen and
potassium uptake by black gram in acid Inceptisol of
Meghalaya.
MATERIALS AND METHODS
The field experiment was conducted at College of Post
Graduate Studies in Agricultural Sciences, Central
Agricultural University, Umiam, Meghalaya with four
levels of phosphorus (0, 25, 50, 75 kg ha -1) and four
levels of boron (0, 0.5, 1.0, 1.5 kg ha-1) which comprises
of 16 treatment combinations laid in split plot design
with three replications. Phosphorus was used as main
plot and boron as sub-plot. The meteorological
observations during crop period were recorded with an
average temperature of 23.0 0C, total rainfall of 1625.5
mm. The physico-chemical properties of the initial soil
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sample are: sandy clay loam in texture, pH (4.99), EC
(0.42), organic carbon (1.32%), available
nitrogen
International
(251.35 kg ha-1), available phosphorus (13.68 kg ha-1),
available potassium (233.24 kg ha-1), available boron
(0.054 ppm). Plant samples were collected at the time of
harvesting and nitrogen, potassium content in plant was
estimated by using standard protocols.

kg P2O5 ha-1 (3.66%), in control and 1.5 kg B ha-1 was
3.26% and
The highest
N Applied
content in Sciences
seed and
Journal
of3.6%.
Agricultural
and
straw was recorded as 1.7%, 1.65% with application
of
1(1)
75 kg P2O5 ha-1 and 1.5 kg B ha-1, where as low content
was recorded at control as 1.43%, 1.33%. The N uptake
revealed that highest uptake by seed and straw was
observed with application of phosphorus @ 75 kg P 2O5
ha-1 (37.35 kg ha-1, 34.88 kg ha-1), and lowest was
observed at control (20.99 and 21.64 kg ha -1). Similarly,
under different boron doses, significant increase was
observed up to 1.5 kg B ha-1 (34.12, 32.36 kg ha-1),
however lowest was observed in control plot treatment
as 23.73 and 22.01 kg ha-1.

RESULTS AND DISCUSSION
Nitrogen concentration and uptake
An increase in nitrogen concentration and uptake in seed
and straw of black gram was observed with each increase
in phosphorus and boron doses (Table 1, Figure 1 and 2).
Nitrogen concentration in seed at control (3.26%) and 75
Table 1. Nitrogen concentration in black gram (Vigna mungo L. Hepper) as influenced by phosphorus and boron
fertilization in acid Inceptisol

Treatments
P0
P25
P50
P75
Mean

B0
2.973
3.150
3.387
3.537
3.262
SE(m)+
0.029
0.017
0.041
0.033

P
B
P within B
B within P

B0.5
3.297
3.380
3.500
3.623
3.450

Nitrogen concentration (%)
Seed
B1.0
B1.5
Mean B0
B0.5
3.367
3.413 3.263 1.230 1.440
3.460
3.547 3.384 1.303 1.470
3.597
3.603 3.522 1.380 1.500
3.717
3.823 3.675 1.413 1.713
3.535
3.597 3.461 1.332 1.531
C.D ( p<0.05 )
SE(m)+
0.102
0.016
0.048
0.011
0.132
0.025
0.097
0.023

Straw
B1.0
B1.5
1.520
1.543
1.610
1.623
1.667
1.697
1.753
1.760
1.638
1.656
C.D ( p<0.05 )
0.057
0.033
0.080
0.066

Mean
1.433
1.502
1.561
1.660
1.539

Nitrogen uptake by seed
P₀

29.613
28.033
20.731
16.557

B₀

P₂₅

34.957
32.585
26.332
20.413

B₀.₅

P₅₀

P₇₅
40.986
36.452
29.926

22.544

B₁․₀

43.848
37.255
30.924
24.450

B₁.₅

Figure 1. Nitrogen uptake (kg ha-1) in seed of black gram (Vigna mungo L. Hepper) as influenced by phosphorus and
boron fertilization in acid Inceptisol
The interaction effect of phosphorus and boron on
significantly highest nitrogen concentration in straw was
nitrogen concentration and uptake by seed and straw was
observed at P75B1 as 1.75 percent. The per cent increase
found to be significant with lowest nitrogen
of P75B1 over P0B0 was 42.55. Nitrogen uptake by seed
concentration in seed was observed in control (P0B0) as
was lowest in control i.e. P0B0 (16.56 kg ha-1) whereas
2.97 percent and significantly highest nitrogen
significantly highest nitrogen uptake was recorded as
concentration were observed at P75B1.5 as 3.82 percent.
43.85 kg ha-1 at P75B1.5. The per cent increase in P75B1.5,
The percent increase in P75B1.5 over P0B0 was 28.59
174.88. The lowest nitrogen uptake by straw was
percent. The lowest nitrogen concentration in straw was
observed at control i.e. P0B0 (17.41 kg ha-1) and
observed in control at P0B0 as 1.23 percent and
significantly highest was observed at P75B1.5 with 39.55
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kg ha-1, with per cent increase in P75B1.5 over control was
127.12. Laxmi et al. (2020) reportedInternational
that boron
application up to the level 1.0 kg ha-1 was found to
increase nutrient uptake by seed and straw and their total
nutrient uptake in mungbean over control. Earlier
workers also reported positive effect of boron on
chlorophyll content which may be responsible for the

increase in the nutrient content and uptake by plant with
the higherofgrowth
characters.
Yakuba
et al.
(2010)
Journal
Agricultural
and
Applied
Sciences
reported about the beneficial effect of boron in nitrogen
1(1)
uptake in legumes. Jyothi et al. (2018) reported that soil
application of boron had significant effect on nitrogen
and maximum N uptake was recorded with 1.5 kg B ha 1
as compared to 0 kg B ha-1.

Nitrogen uptake by straw
P₀

P₂₅

P₅₀

P₇₅

25.766
24.682
20.182
17.415

27.676
24.714
20.840

B₀

B₀.₅

39.553

38.395

35.808

34.675

33.786

30.031

28.384

25.190

23.117

B₁․₀

B₁.₅

Figure 2. Nitrogen uptake (kg ha-1) in straw of black gram (Vigna mungo L. Hepper) as influenced by phosphorus
and boron fertilization in acid Inceptisol
Table 2: Potassium concentration in black gram (Vigna mungo L. Hepper) as influenced by phosphorus and boron
fertilization in acid Inceptisol

Treatments
P0
P25
P50
P75
Mean
P
B
P within B
B within P

B0
0.830
0.863
0.950
1.043
0.922
SE(m)+
0.010
0.004
0.012
0.008

B0.5
0.860
0.913
1.020
1.107
0.975

Potassium concentration (%)
Seed
B1.0
B1.5
Mean B0
0.880
0.893
0.866 1.367
0.963
0.977
0.929 1.370
1.030
1.050
1.013 1.447
1.130
1.133
1.103 1.547
1.001
1.013
0.978 1.433
C.D ( p<0.05 )
SE(m)+
0.035
0.016
0.012
0.006
0.041
0.019
0.024
0.012

Potassium concentration and uptake
Potassium concentration and uptake in seed and straw of
black gram was found to be increasing with increasing
phosphorus and boron levels (Table 2, Figure 3 and 4).
Highest potassium concentration and uptake was
observed at 75 kg P2O5 ha-1 as 1.10 percent and 11.22 kg
ha-1 in seed, and 1.61 percent and 33.67 kg ha-1 in straw,
and 1.01 percent and 9.69 kg ha-1 in seed at 1.5 kg B ha1
and 1.51 percent at 1.0 kg B ha-1, 29.73 kg ha-1 at 1.5
kg B ha-1 in straw. The lowest potassium concentration
and uptake in seed and straw was observed at control

B0.5
1.373
1.437
1.513
1.613
1.484

Straw
B1.0
B1.5
1.393
1.393
1.480
1.487
1.547
1.557
1.633
1.640
1.513
1.519
C.D ( p<0.05 )
0.054
0.018
0.062
0.035

Mean
1.382
1.443
1.516
1.608
1.487

(0.87 and 0.92 percent); (1.38 and 1.43 percent) and
(5.56 and 6.72 kg ha-1); (20.79 and 23.65 kg ha-1) at P
and B, respectively. The interaction effect of phosphorus
and boron on potassium concentration and uptake by
seed and straw was found to be significant. The lowest
potassium concentration in seed and straw was observed
in control at P0B0 as 0.83 and 1.37 per cent and
significantly highest potassium concentration was
observed at P75B1.5 with 1.13 and 1.64 per cent. The per
cent increase in P75B1.5, over P0B0 was 36.54 and 20.00
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in seed and straw. Potassium uptake by seed was lowest
in control i.e., P0B0 (4.62 kg ha-1), whereasInternational
significantly
highest uptake was recorded as 13.00 kg ha-1 at P75B1.5.
The per cent increase in P75B1.5 over control was 181.65.
The lowest potassium uptake by straw was observed at
control i.e., P0B0 (19.36 kg ha-1) and significantly highest

was observed at P75B1.5 as 36.86 kg ha-1. The per cent
increase in
respectively.
75B1.5 over control
Journal
of PAgricultural
and 120.14
Applied
Sciences
Jyothi et al. (2018) reported that soil application of boron
1(1)
had significant effect on potassium uptake and maximum
mean K uptake was recorded with 1.5 kg B ha-1 as
compared to 0 kg B ha-1 (control).

Potassium uptake by seed
P₀

P₂₅

P₅₀

P₇₅

13.000

12.467
8.738
7.849
5.677
4.615

10.684
9.501

8.509

8.338

7.129

B₀

6.401

5.905

5.335

10.864

10.432

B₀.₅

B₁․₀

B₁.₅

Figure 3. Potassium uptake (kg ha-1) in seed of black gram (Vigna mungo L. Hepper) as influenced by phosphorus
and boron fertilization in acid Inceptisol

Potassium uptake by straw
P₀

P₂₅

P₅₀

P₇₅

28.246
25.838
21.174
19.357

B₀

27.917
24.153

B₀.₅

31.816

31.342
26.118

27.502
22.752

21.177

19.890

36.859

35.833

33.729

B₁․₀

B₁.₅

Figure 4. Potassium uptake (kg ha-1) in straw of black gram (Vigna mungo L. Hepper) as influenced by phosphorus
and boron fertilization in acid Inceptisol
CONCLUSION
There was an increase in nitrogen and potassium content
and uptake in seed and straw of black gram with each
increasing dose of phosphorus and boron doses.
Significantly highest nitrogen concentration in seed was
observed at P75B1.5 as 3.82 percent, in straw was
observed at P75B1 as 1.75 percent. Higher significant
nitrogen uptake by seed was recorded as 43.85 kg ha-1 at

P75B1.5, by straw was observed at P75B1.5 as 39.55 kg ha1
. Significantly highest potassium concentration in seed
and straw was observed at P75B1.5 with 1.13 and 1.64 per
cent. Potassium highest uptake by seed and straw was
recorded as 13.00 kg ha-1, 36.86 kg ha-1 at P75B1.5.
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