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ABSTRACT

A field experiment conducted during the rabi season of 2017-18 at Orissa University of Agriculture and
Technology, Bhubaneswar, to evaluate the effects of soil test-based fertilizer recommendations (STBF) and
foliar sprays of nutrients on nutrient uptake of black gram and the residual soil fertility status. The treatments
allocated to black gram, consisted of soil test based fertilizer recommendation (STBF), 2 sprays of 2 % urea,
2 sprays of 2 % DAP, 2 sprays of 2 % NPK (18:18:18), STBF + 1 spray of 2 % urea, STBF + 1 spray of 2 % DAP,
STBF + 1 spray of 2 % NPK (18:18:18), STBF + 2 sprays of 2 % urea, STBF + 2 sprays of 2 % DAP, STBF + 2
sprays of 2% NPK (18:18:18), STBF + 1 water spray and control (1 water spray) replicated thrice in randomized
block design. The results showed that the total uptake of N, P and K was found higher in STBF + 2 sprays
of 2 % NPK(18:18:18) with their respective values of 57, 5.3 and 32.3 kg ha-1 which is followed by STBF + 2
sprays of 2% DAP. There were improvements in N and P2O5 status of the soil due to various treatments
except control (water spray). The increment in N ranged from 1.9 to 13.3 kg ha-1 and P2O5 from 1.5 to 12.8
over control. The K status was found more only with STBF along with two sprays. The maximum increase
of N, P2O5 and K2O were noticed with STBF + 2 sprays of 2 % NPK (18:18:18). Application of STBF + 2
sprays of 2 % NPK recorded the maximum crude protein content in seed (21.1 %) and also in haulm (13.6
%) followed by STBF + 2 sprays of 2 % DAP with respective values of 20.8 % and 13.1 %. The crop with 2
sprays of 2 % NPK (18:18:18) at pre flowering and flowering stage recorded the maximum N use efficiency
(61.7 kg seed kg N applied-1) and N recovery (363.9 %). Higher N-recovery indicated that more depletion of
soil available nitrogen.
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Introduction

Pulses are rich in protein and essential amino acids
and are a staple for India’s predominantly vegetar-
ian population. As the world’s largest producer,
consumer, and importer, India accounts for 35% of
global pulse area and 25% of production. However,
pulses contribute a mere 6-7% to the country’s food
grain production. With 24.8 million hectares under

cultivation, India produces 17.2 million tonnes of
pulses, Odisha being a key contributor with 10.6
lakh tonnes from 20.8 lakh hectares. Rice is India’s
principal kharif crop, spanning over 40 million hect-
ares. However, a significant portion of this area,
approximately 10-12 million hectares, remains fal-
low during the subsequent rabi season (Subbarao et
al., 2001). The state’s 10-12 m ha of rice fallow offer
opportunities for blackgram cultivation. Nutrient

DOI No.: http://doi.org/10.53550/EEC.2026.v32.i01s.026
Journal Home Page: www.envirobiotechjournals.com



S166 Eco. Env. & Cons. 32 (January Suppl. Issue) : 2026

management practices in rice cultivation impact
blackgram productivity. Foliar application of NPK
and DAP can enhance blackgram yield and nutrient
use efficiency. Considering the importance of opti-
mizing nutrient management for blackgram cultiva-
tion, this study aimed to evaluate the nutrient up-
take and residual soil fertility status under different
nutrient management practices of blackgram (Vigna
mungo L.) under rice fallow conditions, with the goal
of identifying a suitable and effective practice.

Materials and Methods

The experiment was conducted at the Agronomy
Main Research Station, Orissa University of Agricul-
ture and Technology, Bhubaneswar, located at
20°15’N latitude and 85°52’E longitude, during the
rabi season of 2018. The station, situated 65 km from
the Bay of Bengal at an elevation of 25.9 m above
MSL, falls under the East and South Eastern Coastal
Plain Agro-climatic Zone of Odisha. The low-lying
land had a sandy loam soil with a pH of 5.67, or-
ganic carbon content of 0.51%, and available NPK
levels of 236.2 kg/ha, 59.5 kg/ha, and 252.5 kg/ha,
respectively. Twelve treatment combinations, in-
cluding soil test based fertilizer recommendation
(STBF), 2 sprays of 2 % urea, 2 sprays of 2 % DAP, 2
sprays of 2 % NPK (18:18:18), STBF + 1 spray of 2 %
urea, STBF + 1 spray of 2 % DAP, STBF + 1 spray of
2 % NPK (18:18:18), STBF + 2 sprays of 2 % urea,
STBF + 2 sprays of 2 % DAP, STBF + 2 sprays of 2 %

NPK (18:18:18), STBF + 1 water spray and control (1
water spray), were laid out in a Randomized Block
Design (RBD) with three replications. Blackgram
was shown on December 17, 2017, at a seed rate of
25 kg ha-1, with a recommended dose of 25 kg N + 30
kg P2O5 + 40 kg K2O/ha. Periodical growth observa-
tions were recorded at 15-day intervals, and the crop
was harvested on March 3, 2018, with grain and
straw yields recorded.

Results and Discussion

Nutrient uptake

Nitrogen uptake in blackgram seed ranged from
10.3 to 24.4 kg ha-1, haulm from 20.7 to 32.6 kg ha-1

and in total from 31.0 to 57.0 kg ha-1 (Table 1). The
crop with STBF + 2 sprays of 2 % NPK (18:18:18) re-
corded the maximum N uptake in seed (24.4 kg ha-

1), in haulm (32.6 kg ha-1) and in total (57 kg ha-1).
The total nitrogen uptake was same with STBF + 2
sprays of 2 % DAP (53.6 kg ha-1), STBF + 2 sprays of
2 % urea (52.2 kg ha-1) and STBF + 1 spray of 2 %
NPK (51.6 kg ha-1). The total P uptake varied from
2.7 to 5.3 kg ha-1, the highest was being with STBF +
2 sprays of 2 % NPK (18:18:18) which was at par
with STBF + 2 sprays of 2 % DAP (4.9 kg ha-1). The
total potassium uptake ranged from 20.7 to 32.3 kg
ha-1. The crop with STBF + 2 sprays of 2 % NPK
(18:18:18) recorded the maximum K absorption (32.3
kg ha-1) which was same with STBF + 2 sprays of 2 %

Table 1. Nutrient (N, P and K) uptake of blackgram at harvest as influenced by nutrient management practices

Treatment Nitrogen uptake Phosphorus uptake Potash uptake
(kg ha-1) (kg ha-1) (kg ha-1)

Seed Haulm Total Seed Haulm Total Seed Haulm Total

Soil test based fertilizer 16.4 23.8 40.2 1.7 1.8 3.5 2.8 21.9 24.7
recommendation (STBF)

2 sprays of 2 % urea 16.6 23.8 40.4 1.6 1.8 3.4 2.8 21.8 24.6
2 sprays of 2 % DAP 16.4 23.5 39.9 1.6 1.7 3.3 2.8 21.1 23.9
2 sprays of 2 % NPK 17.6 26.5 44.1 1.6 1.9 3.5 3.0 23.6 26.6
STBF + 1 spray of 2 % urea 20.3 26.0 46.3 2.2 2.0 4.2 3.5 23.6 27.1
STBF + 1 spray of 2 % DAP 20.3 26.5 46.8 2.2 2.1 4.3 3.5 23.9 27.4
STBF + 1 spray of 2 % NPK 22.2 29.4 51.6 2.5 2.2 4.7 3.8 26.3 30.1
STBF + 2 sprays of 2 % urea 22.2 30.0 52.2 2.5 2.3 4.8 3.8 23.9 27.7
STBF + 2 sprays of 2 % DAP 22.8 30.8 53.6 2.6 2.3 4.9 3.9 27.6 31.5
STBF + 2 sprays of 2 % NPK 24.4 32.6 57.0 2.9 2.4 5.3 4.1 28.2 32.3
STBF + water Spray 18.1 26.0 44.1 1.8 1.9 3.7 3.0 22.6 25.6
Control (water spray) 10.3 20.7 31.0 1.1 1.6 2.7 1.8 18.9 20.7
SE(m)± 0.70 2.10 2.01 0.11 0.08 0.15 0.10 0.47 0.51
CD(P=0.05) 2.06 6.17 5.90 0.34 0.24 0.44 0.29 1.38 1.49
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DAP (31.5 kg ha-1). The increasing N uptake might
be due to increased availability of nitrogen to the
crop, higher biomass production, more number of
nodules per plant, more yields and retarded the loss
of chlorophyll and leaf nitrogen with increased pho-
tosynthesis. The increase in P and K uptake might be
due to higher dry matter accumulation, more avail-
able nutrients in soil with foliar fed nutrients (P and
K). The results were in conformity with the findings
of Mondal et al. (2011), Suhathiya and Ravichandran
(2017) and Shashikumar et al. (2013).

Soil nutrient status

The initial soil available N, P2O5 and K2O were 236.2,
59.5 and 251.5 kg ha-1, respectively. There were im-
provements in available N and P2O5 status (Table 2)
of the soil due to various treatments except control
(water spray). The increment in available N ranged
from 1.9 to 13.3 kg ha-1

, the maximum was being
with STBF + 2 sprays of 2 % NPK. The increase in
P2O5 varied from 1.5 to 12.8 kg ha-1, the highest was
being with STBF + 2 sprays of 2 % DAP. The K2O

Table 3. Balance sheet of soil available N as influenced by nutrient management in blackgram

Treatment Available N (kg ha-1)

Initial N Total N Expected Final Net gain Net
added uptake N in soil  N in  to soil  gain/loss

soil to both
soil and

crop

Soil test based fertilizer 236.2 25.0 261.2 40.2 221.0 241.3 +5.1 +20.3
recommendation (STBF)

2 sprays of 2 % urea 236.2 9.2 245.4 40.4 205.0 226.2 -10 +21.2
2 sprays of 2 % DAP 236.2 3.6 239.8 39.9 199.9 225.7 -10.5 +25.8
2 sprays of 2 % NPK 236.2 3.6 239.8 44.1 195.7 224.8 -11.4 +29.1
STBF + 1 spray of 2 % urea 236.2 29.6 265.8 46.3 219.5 243.2 +7.0 +23.7
STBF + 1 spray of 2 % DAP 236.2 26.8 263.0 46.8 216.2 245 +8.8 +28.8
STBF + 1 spray of 2 % NPK 236.2 26.8 263.0 51.6 211.4 246.6 +10.4 +35.2
STBF + 2 sprays of 2 % urea 236.2 34.2 270.4 52.2 218.2 247.0 +10.8 +28.8
STBF + 2 sprays of 2 % DAP 236.2 28.6 264.8 53.6 211.2 248.0 +11.8 +36.8
STBF + 2 sprays of 2 % NPK 236.2 28.6 264.8 57.0 207.8 249.5 +13.3 +41.7
STBF + water Spray 236.2 25.0 261.2 44.1 217.1 238.1 +1.9 +21
Control (water spray) 236.2 0 236.2 31.0 205.2 214.6 -21.6 +9.4

Table 2. Soil available nutrient (N, P2O5  and K2O) status as influenced by nutrient management practices after harvest-
ing of blackgram

Treatment Available nutrient in soil (kg ha-1) after harvest
N P2O5 K2O

Soil test based fertilizer recommendation (STBF) 241.3 66.6 254.4
2 sprays of 2 % urea 226.2 61.0 242.7
2 sprays of 2 % DAP 225.7 62.4 241.8
2 sprays of 2 % NPK 224.8 61.5 243.5
STBF + 1 spray of 2 % urea 243.2 68.2 255.3
STBF + 1 spray of 2 % DAP 245.0 69.8 253.3
STBF + 1 spray of 2 % NPK 246.6 68.9 254.6
STBF + 2 sprays of 2 % urea 247.0 70.1 256.5
STBF + 2 sprays of 2 % DAP 248.0 72.3 255.2
STBF + 2 sprays of 2 % NPK 249.5 71.4 258.3
STBF + water Spray 238.1 67.0 252.2
Control (water spray) 214.6 56.3 238.5
SE(m)± 2.20 1.23 3.48
CD (P=0.05) 6.44 3.6 10.2
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status was found more only with STBF along with
foliar spray of once or twice. There was depletion of
available N, P2O5 and K2O in control (water spray).
The increased available N, P2O5 and K2O in soil
might be due to application of more amounts of
these nutrients to the crops and higher number of
nodules plant-1 which fixed more of nitrogen. Simi-
lar results were also obtained by Ramesh et al. (2016)
and Bansal and Ahmad (2015).

Balance sheet of available N in soil

The nitrogen balance sheet revealed a depletion of
available N in the soil with sole foliar application
and control treatments, with the maximum deple-
tion (21.6 kg ha-1) occurring in the control. In con-
trast, the crop receiving STBF + 2 sprays of 2% NPK
(18:18:18) exhibited a notable increase in soil avail-
able N (13.3 kg ha-1). A net gain of 9.4-41.7 kg N ha-

1 was observed for both soil and crop, excluding N
losses during the growing period. The maximum
gain (41.7 kg N ha-1) was recorded with STBF + 2
sprays of 2% NPK, indicating that blackgram culti-
vation in rice fallow conditions can sustain soil nu-
trient status. This outcome is likely attributed to the
higher N application rates and increased nodule for-
mation, as supported by Ramesh et al. (2016)

Nitrogen use efficiency and N recovery

2 sprays of 2% NPK (18:18:18) at pre flowering and
flowering stages recorded the maximum N use effi-
ciency (61.7 kg seed kg N applied-1) which was fol-
lowed by 2 sprays of 2 % DAP (50 kg seed kg N ap-
plied-1). The N use efficiency varied from 8.6 to 61.7
kg seed kg-1 of N applied. Similarly, the N recovery

ranged from 36.8 to 363.9 % due to various treat-
ments. N recovery also followed the same trend, the
maximum being with 2 sprays of 2 % NPK (363.9 %)
followed by 2 sprays of 2 % DAP (247.2 %). The
higher N-recovery indicated more depletion of N
from the soil.

Crude protein content

It was observed that the crude protein content of
seed varied from 19.6 to 21.2 % and of haulm from
12.5 to 13.6 %. Application of STBF + 2 sprays of 2 %
NPK recorded the maximum crude protein content
in seed (21.1 %) as well as in haulm (13.6 %) which
was followed by STBF + 2 sprays of 2 % DAP with
respective values of 20.8 % and 13.1 %.
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