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Abstract

A field experiment was conducted during kharif, 2021 at a
farmer’s field of Vadakadu Village, Alangudi Taluk, Pudukkottai District,
Tamil Nadu to study the effect of micronutrients on the yield and yield
parameters of irrigated blackgram (Vigna mungo L.). The experiment
was laid out in a Randomized Block Design with three replications. The
experiment consists of nine treatments viz., T1 - Recommended dose of
fertilizer, T2 - RDF + Basal application of zinc chelate @ 500 g ha-1, T3 -
RDF+ Foliar application of zinc chelate @ 0.5% on 30 and 45 DAS, T4 -
RDF + Basal application of Zinc sulphate @ 10 kg ha-1, T5 - RDF + Foliar
application of Zinc sulphate @ 0.2% on 30 and 45 DAS, T6 - RDF + Basal
application of Borax @ 5 kg ha-1, T7 - RDF + Basal application of Borax @
10kg ha-1, T8 -RDF + Basal application of Borax @ 5 kg ha-1 + Foliar
application of Zinc chelate @ 0.2% on 30 and 45 DAS and T9 - RDF +
Basal application of Borax @ 10 kg ha-1 + Foliar application of Zinc
chelate @ 0.5% on 30 and 45 DAS. Among the different soil and foliar
application of micronutrients, basal application of borax 10 kg ha-1 with
foliar application of Zinc chelate 0.5% on 30 and 45 DAS along with RDF
performed higher number yield and yield attributes such as number of
pods plant-1 (19.80), number of seeds pod-1 (6.75), seed yield (1312 kg
ha-1), haulm yield (2389 kg ha-1) and harvest index (35.44%) than control.
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Pulses have occupied immense
significance in recent years as an important
component of Indian economy. Because of
nitrogen-fixing bacteria are present in the
nodules of pulse crops, these plants have the

ability to fix atmospheric nitrogen, which
allows them to mostly fulfill their own nitrogen
needs. To highlight the significance of pulses
in both human and animal nutrition, the Food
and Agriculture Organization (FAO) has
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designated 2016 as the International Year of
Pulses. In terms of both acreage and production
of pulses, India constitutes 22% of the total
production2. Blackgram (Vigna mungo L.
Hepper) is also known as urdbean is an
important pulse crop in India. It belongs to the
family Fabaceae and is very significant in
terms of global food and nutritional security.
With 24% protein, 59.6% carbohydrates, 154
mg calcium, 385 mg phosphorus, 7.57 mg iron,
0.254 mg riboflavin, and 0.273 mg thiamin per
100 g of blackgram, it is highly known for its
nutritional content. In India, it is grown over
an area of 4.6 million ha area with production
and productivity of 24.5 lakh tones and 533 kg
ha-1 respectively (Indiastat, 2020). The low
productivity of pulses is due to the fact that
these crops are typically produced on marginal
and submarginal soils with little to no fertilizer
input. The blackgram is primarily grown in
conditions of residual wetness without any
nutrition. Farmers in some areas are applying
high doses of chemical macronutrient fertilizers
during intensive farming situations, which
causes micronutrient shortages. That limit the
availability of major nutrient to the crops.
Therefore, proper, balanced nourishment is
required to increase blackgram yield. To
increase crop output, balanced fertilisation is
essential. Studies on B and Zn fertilizer proved
that the application combined application of
boron and zinc greatly influenced growth, yield
and quality of legume crops3. Among the
several micronutrients, zinc is one of the
elements that is crucial for the healthy growth
and development of all organisms as well as
serving as a cofactor for a variety of physiological
processes8. The growth characteristics, yield
properties, and yield are improved by zinc
treatment to the foliage. Zinc sulphate

heptahydrate is the most effective, widely
used, and affordable zinc source for treating
zinc deficiency in most crops and different types
of soil. Other inorganic sources of zinc is
chelated form of zinc is very effective because
it is readily absorbed by roots and also being
negatively charged ion, moves easily like other
aminose in soil and reaches root vicinity. In
plants, boron is crucial for the growth of cell
walls, cell division, seed development, and
stimulation or inhibition of particular metabolic
pathways involved in the production of hormones
and sugar transport1. The purpose of the
current field experiment to evaluate the
performance of blackgram on yield and yield
attr ibutes under different methods of
application of micronutrients.

The field experiment was carried out
during 2021 in a farmer’s field in Vadakadu
Village, Alangudi Taluk of Pudukkottai District.
The experimental soil was sandy loam in
texture with pH (6.88), EC (0.10 dSm-1),
organic carbon (0.68 g kg-1), available N
(137.68 kg ha-1), available P (9.7 kg ha-1),
available K (182.34 kg ha-1),The experimental
farm is situated at 10° 34' N latitude and 79°
06' E longitude and at an Altitude of +79 m
above MSL. The mean annual rainfall of 208
mm received in 22 rainy days during the crop
season, with average maximum temperatures
ranged from 29.90° C to 37.60° C and minimum
temperatures are ranged from 23.30° C to
26.70° C. The experiment was laid out in
Randomized Block Design with nine treatments
which was replicated thrice. The experiment
consists of nine treatments viz. , T 1 -
Recommended dose of fertilizer, T2 - RDF +
Basal application of zinc chelate @ 500 g ha-1,
T3 - RDF+ Foliar application of zinc chelate
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@ 0.5% on 30 and 45 DAS, T4 - RDF + Basal
application of Zinc sulphate @ 10 kg ha-1, T5 -
RDF + Foliar application of Zinc sulphate @
0.2% on 30 and 45 DAS, T6 - RDF + Basal
application of Borax @ 5 kg ha-1, T7 - RDF +
Basal application of Borax @ 10 kg ha-1, T8 -
RDF+Basal application of Borax @ 5 kg ha-1

+ Foliar application of Zinc chelate @ 0.2%
on 30 and 45 DAS and T9 - RDF + Basal
application of Borax @ 10 kg ha-1 + Foliar
application of Zinc chelate @ 0.5% on 30 and
45 DAS. The blackgram variety VBN 10 was
chosen and sowed at a spacing of 30 x 10 cm.
The recommended dose of NPK (25:50:25 kg
ha-1) was applied as basal dose at the time of
sowing. Weeding and hoeing operation were
performed manually after first and second
irrigation at proper soil moisture condition of
the soil. At harvest, number of grains per pod,
1000 grains weight, seed yield and haulm yield
were calculated. The various biometric
observation, analytical data of plant samples
and the computed data were subjected to
statistical scrutiny as per the procedure given
by Gomez and Gomez4.  The treatment
difference was found to be significant using
the F test, the crucial difference was calculated
at a 5% probability level.

Effect on yield and yield parameters :

Almost all the yield and yield attributing
characters viz., number of pods plant-1, pod
length, number of seeds pod-1, seed yield, grain
yield and harvest index of blackgram were
remarkably influenced by the different
treatments of soil and foliar application of
nutrients. Among the treatments tested, T9 -
RDF+ Basal application of Borax @ 10 kg
ha-1 + Foliar application of Zinc chelate @

0.5% on 30 and 45 DAS significantly resulted
in the higher number of pods plant-1 of 19.80
cm which was followed by T8 (18.92). The
least values of number of pods plant-1 with
15.32 was registered under RDF (control)
(T1). It might be due to increased availability
(synergistic) of such nutrients might be caused
by interactions between boron and zinc.
Furthermore, boron treatment is essential for
minimizing flower and pod drop, possibly by
limiting the development of abscission layers.
These result was supported with the findings
of Malik et al.5.  Data presented in Table-1
significantly shows that maximum number of
seeds per pod of 6.75 was recorded with RDF+
Basal application of Borax @ 10 kg ha-1 +
Foliar application of Zinc chelate @ 0.5% on
30 and 45 DAS. Additionally, zinc enhances
the pollen stigma’s receptivity and functionality
as well as the pollen’s viability, which combined
contribute to appropriate pollen grain germination,
normal growth, and an improvement in yield
characteristics including the number, size, and
weight of pods and seeds. Foliar applied Zinc
has improved the yield of grain in mung bean
because of increasing integer of grains per pod.
Similar result were reported by Zubair Aslam
et al.,10. Data regarding seed yield and haulm
yield was recorded at harvest (1312 and 2389
kg ha-1 respectively) with treatment T9- RDF+
Basal application of Borax @ 10 kg ha-1 +
Foliar application of Zinc chelate @ 0.5% on
30 and 45 DAS, because it is involved in
numerous physiological processes of plants,
including chlorophyll synthesis, stomatal
control, and starch utilisation, which improved
seed yield, zinc and boron are essential for
improving seed yield. The result are in
accordance with the findings of  Mubeen et
al.,6. Additionally, zinc  converts  ammonia
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into nitrate for crops, which improves
production. It could be stated by the role of
boron in stabilising specific components of the
cell wall and plasma membrane, promoting cell
division, tissue differentiation, sugar transport,
maintaining conducting tissue with a regulatory
effect on another element, and metabolism of
phenols, auxins and nucleic acids. Additionally,
this remarkable increased in grain yield might
be attributed to boron’s functional role in
promoting flower development, pollen grain
formation, pollen tube growth, pollen viability
for proper pollination and seed development,

dry matter accumulation and effectiveness of
assimilate translocation from vegetative organs
to reproductive organs, which results in
increased pods and higher seed yield. These
results are supported with the findings of
Sharmila et al.7 and Yadav et al.9. The harvest
index was significantly influenced by different
micronutrient application. Among the different
doses of fertilizer, the treatment T9 recorded
the maximum harvest index (35.44 %) which
was followed by T8 (35.41 %). The treatment
T1 (Control) attained the lower yield and yield

Table-1. Effect of micronutrients on yield and yield attributes of irrigated blackgram
Treatments Number of Pod Number Seed Haulm Harvest

Pods Plant-1 length of Seeds yield yield Index
(cm)  pod-1 (kg ha-1)    (kg ha-1) (%)

T1 15.32 4.01 5.11 850 1657 33.90
T2 18.02 5.49 6.09 1150 2123 35.13
T3 18.03 5.61 6.11 1173 2140 35.41
T4 16.20 4.41 5.42 934 1783 34.36
T5 16.22 4.62 5.44 972 1846 34.49
T6 17.10 5.06 5.76 1050 1974 34.72
T7 17.14 5.20 5.77 1082 2001 35.09
T8 18.92 5.89 6.43 1242 2265 35.41
T9 19.80 6.18 6.75 1312 2389 35.44

SEm± 0.28 0.08 0.10 21.66 40.23 0.01
 CD (P=0.05) 0.86 0.25 0.30 65.23 120.54 NS

T1 - Recommended dose of fertilizer, T2 - RDF + Basal application of zinc chelate @
500 g ha-1, T3 - RDF+ Foliar application of zinc chelate @ 0.5% on 30 and 45 DAS, T4 - RDF
+ Basal application of Zinc sulphate @ 10 kg ha-1, T5 - RDF + Foliar application of Zinc
sulphate @ 0.2% on 30 and 45 DAS, T6 - RDF + Basal application of Borax @ 5 kg ha-1, T7 -
RDF + Basal application of Borax @ 10kg ha-1, T8 -RDF + Basal application of Borax @ 5 kg
ha-1 + Foliar application of Zinc chelate @ 0.2% on 30 and 45 DAS and T9 - RDF + Basal
application of Borax @ 10 kg ha-1 + Foliar application of Zinc chelate @ 0.5% on 30 and 45
DAS.
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attributes because of some physiological
disorders due to insufficient micronutrients
might be the reason for yield reduction.

The results indicated that soil and foliar
application of micronutrients along with RDF
can significantly enhance the yield and yield
parameters of blackgram. Application of basal
application of Borax @ 10 kg ha-1 + Foliar
application of Zinc chelate @ 0.5% on 30 and
45 DAS along with RDF ensure the balanced
supply of nutrients which in turn helps in
improving the nutritional quality of blackgram.
It also shows that combined application of Zinc
and Boron showed significant effect on
blackgram yield than the single application of
zinc and boron.
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