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Abstract

A field experiment was conducted at the AICRP on Integrated Farming System, Mahatma Phule Krishi
Vidyapeeth (MPKYV), Rahuri, during summer 2024-25, to assess the influence of foliar application of
distinct potassium sources and concentrations on growth and yield parameters of summer green gram
(Vigna radiata L.) cv. Phule Suvarna. The experimental site featured semi-arid tropical conditions and
alkaline, potassium-rich soils. The study adopted a randomized block design with eight treatments and
Three Replication, integrating both soil and foliar potassium application (sources: MOP, SOP, and
Schoenite). Results revealed that foliar application of potassium particularly Schoenite at 2%
concentration significantly enhanced plant height (58.92cm), branch (11.22Plant?) and leaf count
(35.73 Plant™,) leaf area (25.67dm2), and dry matter accumulation (30.09g) over the control and at par
with treatment T® and T*. Yield attributes such as number of pods (23.86plant), seeds (12.26pod?),
seed yield (13.76gplant™?), straw yield (16.33gplant?), and seed index (3.58g) also recorded the highest
values under this treatment. These improvements underscore the synergistic benefits of multi-nutrient
potassium sources and support the integration of foliar potassium sprays with conventional fertilization
for maximizing green gram productivity in semi-arid, potassium-rich soils.

Keywords: Green gram, foliar nutrition, potassium schoenite, yield attributes, semi-arid tropics, vigna
radiata

Introduction

Green gram (Vigna radiata L. Wilczek), commonly known as mung bean, represents one of
the most important pulse crops in global agriculture, particularly valued for its short duration,
drought tolerance, and soil fertility enhancement capabilities (Islam et al., 2024). As a
protein-rich legume crop, green gram plays a crucial role in sustainable cropping systems and
nutritional security, being cultivated across diverse agro-climatic conditions as a sole crop,
intercrop, or catch crop (Bhavya et al., 2024) I3, Despite its inherent advantages, green gram
productivity remains constrained by various nutritional limitations, with potassium
deficiency emerging as a significant yield-limiting factor in many production regions.
Potassium, being the third most essential macronutrient after nitrogen and phosphorus,
governs numerous physiological processes in plants including photosynthesis, protein
synthesis, enzyme activation, water regulation, and stress tolerance mechanisms (Sardans et
al., 2021) . The critical role of potassium becomes particularly pronounced in leguminous
crops like green gram, where it influences nodulation efficiency, nitrogen fixation, and
overall plant metabolism. Recent research has demonstrated that potassium deficiency in
green gram manifests through characteristic symptoms including yellowing of leaf margins,
formation of dark spots on affected leaves, and subsequent reduction in photosynthetic
efficiency (TNAU, 2023). These deficiency symptoms directly correlate with decreased yield
attributes, compromised seed quality, and reduced stress tolerance under adverse
environmental conditions. collect the reliable data on fuel wood consumption of the area and
also to evaluate the impact of fuel wood collection on forest ecosystem.
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Materials and methods

A field experiment entitled “Enhanced Growth and Yield of
Summer Green Gram (Vigna radiata L.) through Foliar
Application of Potassium Sources in Semi-Arid Tropics”
was conducted at the AICRP On Integrated Farming
System, MPKYV, Rahuri, Dist. Ahilyanagar (Maharashtra)
during the summer season of 2024-25. The site is situated
between 19°19'-19°57" N latitude and 74°19'-74°32' E
longitude, with an altitude of 491-537 m above mean sea
level, falling under the semi-arid tropics with an average
annual rainfall of 520 mm.

The experimental soil was clayey, non-calcareous, and
alkaline (pH 8.18) with medium organic carbon (0.51%),
low available nitrogen (195.35 kg ha™!), medium phosphorus
(17.03 kg ha™), and very high potassium (367.22 kg ha™).

https://www.agriculturaljournals.com

The experiment was laid out in a randomized block design
(RBD) with three replications and eight treatments. Each
plot measured 3.60 x 3.00 m (gross) and 3.00 x 2.40 m
(net). Land preparation involved ploughing and harrowing,
followed by layout according to design. Phule Suvarna
seeds were sown on 6th March, 2025, at 30 cm x 10 cm
spacing using a seed rate of 15 kg ha™'. Seeds were treated
with phosphate-solubilizing bacteria (PSB) @ 250 g and
Trichoderma culture @ 50 g per 10 kg of seed. A
recommended basal dose of 20:40:00 N:P-Os:K-O kg ha™!
and 5 t ha' FYM was applied through straight fertilizers
(urea and single super phosphate).

Results
Growth Attributing Characters Studies

Table 1: Plant height, Number of branches plant?, number of leaves plant, leaf area plant™® and dry matter plant at harvest of green gram
as influenced by different treatments

Tr. No Treatment Details Plant height Number of Number of Leafarea |Dry matter
) (cm) branches plant? | leaves plant? | plant? (dm?) | plant?(g)
T1 Absolute control 37.82 6.11 21.60 15.52 12.83

“A0- . . -1

T, |CRDF20:40:00 (N: P;?E"Hafzo) kgha +FYM @| 4793 9.12 29.26 21.02 24.75
T3 GRDF + foliar application of MOP (1%) 48.33 9.19 29.49 21.19 24.94
T4 GRDF + foliar application of MOP (2%) 53.38 10.26 33.25 23.89 28.15
Ts GRDF +foliar application of SOP (1%) 49.46 9.38 30.16 21.67 25.50
Te GRDF + foliar application of SOP (2%) 56.03 10.48 34.03 24.45 28.68
T GRDF + foliar appllcat(lft?/o)of Potassium Schoenite 50.31 9.5 30.66 2903 2591
Ts GRDF + foliar appllcat(lé)(;))of Potassium Schoenite 58.92 11.22 3573 25,67 30.09
S.Emzx 1.65 0.26 0.99 0.71 0.78
C.D. at5% 5.00 0.79 3.00 2.15 2.36
General mean 50.27 9.41 30.52 21.93 25.11

Plant height due to potassium nutrition is associated with improved cell

Plant height increased markedly with treatment compared to
control, ranging from 37.82 cm (T:: absolute control) to
58.92 cm (Ts: GRDF + foliar application of potassium
Schoenite 2%). The highest plant height was observed with
Ts, indicating the superiority of Schoenite at 2%
concentration in promoting vegetative growth. Previous
studies confirm that increased potassium application,
particularly via foliar sprays, enhances plant height and
overall vigor in green gram and other legumes (Jat et al.,
2021; Poovizhi Sindhu et al., 2019) & 3 Potassium is
essential for cell elongation and turgor maintenance, which
directly promotes stem growth.

Number of branches and leaves plant

Branching and leaf development were significantly higher in
potassium-treated plots. The maximum branches (11.22) and
leaves (35.73) per plant were recorded with Ts, while the
control had the lowest values (6.11 branches, 21.60 leaves).
Enhanced branching and leaf numbers with increased
potassium availability are reported widely, attributed to its
roles in synthesis and transport of photosynthates and its
effect on cytokinin activity. Application of potassium
through foliar routes can supplement soil nutrition and
stimulate shoot proliferation in semi-arid climates.

Leaf area plant*

Treatments with foliar potassium, especially Schoenite (Ts:
25.67 dm2 per plant), led to substantial increases in leaf area
compared to control (15.52 dm?). Leaf area enhancement

expansion, leaf development, and photosynthetic capacity,
supporting greater biomass accumulation (Patil &
Basavaraja, 2017; Goud et al., 2021) > 12,

Dry matter plant?

Dry matter yield followed a similar trend, with Ts
registering the highest value (30.09 g per plant), a
considerable increment over control (12.83 g). Elevated dry
matter production with potassium is attributed to enhanced
photosynthesis, carbohydrate translocation, and nutrient use
efficiency (Bhavya et al., 2024; Jat et al., 2021; Sidharam
Patil et al., 2016) [* & 161 Studies suggest using potassium
Schoenite, due to its balanced K, Mg, and S content, as an
efficient foliar supplement for yield enhancement.

Role of Potassium Sources

Among sources, Schoenite (comprising potassium,
magnesium, and sulphur) outperformed MOP and SOP in all
measured growth parameters. Recent research indicates that
the additional magnesium and sulphur in Schoenite
formulations further improve nutrient uptake and growth
attributes compared to standard potassium fertilizers (Patil
et al., 2017; Nutrien Ekonomics, 2024) 118 11, This aligns
with the present findings, where Ts consistently resulted in
superior performance.

General Trends and Recommendations
Overall, foliar potassium application, particularly as
Schoenite at a 2% concentration, enhanced growth
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parameters substantially over the control and other
treatments. These results corroborate ongoing research
advocating combined soil and foliar potassium management
for sustaining high yields under irrigated and semi-arid
conditions. Adoption of this treatment regime in green gram
cultivation can be recommended for maximizing biomass
and potential yield.

Yield Attributing Characters Studies

Number of pods, seeds plant?, and seeds plant™
Potassium-treated plots exhibited significant improvement
in yield attributes compared to absolute control. The
maximum number of pods per plant (23.86), seeds per pod
(12.26), and seeds per plant (204.06) were recorded with Ts
(GRDF + foliar application of potassium Schoenite 2%),
whereas the control (T:) showed the lowest values (13.51,
7.45, and 78.55, respectively). Such enhancement is directly
linked to potassium’s crucial role in flower retention, pod
set, and nutrient translocation, as corroborated by Jat et al.
(2021) and Goud (2021) & 31, who reported that potassium
fertilization boosts pod and seed development in legumes.
Foliar potassium, particularly as Schoenite, offers not only
K but also supplementary magnesium and sulphur, further
driving pod and seed set (Patil et al., 2017) 6],

Seed yield and straw yield plant*

Seed vyield per plant was markedly higher in Schoenite-
based treatments, peaking at 13.76 g in Ts, compared to 8.41
g in the control. Straw yield followed a similar trend, with
Ts yielding 16.33 g per plant, illustrating potassium’s
comprehensive effect on both grain and biomass production.
Several contemporary studies, including those by
Kharkongor & Dhamak (2020) and Nayak et al. (2020) [ 101,
observed that potassium promotes photosynthate
translocation, enhances filling of grains and pods, and
increases both seed and straw output in green gram. The

https://www.agriculturaljournals.com

significantly higher yields from potassium foliar sprays,
especially with Schoenite, echo findings from maize, wheat,
and groundnut literature, confirming the advantage of using
multi-nutrient potassic sources.

Seed index (100 Seed Weight)

Seed index also improved significantly with potassium
application, reaching 3.58 g in Ts, a clear increase from 2.22
g in the control. Improved seed index denotes better seed
development and filling, which is closely tied to adequate
post-anthesis nutrient supply—a process potently enhanced
by potassium nutrition (Sivakumar et al., 2021; Ghosh et al.,
2017) 7. 2, This demonstrates that balanced K supply, via
soil and foliar routes, can optimize seed quality traits
alongside yield quantity.

Comparison of potassium sources

Among all sources, potassium Schoenite (both 1% and 2%)
consistently outperformed MOP and SOP, suggesting the
beneficial synergistic effect of magnesium and sulfur with
potassium in Schoenite. Such findings are supported by
Goud (2021) &1, who noted similar results in greengram, and
by Patil & Basavaraja (2017) !4, who showed this effect in
other legumes.

Recommendations

Taken together, the data suggest that the combined
application of recommended dose of fertilizers and foliar
potassium—especially as Schoenite at a 2% concentration—
significantly enhances all major yield attributes of green
gram, including pods per plant, seeds per pod, total seed
output, seed and straw yield, and seed index. This aligns
with recent recommendations to adopt integrated potassium
management for maximized pulse productivity in semi-arid
and irrigated ecosystems

Table 2: Number of pods plant?, Number of seeds pod-t, Number of seeds plant, Seed yield plant?, Straw yield plant-"%, Seed index at
harvest of green gram as influenced by different treatments

Treatments No. of pods | No. of seeds |No. of seeds| Seed yield | Straw yield | Seed index
plant?! pod! plant?! plant! (g) | plant?®(g) [(100 seeds) (g)
T1: Absolute control 13.51 7.45 78.55 8.41 4.42 2.22
. “A0- . . -1
T2: GRDF 20:40:00 %'SPfﬁ;.'leo) kghat+FYM| 1967 10.25 141.34 1157 13.19 2.98
T3: GRDF + foliar application of MOP (1%) 19.83 10.33 143.33 11.64 13.30 3.00
T4: GRDF + foliar application of MOP (2%) 22.35 11.53 179.20 12.96 15.19 3.36
Ts: GRDF +foliar application of SOP (1%) 20.26 10.53 149.58 11.87 13.62 3.07
Te: GRDF + foliar application of SOP (2%) 22.76 11.73 185.64 13.18 15.50 3.42
T7: GRDF + foliar appllcatlon of Potassium 20.58 10.69 153.29 12.04 13.87 311
Schoenite (1%)
Ts: GRDF + foliar appllcatlon of Potassium 23.86 12.96 204.06 13.76 16.33 358
Schoenite (2%)
S. Em+ 0.62 0.30 9.32 0.32 0.46 0.09
C.D. at5% 1.88 0.90 28.27 0.98 1.39 0.27
General mean 20.35 10.60 154.37 11.93 13.18 3.09

Conclusion

The field investigation clearly established that combined
application of general recommended dose of fertilizers
(GRDF) with foliar supplementation of potassium—
particularly as potassium Schoenite at 2% concentration—
substantially improved both growth and yield attributes in
summer green gram (Vigna radiata L.) cv. Phule Suvarna.
Potassium foliar sprays significantly enhanced plant height,
branch and leaf development, leaf area, and biomass

accumulation compared to control and other potassium
sources. Yield parameters, including number of pods per
plant, seeds per pod, seed and straw yield, and seed index,
were maximized under Schoenite (2%) foliar application.
This reflected a marked increase in productivity compared
to absolute control and conventional fertilization,
advocating integrated potassium management for green
gram. The observed gains are attributed to potassium's
essential roles in nutrient uptake, flower retention,
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photosynthate translocation, and efficient seed filling. The
outcomes confirm that integrating potassium foliar sprays
especially multi-nutrient sources like Schoenite at critical
crop stages serves as an effective agronomic strategy to
maximize green gram productivity. Adoption of these
recommendations can help achieve higher yield potential
and net returns in semi-arid regions, supporting sustainable
pulse intensification under current agroclimatic challenges.
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