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Impact of potassium fertilization and stress-mitigating chemicals on productivity
and profitability of mungbean [Vigna radiata (L.) Wilczek]
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ABSTRACT

A field experiment was conducted at the Agronomy Farm, S.K.N. College of Agriculture, Jobner, Rajasthan,
during the Kharif 2022 to assess the impact of different levels of potassium and stress-mitigating chemicals on
mungbean [Vigna radiata (L.) Wilczek]. The experiment was laid out in a factorial randomized block design with
three replications. Treatments comprised of potassium doses of 20, 30 and 40 kg K2O/ha with a control and stress-
mitigating chemicals [KNO3 @ 100 ppm, thioglycolic acid @ 100 ppm and kinetin @ 50 ppm and control]. Data
showed that application of 40 kg K2O/ha significantly increased plant height, dry matter accumulation and plant
growth indices, viz. crop growth rate (CGR), relative growth rate (RGR), net assimilation rate (NAR) and leaf area
index (LAI) over control and 20 kg K2O/ha. However, it was at par to 30 kg K2O/ha in terms of RGR and NAR. Fur-
ther, foliar sprays of TGA @ 100 ppm at 30 and 45 days after sowing significantly improved plant height and dry
matter accumulation at 50 DAS and maturity, CGR, RGR and NAR at 25–50 DAS and LAI at 50 DAS over control
and KNO3 @ 100 ppm while it remained on par with kinetin @ 50 ppm. The highest net returns (`61,554 and
62,543) and B:C ratio (3.16 and 3.40) were also recorded by application of 40 kg K2O/ha and foliar spray of TGA
@ 100 ppm, respectively. Hence, application of 40 kg K2O/ha and two foliar sprays of TGA @ 100 ppm at 30 and
45 days after sowing may be recommended to achieve higher growth and profitability of mungbean.

Key words: Kinetin, Mungbean, NAR, Potassium, Potassium nitrate, Thioglycolic acid

Pulses are second after cereals in their significance
within agriculture, offering excellent opportunities for sus-
tainable intensification and diversification. Among these,
mungbean (Vigna radiata L.), commonly known as green
gram, stands out as the most important crop in South-East
Asia. It ranks as the third most important pulse crop in In-
dia, after chickpea and pigeon pea. In India, it is majorly
grown in Rajasthan (48%) and Madhya Pradesh (13%). It
covers 55.50 lakh ha and produces 31.65 lakh tonnes with
a productivity of 570 kg/ha (GoI, 2021–22). Mungbean
seed contains 24.2% protein, 1.3% fat, 60.4% carbohy-
drate, 10% moisture, 3% mineral and 3% vitamins
(Hussain et al., 2011). Mungbean is also associated with

soil fertility improvement as it has the ability to fix atmo-
spheric nitrogen (Ehsan et al., 2017).

Mungbean lacks a specific K recommendation since it
has been assumed that Indian soils have adequate K levels.
However, due to intensive cropping and minimal or no K
application, these soils have become deficient in K (Jat
et al., 2022). The judicious use of fertilizers or soil fertil-
ity management is of prime importance to abridge the yield
gaps at the farm level (Hussain et al., 2011). The use of K
promotes the formation of photosynthates, activates >60
enzymes and improves plant’s resilience to both abiotic
and biotic stresses (Prasad et al., 2014). It assists in the
opening and closing of stomata and maintains turgor pres-
sure in the plants (Benerjee et al., 2023). A balanced potas-
sium supply also enhances crop quality, leading to higher-
value produce and increased returns for farmers. Thus,
such a study will be useful for determining the optimal K
dosage for balanced fertilization, thereby maximizing
mungbean production.

Abiotic stresses such as drought, salinity and high and
low temperatures frequently hinder crop production, par-
ticularly for rainfed crops. Amongst the various abiotic
stresses, drought is the most significant constraint in crop
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yield in arid and semi-arid regions (Araujo et al., 2015).
The use of stress-mitigating chemicals might help to reduce
the crop production losses caused by abiotic stresses.
Potassium nitrate (KNO

3
) serves as an effective plant

growth enhancer improving photosynthetic pigments and
reducing sodium (Na+) absorption and oxidative stress in
plants subjected to salt and water deficit stresses (Fayez
and Baizaid, 2014). Thioglycolic acid (TGA) also called
mercaptoacetic acid (MAA), enhances antioxidant en-
zymes activity, photosynthetic efficiency and improves the
movement of photosynthates from source to sink via ph-
loem loading in plants (Nathawat et al., 2018) which help
plants resist stress conditions better. Kinetin, a synthetic
cytokinin, acts as a potent natural antioxidant by influenc-
ing various physiological processes affected by drought
stress (Werner et al., 2010) and protecting proteins and
DNA from oxidative damage. Therefore, considering all
these insights, the current study was contemplated to know
the response of mungbean to rate of K application and fo-
liar spray of stress-mitigating chemicals.

The field experiment was carried out during the kharif
2022 on Agronomy Farm, S.K.N. College of Agriculture,
Jobner, Semi-arid Eastern Plain Zone of Rajasthan. The
maximum and minimum temperatures during the crop sea-
son ranged between 30.2°C to 35.2°C and 20.3°C to
23.0°C, respectively. A total rainfall of 5.0 mm and 32.0
mm were recorded during the weeks of first and second
foliar spray of stress mitigating chemicals, respectively.
The soil of the experimental site was loamy sand in texture.
Soil test results showed alkaline soil reaction (pH 8.2) with
EC

e
 of 1.35 dS/m, poor in organic carbon (0.18 %), 127.5–

17.2–160 kg N-P
2
O

5
-K

2
O kg/ha. The experiment com-

prised of four levels of potassium (0, 20, 30 and 40 kg
K

2
O/ha) and four stress mitigating chemicals (control,

KNO
3 
@ 100 ppm, TGA @ 100 ppm and kinetin @ 50

ppm) in factorial randomized block design with three rep-
lications.

The state recommended dose of fertilizer for mungbean
was 40–20 kg N-P

2
O

5
/ha applied at basal. Mungbean vari-

ety, ‘IPM 02-03’ was selected for the study sown on 8th

July, 2022 at a seed rate of 20 kg/ha. Potassium was ap-
plied as per the treatments in the form of muriate of potash.
Foliar spray of KNO

3
, thioglycolic acid and kinetin with

their respective concentrations was done at 30 and 45
DAS. In order to evaluate the effect of different treatments
on growth, plant height and dry matter accumulation/plant
were recorded using standard procedures.

The leaf area of three plants was measured for each
treatment using portable leaf area meter and expressed as
cm2/plant. The net monetary returns (`/ha) of each treat-
ment were worked out by deducting the mean cost of cul-
tivation (`/ha) of each treatment from the gross monetary

returns (`/ha) gained from the respective treatment. The ex-
perimental data recorded were subjected to statistical
analysis using Analysis of Variance technique. Significance
of differences among treatment effects was tested by F-test
and critical difference (CD) was worked out, wherever the
difference was found significant at 5.0 % level of signifi-
cance.

Growth parameters
Potassium application: Application of potassium at

increasing levels significantly improved growth param-
eters, viz. plant height, dry matter accumulation, CGR,
RGR, NAR and LAI over control (Table 1). Application of
K

2
O @ 40 kg/ha significantly increased plant height and

dry matter accumulation at 25 DAS, 50 DAS and maturity
over 0, 20 and 30 kg K

2
O/ha. It also showed significant im-

provement in CGR at 25-50 DAS and 50 DAS-maturity
and LAI at 25 DAS and 50 DAS. While in the case of RGR
at both stages (25-50 DAS and 50 DAS-harvest) and NAR
at 25-50 DAS, application of 40 kg K

2
O/ha was compa-

rable with application of 30 kg K
2
O/ha. Potassium applica-

tion @ 40 kg K
2
O/ha obtained the highest seed yield (1.01

t/ha) and registered an increase of 33.3, 15.7 and 7.23%
over control, 20 kg K

2
O/ha and 30 kg K

2
O/ha, respectively

(Table 2). Sufficient quantity of K in the soil and plant
roots made K readily available to plants, which might have
produced higher levels of enzymatic and metabolic activ-
ity and improved photosynthesis. It also increases the avail-
ability of N and P which in turn improves plant growth.
Amanullah et al. (2021) also reported that increasing
levels of potassium increased plant growth and yield and
plots fertilized with 60 kg K/ha produced the taller plants
and highest grain yield of mungbean.

Stress mitigating chemicals: Plant growth parameters
were significantly affected over control by foliar spray of
stress-mitigating compounds at 30 and 45 DAS. Foliar
spray of TGA @ 100 ppm recorded taller plants and greater
dry matter accumulation at 50 DAS and at maturity. Foliar
spray of TGA @ 100 ppm being comparable to kinetin @
50 ppm, registered significantly higher CGR at both the
stages, RGR and NAR at 25-50 DAS and LAI at 50 DAS
over control and KNO

3
 @ 100 ppm. In terms of RGR at 50

DAS to maturity, foliar spray of TGA @ 100 ppm re-
mained comparable with KNO

3
 @ 100 ppm and kinetin @

50 ppm. Furthermore, foliar spray of TGA @ 100 ppm sig-
nificantly recorded 20.4 and 8.69% higher seed yield over
control and KNO

3
 while remaining at par with kinetin @

50 ppm. Application of thioglycolic acid (TGA) maintains
cell turgor and improves photosynthesis and partitioning of
photosynthates under moisture stress conditions (Nathawat
et al., 2018) which may have increased dry matter accumu-
lation. A higher CGR, RGR and NAR compared to control
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may be described by the improvement in dry matter pro-
duction due to the application of TGA. Lakhran et al.
(2021) and Athnere et al. (2021) also confirmed similar
results in wheat and green gram, respectively.

Economics
Successive levels of potassium significantly resulted in

a higher net returns over control. Higher net returns were
obtained on account of 40 kg K

2
O/ha (`61,554) over con-

trol, 20 kg K
2
O/ha and 30 kg K

2
O/ha showing an increase

of `21,461, `11,958 and `5,972, respectively. Application
of 40 kg K

2
O/ha recorded higher B:C ratio (3.16) over con-

trol, 20 kg K
2
O/ha and 30 kg K

2
O/ha. It can be attributed

to a significantly higher yield due to this potassium level.
Results also revealed that significantly higher net returns

were obtained due to the chemicals applied to mitigate
stress over control except kinetin. TGA recorded maximum
net returns (`62543/ha) which was higher than control and
KNO

3 
showing an increase of `13735 and `6549, respec-

tively. The B:C ratio of TGA (3.40) was also higher over
control and KNO

3
 which can be attributed to increased

yield and its low cost.
The present one-year study revealed that application of

potassium and stress mitigating chemicals brought signifi-
cant improvement in growth parameters and yield over
control. Application of potassium @ 40 kg K

2
O/ha and

foliar sprays of TGA @ 100 ppm could be a better option
for obtaining higher yield and net returns for mungbean in
Semi-arid Eastern Plain Zone of Rajasthan.
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