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ABSTRACT

In the kharif season of 2022, a field experiment was carried out at S.K.N. College of Agriculture, Jobner,
Rajasthan, using a factorial randomized block design to examine the impact of varying potassium levels and
stress mitigating chemicals on yield attributes and nutrient uptake by mungbean cultivated in loamy sand
soil. The study involved sixteen treatment combinations, each replicated three times, with four potassium
levels (control, 20, 30 and 40 kg K,O/ha) and four stress mitigating chemicals (control, KNO, @ 100 ppm,
Thioglycolic acid @ 100 ppm and Kinetin @ 50 ppm). The application of 40 kg K O/ha significantly increased
number of pods/plant, number of seeds/pod, test weight and concentration of nitrogen in both seed and
straw showing significant superiority to control and other preceding levels of potassium. The application of
40 kg K,O/ha remaining at par with 30 kg K,O/ha led to higher phosphorus and potassium concentration in
seed and straw over control. Among stress mitigating chemicals tested, foliar application of TGA @ 100
ppm, applied at 30 and 45 days after sowing, reported significantly greater yield attributes and concentra-
tion of nitrogen and phosphorus in both seed and straw compared to control and KNO&though it showed
similar results to Kinetin @ 50 ppm. All stress mitigating chemicals did not have an impact on the potassium
content in seed and straw but increased the total potassium uptake compared to the control while remaining

comparable to one another.
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INTRODUCTION

Mungbean is a significant pulse crop of India
grown in all three seasons (Rabi, Kharif and Zaid).
The fertility management is one of the important
factors that greatly affect the growth, develop-
ment and yield of mungbean (Asaduzzaman et
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al., 2008; Omran et al., 2020). Potassium is the third
most crucial macronutrient, after nitrogen and
phosphorus, that is necessary for plant growth.
Potassium plays vital role in maintenance of os-
motic pressure and cell turgor and it also activates
enzymes, regulates water uptake and controls sto-
matal closure, which enhances resilience to water
stress. Additionally, potassium is essential for the
movement of photosynthates and root develop-
ment (Romheld and Kirkby, 2010).

Water deficit is the primary limiting factor for
crop production under arid and semi-arid condi-
tions. Water stress at any growth stage can reduce
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crop growth, with stress during the flowering
stage being particularly detrimental (Groveret al.,
2001; Dass and Bhattacharyya, 2007). The appli-
cation of stress-mitigating chemicals may help
minimize crop production losses caused by abi-
otic stresses, which negatively impact plant
growth and productivity worldwide. Thioglycolic
acid (TGA) is a sulphydryl compound and sul-
phydryl compounds play a special role in photo-
synthesis and facilitate the movement of photo-
synthates through the phloem by improving dry
matter partitioning, thereby enhancing the plant’s
ability to resist drought better. Kinetin stimulates
cell division and promotes the development of lat-
eral buds, leading to the formation of reproduc-
tive buds and improved vegetative growth as
well. Taking all these insights into consideration,
an experiment was carried out to evaluate the re-
sponse of mungbean to application of potassium
along with foliar spray of stress mitigating chemi-
cals.

MATERIALS AND METHODS

The field experiment was conducted at S.K.N.
College of Agriculture, Jobner, falling under agro-
climatic zone IIT A (Semi-arid Eastern Plain Zone)
of Rajasthan during kharif, 2022. A total of 371.5
mm of rainfall was recorded and the relative hu-
midity fluctuated between 41 and 70 per cent
during the crop season. The maximum tempera-
ture ranged between 30.2°C and 35.2°C, while the
minimum ranged between 20.3°C and 23.0°C dur-
ing the season. The soil of the experimental area
was loamy sand in texture with alkaline soil reac-
tion (pH 8.2) and EC_ of 1.35 dS/m. The value of
organic carbon, available nitrogen (N), available
phosphorus (P,0,) and potassium (K,O) of the
experimental soil were 0.18 %, 127.5 kg/ha, 17.20
kg/ha and 159.98 kg/ha, respectively. The experi-
ment comprised sixteen treatment combinations
having four levels of potassium (control, 20, 30
and 40 kg K,O/ha) and four stress mitigating
chemicals (control, KNO, @ 100 ppm, TGA @ 100
ppm and Kinetin @ 50 ppm) replicated thrice in
Factorial Randomized Block Design. The recom-
mended dose of nitrogen (40 kg N/ha) and phos-
phorus (20 kgP,0,/ha) for mungbean was applied
prior to sowing. Seeds of the mungbean variety,

‘IPM 02-03" were sown on 8™ July, 2022 in rows
spaced at 30 cm apart, at a depth of 4-5 cm using
a seed rate of 20 kg/ha. Potassium was applied
according to the treatment specifications in the
form of muriate of potash (60% K,O) at the time
of sowing. The stress mitigating chemicals were
applied as foliar sprays at 30 and 45 days after
sowing (DAS) at their respective concentrations.
Number of pods/plant, number of seeds/pod and
test weight were recorded from each plot using
standard procedures. Estimation of nitrogen in
seed and straw was done using “colorimetric
method” given by Snell and Snell. Phosphorus
concentration in seed and straw was determined
by “Vanadomolybdo phosphoric acid” yellow
colour method and intensity of the colour was
measured by Spectrophotometer. Potassium con-
centration in the samples was estimated by “flame
photometric method” using K filter. The experi-
mental data observed, were analyzed statistically
using the Analysis of Variance (ANOVA) tech-
nique as suggested by Fisher. Correlation and re-
gression coefficients for seed yield and its con-
tributing traits were calculated following the

Nutrient conc. x Seed yield + Nutrient conc. x Straw yield
in seed (kg/ha) in straw (kg/ha)
Nutrient uptake (kg/ha) =

100

method described by Snedecor and Cochran
(1968).

REesuLrts AND DiscussioN

Yield attributes and yield

Results (Table 1) showed that varying levels
of potassium significantly affected yield attribut-
ing characters over control. Application of potas-
sium @ 40 kg K O/ha recorded the highest num-
ber of pods/plant (21.24), number of seeds/pod
(10.77) and test weight (34.79 g). The application
of 40 kg K,O/ha resulted in 30.8% higher number
of pods/plant, 34.1% higher number of seeds/pod
and 27.6% higher test weight of mungbean com-
pared to the control. Furthermore, application of
40 kg K,O/ha produced significantly higher seed
yield (1009 kg/ha) and straw yield (2398 kg/ha)
relative to control, as well as to the 20 and 30 kg
K,O/ha. An adequate amount of potassium dur-
ing the early stages of crop development encour-
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age vegetative growth and branching by affect-
ing cell division and elongation and consequently
increase flowering and seed set. The enhanced fill-
ing of grains, attributed to improved enzyme ac-
tivity and the effective movement of photosyn-
thates from source to sink, results in larger seed
sizes (Das, 1999), which could be the probable
reason of an increase in test weight due to a higher
level of potassium. The increased seed yield of
mungbean may be a result of the cumulative ef-
fect of improved yield attributes. These results are
consistent with the findings of Hussain et al.
(2011), Hamim and Choudhary (2019) and
Amanullah et al. (2021) in mungbean.

Foliar application of TGA @ 100 ppm at 30 and
45 DAS, improved the number of pods/plant by
16.0% and 6.65%, number of seeds/pod by 23.6%
and 7.79% and test weight by 13.4% and 6.49%
compared to the control and KNO,, respectively.
The highest yield attributes viz., number of pods/
plant (20.20), number of seeds/pod (10.38) and test
weight (33.16g) were recorded with TGA @ 100
ppm and these results were statistically at par with
kinetin @ 50 ppm. Foliar spray of TGA also pro-
duced the highest seed yield (963 kg/ha) and straw
yield of mungbean (2297 kg/ha), primarily due to
improvements in yield components. The presence
of a sulphydryl (thiol) group in TGA plays a key
role in photosynthesis and dry matter partition-
ing, which may enhance drought tolerance in
plants. TGA, containing a thiol group, has been

reported to improve the translocation of photo-
synthates from source to sink through phloem
loading, thereby supporting yield formation
(Srivastava et al., 2008). Similar findings were re-
ported by Dhikwal et al. (2013) and Nathawat et
al. (2016) in barley and clusterbean, respectively.

Nutrient content, uptake and quality parameters

Application of 40 kg K,O/ha, 30 kg K O/ha and
20 kg K,O/ha significantly improved the N con-
centration in both seed and straw over control.
The corresponding increase due to application of
40 kg K O/ha in the N concentration in seed and
straw was 22.9% and 28.4%, respectively as com-
pared to control. The N uptake due to 40 kg K O/
ha, 30 kg K ,O/ha, 20 kg K O/ha were 71.54, 62.91
and 54.74 kg/ha, respectively, which were signifi-
cantly higher than that of control. Phosphorus
concentration in both seed and straw increased
significantly over control only with the applica-
tion of 40 kg K O/ha, showing an increase of 6.78%
in seed and 7.69% in straw. A significant increase
in phosphorus uptake was also observed with 40
kg K,O/ha, 30 kg K,O/ha and 20 kg K,O/ha com-
pared to control, with the highest uptake (8.91 kg/
ha) recorded under 40 kg K,O/ha. Application of
40 kg K O/ha significantly enhanced potassium
concentration in both seed and straw, with in-
crease of 13.8% and 6.16% in seed and 14.9% and
5.79% in straw over the control and 20 kg K O/ha,
respectively. However, these results were statisti-

Table 1. Effect of potassium and stress mitigating chemicals on yield attributes and yield of mungbean

Treatments Pods/ Seeds/ Test weight Seed yield Straw yield Biological
plant pod (8) (kg/ha) (kg/ha) yield
(kg/ha)
Potassium (kg K,O/ha)
Control 16.24 8.03 27.26 757 1927 2684
20 18.84 9.55 31.08 872 2091 2963
30 20.06 10.17 32.94 941 2242 3183
40 21.24 10.77 34.79 1009 2398 3407
SEm+ 0.39 0.21 0.64 22 52 62
CD (P =0.05) 1.12 0.59 1.85 63 151 178
Stress mitigating chemicals
Control 17.42 8.40 29.25 800 1972 2772
KNO,@ 100 ppm 18.94 9.63 31.14 886 2142 3028
TGA @100 ppm 20.20 10.38 33.16 963 2297 3260
Kinetin @ 50 ppm 19.82 10.11 32.53 930 2247 3177
SEm+ 0.39 0.21 0.64 22 52 62
CD (P =0.05) 1.12 0.59 1.85 63 151 178
CV (%) 7.01 7.40 7.04 8.48 8.37 6.99




Influence of potassium management and stress mitigating chemicals on mungbean yield and quality 37

cally at par with 30 kg K,O/ha. The highest potas-
sium uptake (56.29 kg/ha) was recorded due to
40 kg K O/ha representing a 44.2% increase over
the control. Potassium application promotes bio-
logical nitrogen fixation through improved nodu-
lation, leading to higher N content in both seed
and straw. The overall improvement in crop
growth due to balanced fertilization contributed
to increased N, P, and K content in the seed. Simi-
lar findings of enhanced nutrient uptake in
mungbean with potassium application were re-
ported by Biswash et al. (2014) and Quddus et al.
(2019).

The results (Table 2) indicate that among stress
mitigating chemicals, the highest nitrogen concen-
tration in seed (3.62%) and straw (1.36%) was ob-
served with TGA application. TGA also resulted
in the highest nitrogen uptake (66.59 kg/ha), al-
though it remained statistically at par with kine-
tin. The maximum phosphorus concentration was
also recorded with TGA, which was significantly
greater than the control and KNO, by 15.8% and
6.89% in seed and 21.9% and 5.85% in straw, re-
spectively. TGA and kinetin were found to be
equally effective for this parameter. Phosphorus
uptake under TGA (8.77 kg/ha) increased by
41.2% and 14.6%, compared to control and KNO,
respectively. Stress mitigating chemicals did not
have a significant effect on potassium concentra-
tion in either seed or straw. However, KNO,, ki-

netin, and TGA resulted in higher total potassium
uptake than the control, although they remained
statistically at par with each other. Foliar applica-
tion of stress mitigating chemicals likely pro-
moted better root growth, enabling deeper soil
penetration and improved nutrient extraction,
which may explain the increased nitrogen and
phosphorus concentrations in seed and straw.
Similar results were recorded by Meena et al.
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Table 2. Effect of potassium and stress mitigating chemicals on quality parameters of mungbean

Treatments N Total N P Total K Total K Protein
concentration uptake concentration Puptake concentration uptake content
(%) (kg/ha) (%) (kg/ha) (%) (kg/ha) (%)
Seed  Straw Seed  Straw Seed  Straw
Potassium (kg K,O/ha)
Control 3.02 1.09 44.08 0.354  0.195 6.46 0.712 1.75 39.04 18.88
20 3.30 1.23 5474  0.363  0.201 7.40 0.763 1.90 46.36  20.63
30 3.51 1.32 62.91 0.370  0.205 8.12 0.804 2.00 5237 2194
40 3.71 1.40 7154 0378 0.210 8.91 0.810 2.01 56.29  23.19
SEm+ 0.04 0.02 1.57 0.006  0.004 0.24 0.014 0.03 1.17 0.27
CD (P =0.05) 0.12 0.06 4.52 0.017  0.011 0.69 0.041 0.10 3.36 0.77
Stress mitigating chemicals
Control 2.99 1.10 45.84  0.335 0.178 6.21 0.763 1.87 43.17  18.70
KNO, @ 100 ppm 3.41 1.28 58.19 0.363 0.205 7.65 0.778 1.94 48.73  21.33
TGA @100 ppm 3.62 1.36 66.59  0.388 0.217 8.77 0.777 1.93 5197 2259
Kinetin @ 50 ppm 3.52 1.31 62.65 0.378  0.210 8.27 0.771 1.91 50.18  22.00
SEmx+ 0.04 0.02 1.57 0.006  0.004 0.24 0.014 0.03 1.17 0.27
CD (P =0.05) 0.12 0.06 4.52 0.017  0.011 0.69 NS NS 3.36 0.77
CV (%) 4.36 5.51 9.30 5.45 6.25 10.67 6.31 6.25 8.32 4.36
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Fig. 1. Correlation of mungbean seed yield with number
of pods/plant, no. of seeds/pod and test weight

(2016) and Panwar and Yadav (2018) in
clusterbean.

In terms of protein content, basal application
of 40 kg K,O/ha proved superior to control, 20 kg
K,O/ha and 30 kg K, O/ha, primarily due to the
increased N concentration in the seed. Among

stress mitigating chemicals, foliar spray of TGA
@ 100 ppm recorded the maximum protein con-
tent (22.59 %). However, its effect was statistically
comparable to kinetin but produced a signifi-
cantly higher protein content than KNO, and con-
trol.

CONCLUSION

The present study revealed that application
of potassium and stress mitigating chemicals
brought significant improvement in yield at-
tributes, nutrient uptake and protein content of
mungbean. Application of potassium @40 kg K O/
ha and foliar spray of TGA @ 100 ppm showed
superiority in terms of the above parameters com-
pared to other treatments. Therefore, application
of potassium @ 40 kg K,O/ha along with foliar
spray of TGA @ 100 ppm at 30 and 45 DAS may
be recommended for higher yield and quality of
mungbean.
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