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Abstract

The field experiment was conducted during the kharif season 2019 to investigate the effect of stress
mitigating chemicals and sulphur on plant population and grain yield of mungbean [Vigna radiata (L.)
Wilczek]. The experiment laid out in Factorial Randomized Block Design with sixteen treatment
combinations comprised of four stress mitigating chemicals and four sulphur levels with three
replications. The result shows that initial plant population of mungbean was found unaffected by all the
treatments. Application of thiourea @ 500 ppm (FI) enhanced significantly final plant population and
grain yield of mungbean and significant increment in both traits were also observed in the treatment of
sulphur @ 40 kg/ha. The interaction effect of stress mitigating chemicals and sulphur levels had a
significant effect on grain yield of mungbean.
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Introduction

Pulses contribute 24.79 million hectares area with production of 22.0 million tonnes and
productivity of 765 kg/ha in the country. Pulses production is very low and become
challenging problem against the requirement of increasing population of our country. The
availability of pulses is very negligible at present as against required 85¢g day capita?® for
balanced diet. Mungbean occupies third rank after chickpea and pigeon pea. It is grown on
4.25 million hectares area in India with production of 2.41 million tonnes and average
productivity of 567 kg/ha (Anonymous, 2019) 2. In India, Rajasthan occupied first position
with 26 per cent of the total mungbean production of India, which produces 1.24 million
tonnes from 1.92 million hectares and in Rajasthan with an average productivity of 650 kg/ha
(Anonymous, 2019) . Mungbean is mostly grown in arid and semi-arid districts of Rajasthan
including Nagaur, Jodhpur, Jaipur, Ajmer, Jalore, Srigangnagar, Tonk, Churu, Barmer and
jhunjhunu.

It is mostly grown in the area of salinity in farms that are in arid and semi-arid areas in all the
regions of the world are a major problem. The dry spell frequently observed during kharif
season due to erratic nature of rainfall particularly in Rajasthan and mungbean being a short
duration crop is most affected. It is reported to be more susceptible to water deficit than many
other grain legumes. Therefore, stress mitigating chemicals like salicylic acid and thiourea are
play important role in escaping drought in mungbean (Ali and Mahmoud, 2013) 1. Sulphur
deficiencies have been reported from over 70 countries worldwide including India. Deficiency
of sulphur in Indian soils is on increase due to intensification of agriculture with high yielding
verities and multiple cropping coupled with the use of high analysis sulphur free fertilizers
along with the restricted or no use of organic manures have accrued in depletion of the soil
sulphur reserve.

Thiourea is a sulphydryl compound (Jocelyn, 1972) [, it contains one —SH group (42.1% S)
besides containing nitrogen (36.8%) in the form of NH.. Use of thiourea, recognized as plant
growth regulator (Sahu and Solanki, 1991) and is known to bring marked biological activity in
plants. Its beneficial effect appears to be due to delayed senescence of both vegetative and
reproductive organs as thiourea has cytokinin like activity, particularly delaying senescence
(Halmann, 1980) B1. Foliar spray of thiourea has been reported not only to improve growth and
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development of plants, but also the dry matter partitioning for
increased grain yield (Arora, 2004) 1. It promotes growth in
cytokinin requiring callus tissues in absence of Kinetin in
various crops.

Salicylic acid (SA) is a naturally occurring plant hormone
acting as an important signaling molecule which adds to
tolerance against abiotic stresses. It plays a vital role in plant
growth, ion uptake and transport. Salicylic acid is involved in
endogenous signaling to trigger plant defense against
pathogens. This positive effect of SA could be attributed to an
increased CO; assimilation, photosynthetic rate and increased
mineral uptake by the stressed plant under SA treatment.
Plants respond to environmental stresses by synthesis of
signaling molecules. These signaling molecules activate a
range of signal transduction pathways, some of which relieve
the plant to overcome stress (Simaei et al., 2012) %1,

Sulphur is recognized as fourth major nutrient after nitrogen,
phosphorus and potassium. On an average, the amount of
sulphur content in the earth crust is ranged about 0.06 to 0.10
per cent. Pulses are particularly responsive to sulphur
containing fertilizers, and that elementary sulphur or sulphates
increases the percentage of nitrogen as well as yield on such
deficient soils (Khorgami and Farnia, 2006) ["). Its deficiency
has been reported from several states of India and importance
of sulphur application of increasing crop yield and quality is
being increasingly recognized. It is essential for the growth
and development of plants, besides it stimulates seed
formation (Singh et. al. 2017) (14,

Application of these stress mitigating chemicals in
conjunction with fertilizer doses might be provide a best
management practice in order to understand the proven
technology. Since, under such situation, the crop response to
fertilizer application varies due to deficit moisture or
uncertain weather conditions.

Materials and Methods

A field experiment was conducted during kharif season of
2019 at Instructional Farm, College of Agriculture, Jodhpur
(Rajasthan).Which is situated at a distance of about 10 km
from Jodhpur railway station. Geographically, it is located
between 26° 15' N to 26° 45' North latitude and 73° 00" E to
latitude 73° 29' East longitude at an altitude of 231 meter
above mean sea level (MSL). This region falls under agro-
climatic zone la (Arid Western Plains Zone) of Rajasthan.
Soil of the experimental field was loamy sand in texture with
alkaline in reaction (pH 8.2), low in organic carbon (0.13%)
and available nitrogen (174 kg/ha), medium in available
phosphorus (22.2 kg/ha) and potassium (325 kg/ha).
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Experiment was laid out in factorial randomized block design
with sixteen treatment combinations comprised of four stress
mitigating chemicals (control, Salicylic acid @ 75 ppm first
spray at flower initiation stage of mungbean and second spray
was applied at seven days after first spray, Salicylic acid @
75 ppm + 2% urea at flower initiation stage of mungbean, and
thiourea @ 500 ppm at flower initiation stage) and four
sulphur level viz. (control, 20 kg sulphur/ha, 30 kg sulphur/ha
and 40 kg sulphur/ha). The mungbean variety GM-6 was
sown using seed rate 15 kg/ha with a row spacing of 30 cm at
the depth of 4-5 cm. Uniform dose of nitrogen and
phosphorus 15 kg N/ha, 40 kg P,Os /ha was applied to all the
plots by adjusting the nitrogen supplied by DAP and
remaining through urea at the time of sowing. Whereas,
sulphur was applied through elemental sulphur as per
treatment. Foliar spray of thiourea was done @ 500 ppm,
Salicylic acid @ 75 ppm and Salicylic acid @ 75 ppm + 2%
urea flowering stages as per treatments.

Result and Discussion

Effect of stress mitigating chemicals

Data shows that initial plant population in all the treatments of
mungbean was not affected. Therefore, all the treatments were
found significant effect on final plant population (lakh/ha) and
grain yield (kg/ha) of mungbean in comparison to control
(Table 1). Application of thiourea @ 500 ppm (FI) was found
superiority in final plant population (3.10 lakh/ha) and grain
yield (1055 kg/ha) of mungbean and it was found at par with
Salicylic acid @ 75 ppm + 2% urea (FI). Thiourea application
might have helped in improvement in metabolic processes of
plants and better growth and development owing to greater
absorption of nutrients from rhizosphere. These findings are
close to conformity with Bamaniya (2009) 1],

Effect of Sulphur

Effect of sulphur

All the sulphur treatments were significantly increased plant
population (lakh/ha) and grain yield (kg/ha) of mungbean
over control (Table 1). The maximum plant population (3.07
lakh/ha) and grain yield (1062 kg/ha) of mungbean was
recorded under sulphur @ 40 kg/ha, which was found at par
with its lower doses treatment (Sulphur @ 30 kg/ha). This
might be due to the sulphur application improved over all
nutritional environment of the rhizosphere as well as plant
system, which helpful for profuse vegetative and root growth
and activate higher absorption of nutrients from the soil. The
results are in close agreement with the findings Singh and
Yadav, 2000 and; Rani and Vedparkash, 2017 ['28],

Table 1: Plant population and grain yield of mungbean as influenced by stress mitigating chemicals and sulphur

Treatments P:ar\]?tti;opulatlon (Iakll]i/r:];) Grain yield (kg/ha)
A. Stress mitigating chemicals
Co: Control 3.15 2.98 760
Cu: Salicylic acid @ 75 ppm (FI) + 7 DAFS 3.16 3.04 902
C2: Salicylic acid @ 75 ppm + 2% urea (FI) 3.18 3.07 1034
Cs: Thiourea @ 500 ppm (FI) 3.21 3.10 1055
SEmzx 0.26 0.02 17.15
CD (P=0.05) NS 0.05 59.54
B. Sulphur
So: Control 3.15 3.00 726
S1: 20 kg/ha 3.17 3.05 916
S2: 30 kg/ha 3.18 3.06 1047
Ss: 40 kg/ha 3.20 3.07 1062
SEmz+ 0.26 0.02 17.15
CD (P=0.05) NS 0.05 59.54
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Interaction (C x S)

SEmz 0.53 0.32 34.31
CD (P=0.05) NS NS 99.09
FI-Flower initiation, DAFS-Days after first spray
Interaction effect 2. Anonymous. Crop-wise fourth advance estimates of area,

Interaction between stress mitigating chemicals and sulphur
was found significant with respect to grain yield of mungbean
(Table 2). The treatment combination, thiourea @ 500 ppm
(FI) + sulphur @ 40 kg/ha (CsSs) recorded significantly
higher grain yield of mungbean and it was found statistically
at par with treatment combination, Salicylic acid @ 75 ppm +
2% urea (FI)+ Sulphur @ 30 kg/ha (C.S;). The results
indicated that synergistic effect of stress mitigating chemicals
and sulphur on grain yield of mungbean.

Table 2: Interaction effects of stress mitigating chemicals and
sulphur on grain yield of mungbean

CxsS Grain yield (kg/ha)
Co C1 C2 Cs Mean
So 604 634 832 835 726
S1 746 910 998 1011 916
Sy 837 1072 1166 1112 1047
Ss3 853 992 1140 1262 1062
Mean 760 902 1034 1055
SEmz+ 34.31
CD (P=0.05) 99.09
312
- 31 *
= 308 y = 0.0003x + 2.7928
£ R*= 0.8708 PA
= 3.06 /S *
g +/
= 3.04 ¥
=
ﬁg 3.02 /
E 3 ¢/
=298 s
2.96
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Fig 1: Regression analysis between plant population (lakh/ha) and
grain yield (kg/ha) of mungbean

Regression analysis

Plant population (lakh/ha) and grain vyield (kg/ha) of
mungbean were positively correlated with correlation co-
efficient of R2 = 0.8708. This was further supported by the
regression analysis, which revealed that every 100 plants will
increases 2 kg grain yield of mungbean.

Conclusion

The experimental results concluded that foliar application
application of thiourea @ 500 ppm along with sulphur @ 40
kg/ha recorded significantly higher final plant population and
grain yield of mungbean, which was found at par with
treatment combination salicylic acid @ 75 ppm + 2% urea
(FI) and fertilized with Sulphur @ 30 kg/ha.
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