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ABSTRACT

A field experiment was conducted at Agronomy Research Farm of Acharya Narendra Deva University
of Agriculture and Technology, Kumarganj, Ayodhya (U.P.) during the Rabi season of 2023- 24. The
soil of field experimental field was silty loam in texture, pH 8.25, organic carbon (0.32%), E.C. (0.35
dSm-1) and initial available nitrogen (173.91 kg ha™!), phosphorus (14.45 kg ha™!) and potassium
(295.25 kg ha™1). The experiment comprised of ten treatments and replicated thrice in Randomized
Block Design viz. Ty, Control (RDF); T, Water spray at 50% flowering and at siliquae formation; 73,
Salicylic acid @ 200 ppm at 50% flowering; T4, Salicylic acid @ 200 ppm at siliquae formation; 75,
Salicylic acid @ 200 ppm at 50% flowering and at siliquae formation; 7g, Thiourea @ 0.5% at 50%
flowering; 77, Thiourea @ 0.5% at siliquae formation; 7§, Thiourea @ 0.5% at 50% flowering and sili-
quae formation; 79, Thiourea @ 0.5% at 50% flowering + Salicylic acid @ 200 ppm at siliquae forma-
tion and T, Salicylic acid @ 200 ppm at 50% flowering + Thiourea @ 0.5% at siliquae formation.
Mustard variety RH-725 was used under the experiment. The experimental results revealed that among
all the treatments, Salicylic acid @ 200 ppm at 50% flowering + Thiourea @ 0.5% at siliquae formation
(T10) showed Significant effect maximum on growth parameters, yield attributes, yield, quality and nu-
trient uptake of Indian Mustard (Brassica juncea).
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Introduction

As a major oil producer, importer, exporter, and grower, India is one of the four main stakeholders in the
world oilseed or vegetable oil market (De and Sinha, 2011). Oilseed crops have formed the core of many
agricultural economic theories from ancient times and are important to global trade and agricultural enter-
prises. Oilseeds are cultivated all over India and are regarded as a significant crop group because of their
high economic importance. The oil derived from these products is finding more and more uses in industry,
agriculture, and human health. The main oilseed crop that can assist in resolving India's edible oil demand-
supply imbalance is rapeseed-mustard. Holding over 14% of the world's oilseed area, 8% of its oilseed pro-
duction, and a second-place ranking in rapeseed-mustard production, the nation is one of the greatest veg-
etable oil economies in the world. This crop is India's main edible oilseed crop, producing almost one-third
of the nation's oil (Kumar and Chauhan, 2005). The area, production, and productivity of oil rapeseed-mus-
tard in India have been varying because of a number of biotic and abiotic stressors, despite the oil's high
quality and broad adaptation to different agroclimatic conditions. Rapeseed-mustard is the most extensively
grown oilseed crop worldwide. It is the primary oilseed crop in Rajasthan's rabi season and is mostly grown
under irrigated and conserved moisture conditions. Humans in the country use it in a variety of ways, partic-
ularly edible oil. Crop Brassicas include a wide variety of plants that are cultivated as vegetables, fodder, or
as sources of sauces and oils. One of the most highly profitable agricultural products is the oleaceous
Brassica species, also referred to as rapeseed or mustard. Eight distinct types of rapeseed-mustard viz. Indian
mustard, toria, yellow sarson, brown sarson, gobhi sarson, karan rai, black mustard, and taramira are grown
in 53 countries worldwide. Rai is primarily a rainfed crop that can withstand drought and is somewhat toler-
ant of soil acidity, favoring a pH between 5.5 and 6.8. It grows best in regions with hot days and cool nights.
Sandy loam soil that drains properly is necessary for mustard. The low water requirements of rapeseed-mus-
tard (240-400 mm) make it a good choice for rainfed cropping systems. In addition to being the primary
need, balanced fertilizer use is a prerequisite for increasing the effectiveness of main nutrients that are typi-
cally supplied and other secondary inputs that improve mustard yield and quality. Harvesting a good yield is
dependent on environmental stressors and soil moisture. Therefore, appropriate management techniques
should be used to maximize water holding capacity, reduce environmental stress, and save moisture of the
soil. Salicylic acid (SA), a plant growth regulator has been found to generate a wide range of metabolic and
physiological responses in plants thereby affecting their growth and development (Hayat et al., 2010).
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Salicylic Acid enhanced drought tolerance in mustard, inhibition of
ethylene synthesis under drought stress, also influencing proline me-
tabolism and photosynthesis resulted in efficient translocation of me-
tabolism toward sink. When the two chemicals were applied together
there was an additive effect on growing plants since hydrogel im-
prove soil moisture level and SA minimizes environmental stress si-
multaneously. All the major nutrient viz. Nitrogen, phosphorus and
Sulphur play important role in increasing the yield and quality of
mustard. Nitrogen is known to activate most of metabolic activities
and transformation of energy. Phosphorus is essential role of cell divi-
sion and meristematic growth of tissue. The foliar applications of
thiourea at critical crop stages particularly at 50% flowering and 50%
siliquae formation, supplemental Sulphur and improve the photosyn-
thetic efficiency partitioning chlorophyll contents, shoot dry matter
and 1,000-seed weight (Jagetiya and Kaur, 2006).

Method and materials

The present investigation entitled “Effect of Agro-chemicals on
yield attributes, yield and economic of late sown Indian Mustard
(Brassica juncea L.) under rainfed condition)” was conducted at
Agronomy Research Farm of Acharya Narendra Deva University of
Agriculture and Technology, Kumarganj, Ayodhya (U.P.) during the
Rabi season of 2023-24. The farm is located at 42 km away from
Ayodhya city on Ayodhya-Raebareli Road at 26.47° N latitude, 82.12°
E longitude and an altitude of about 113 meters above the mean sea
level. The soil of field experimental field was silty loam in texture,
pH 8.25, organic carbon (0.32%), E.C. (0.35 dSm™!) and initial avail-
able nitrogen (173.91 kg ha~!), phosphorus (14.45 kg ha~!) and
potassium (295.25 kg haﬁl). The experiment comprised of ten treat-
ments and replicated thrice in Randomized Block Design viz. T/,
Control (RDF); T, Water spray at 50% flowering and at siliquae for-
mation; T3, Salicylic acid @ 200 ppm at 50% flowering; T, Salicylic
acid @ 200 ppm at siliquae formation; Ts, Salicylic acid @ 200 ppm
at 50% flowering and at siliquae formation; Tg, Thiourea @ 0.5% at
50% flowering; T, Thiourea @ 0.5% at siliquae formation; Ty,
Thiourea @ 0.5% at 50% flowering and siliquae formation; Ty,
Thiourea @ 0.5% at 50% flowering + Salicylic acid @ 200 ppm at
siliquae formation and T;¢, Salicylic acid @ 200 ppm at 50% flower-
ing + Thiourea @ 0.5% at siliquae formation. Mustard variety RH-
725 was used under the experiment. Recommended dose on NPK is
60:40:40. N is given by Urea while P is given by SSP and K is given
by MOP. The data were analyzed as per the standard procedure for
“Analysis of Variance” (ANOVA) (Gomez and Gomez 1976).

Results and discussion

Yield attributes and yield

Yield and its attributes are a complex character which involves the in-
teraction of several intrinsic and external factors. It largely depends
upon the production and mobilization of carbohydrates, uptake of wa-
ter and nutrients from the soil, in addition to several environmental
factors to which plant is exposed during the growing period. Table 1
reveals that in all the combinations T1¢: Salicylic acid @ 200 ppm at
50% flowering + Thiourea @ 0.5% at siliquae formation enhanced
the Yield Attributes i.e. No. of Siliquae plant™! (426.67), No. of seed
siliquae™! (22.33), Length of siliquae (5.43 cm), Test Weight (5.60 g)
and found superior over all the treatment combinations, which was
statistically at par with Tg: Thiourea @ 0.5% at 50% flowering +
Salicylic acid @ 200 ppm at siliquae formation. The lowest yield at-
tributes were observed under control. Thiourea helps in improvement
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in the source and sink strength, efficient loading and translocation of
photo assimilate are also required for maximizing the level of sink.
The significant increase in the apoplastic loading volume and sucrose
translocation (Srivastava et al., 2008).

Yields

A perusal of the data on seed and stover yield presented in table 2 re-
veals that application of Tjq: Salicylic acid @ 200 ppm at 50% flow-
ering + Thiourea @ 0.5% at siliquae formation produced the maxi-
mum seed yield (28.51) q ha™! and stover yield (57.03) q ha™! and
found superior over all the treatment combinations, which was statis-
tically at par with Tg: Thiourea @ 0.5% at 50% flowering + Salicylic
acid @ 200 ppm at siliquae formation. The lowest yields were ob-
served under control. A non-physiological thiol called thiourea has in-
creased the stress tolerance and productivity of crops like maize and
mustard (Amin et al., 2013, Yadav et al., 2020). Thiourea was applied
topically to boost biological and economic yield, and it was also
linked to a rise in the movement of sucrose metabolites from source
to sink (Pandey et al., 2013). Effect of thiourea on plant growth and
flowering might be due to its bio-regulatory effect chiefly through
mobilization of dry matter and translocation of photosynthate to sink
(Mishra et al., 2011).

Economics

Table 3 shows that the maximum gross returns (Rs. 110833 ha™!), net
returns (Rs. 76117 ha™!), B:C (2.19) was recorded in Tjq Salicylic
acid @ 200 ppm at 50% flowering + Thiourea @ 0.5% at siliquae for-
mation as compared to the other treatments, which was statistically at
par with Tg: Thiourea @ 0.5% at 50% flowering + Salicylic acid @
200 ppm at siliquae formation. The lowest economic was observed
under control. Our results confirm the findings of Premi ez al. (2004)
(11, Singh et al. (2016) [2] and Shashidhar et al. (2020). In this study,
the combined application of foliar application of Salicylic acid at
flowering and Thiourea at siliqua formation is augmented the growth,
yield, and quality of Indian mustard under water-deficit conditions.
Hence it has the direct influence in improving economic efficiency
and benefit: cost ratio. This technique can be popularized among the
farmers in improving the economic efficiency of the Indian mustard
cultivation in the region through large-scale demonstrations.

Conclusion

In conclusion, spray of Salicylic acid @ 200 ppm at 50% flowering +
Thiourea @ 0.5% at siliquae formation gives significant improvement
in quantitative (seed and stover yield), yield attributes and economics
as compared to other treatments.
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Table 1. Effect of Agro-chemicals on yield attributes of late sown Indian mustard under rainfed condition (Brassica juncea L.)

T

Sr.No Treatments Yield Attributes 2
No of No of'seed  Length of sili- Test Weight (g) é
Siliquae siliquae™! quae (cm) S
plant™! °
T, Control (RDF) 340.00 16.00 3.67 3.57 E
T, Water spray at 50 % flowering and at siliquae formation. 343.33 16.33 3.87 3.88
T3 Salicylic acid @ 200 ppm at 50% flowering. 410.67 17.93 4.83 4.10
Ty Salicylic acid @ 200 ppm at siliquae formation 412.67 18.17 4.93 4.33 =
Ts Salicylic acid @ 200 ppm at 50% flowering and at siliquae 421.33 19.33 5.17 4.47 j
formation. z
Te Thiourea @ 0.5% at 50% flowering. 396.00 16.47 4.73 4.00 ?
Ty Thiourea @ 0.5% at siliquae formation. 408.33 16.99 4.67 3.93 ?
T8 Thiourea @ 0.5 at 50% flowering and at siliquae formation. 414.00 18.87 5.07 4.37 Z
T9 Thiourea @ 0.5% at 50% flowering + Salicylic acid @ 200 ppm 424.00 21.67 5.10 4.68 é
at siliquae formation. S
T1o Salicylic acid @ 200 ppm at 50% flowering + Thiourea @ 0.5% 426.67 22.33 5.43 5.60 §
at siliquae formation. 2
SEm (+-) 11.07 0.56 0.19 0.14 2
CD at (0.05%) 32.88 1.67 0.56 0.43 f:
Table 2. Effect of Agro-chemicals on yield of late sown Indian mustard under rainfed condition (Brassica juncea L.)
Sr.No Treatments Yield £
Seed Yield Biological Stover Yield Harvesting index :;'
(@ha™)  Yield(qha™')  (qha™") (%)
T Control (RDF) 15.10 48.63 33.53 31.20 E/
b Water spray at 50 % flowering and at siliquae formation. 17.85 53.53 35.69 33.34 %
T3 Salicylic acid @ 200 ppm at 50% flowering. 19.43 58.28 38.86 33.34 ;
Ty Salicylic acid @ 200 ppm at siliquae formation 20.81 62.41 41.60 33.33 z
Ts Salicylic acid @ 200 ppm at 50% flowering and at siliquae 25.01 75.03 50.02 33.33 é
formation. P
Te Thiourea @ 0.5% at 50% flowering. 19.03 57.09 38.06 33.38 g
T7 Thiourea @ 0.5% at siliquae formation. 19.35 58.04 38.7 33.33 g
Tg Thiourea @ 0.5 at 50% flowering and at siliquae formation. 24.79 74.38 49.59 33.07 2
Ty Thiourea @ 0.5% at 50% flowering + Salicylic acid @ 200 ppm 27.80 83.40 55.61 32.40 2
at siliquae formation.
T1o Salicylic acid @ 200 ppm at 50% flowering + Thiourea @ 0.5% 28.51 85.53 57.03 33.32
at siliquae formation.
SEm (+-) 0.59 1.90 1.2 0.34
CD at (0.05%) 1.75 5.53 3.55 NS
Table 3. Effect of Agro-chemicals on economics of late sown Indian mustard under rainfed condition (Brassica juncea L.)
Sr.No Treatments Economics 3
COoP Gross Return ~ Net Return ~ B:C Ratio ;
Rs ha™! Rs ha™! Rsha™! i
T Control (RDF) 27887 57072 29185 1.04 ;
b Water spray at 50 % flowering and at siliquae formation. 28086 66450 38364 1.37 g_
T3 Salicylic acid @ 200 ppm at 50% flowering. 30865 75313 44448 1.44 E
Ty Salicylic acid @ 200 ppm at siliquae formation 31030 81621 50591 1.63 é
Ts Salicylic acid @ 200 ppm at 50% flowering and at siliquae formation. 33073. 96979 63906 1.93 i
Te Thiourea @ 0.5% at 50% flowering. 30908 73461 42553 1.38 ;;
T Thiourea @ 0.5% at siliquae formation. 30655 72199 41545 1.35 ;z
Tg Thiourea @ 0.5 at 50% flowering and at siliquae formation. 32730 94641 61911 1.89 g
Ty Thiourea @ 0.5% at 50% flowering + Salicylic acid @ 200 ppm at sili- 34596 105875 71279 2.06 E
quae formation. Ef
Tio Salicylic acid @ 200 ppm at 50% flowering + Thiourea @ 0.5% at sili- 34715 110833 76117 2.19

quae formation.

1013



International Journal of Research in Agronomy

https://www.agronomyjournals.com

References 8. Apjum F, .Wa.hid A, Farooq M, Jave(.i F. Potential of foliar applied
1. Premi OP, Kumar A, Sinsinwar BS, Kumar M. Productivity and thiourea in improving salt and high-temp erat}lre tolerance of 2
economics of Indian mustard (Brassica juncea L.) as influenced brea.d wheat (Trztzcum ae.s mfum L). Internfitlonal Journal O.f §
by foliar spray of agro-chemicals. Journal of Oilseeds Research. Agrlcultural. Blology. 2.011’.13'2517,256' Baghizadeh A, Tavallali w2
2004;21(2):299-300 V, Dehghani M. Salicylic acid ameliorates the effects of salt stress =
5 Singl; A Si.ngh AK kumar S. Impact of hydrogel and thiourea on on physiological properties of Brassica napus L. Journal of Stress <
: > > : Physiology and Biochemistry. 2014;10(4):155-168. g
yield and economics of Indian mustard (Brassica juncea L.) un- Y . &y . Y ( ) . z
der moisture stress condition. Advances in Life Sciences. 9. B?kShl M, Wozniak J, Hameed A, Jedrzejczgk-Rey N.’ Ochmlan L
2016:5(19):8867—8869 High temperature stress-induced changes in Brassica oilseeds:
’ ’ ) Effects on oil yield and quality. International Journal of
3. Afshari M, Shekari F, Azimkhani R, Habibi H, Fotokian. Impact Molecular Science};. 2021‘22(1(11):58;
of foliar salicylic acid treatment on cowpea growth and physio- . . ’ .
logical characteristics under water stress conditions. Iran 10. Bav1t'a A’ Radhﬂfa T, Muhammad F, Navtej SB. Exogenous
Agricultural Research, 2012;32(1):55-69 Application of Thiourea Improves the Performance of Late Sown &
. T N o L Wheat by Inducing Terminal Heat Resistance. International &
4, Ahmad S,.Zahlr ZA, Jamil A, Khalid. Sahcyh({ acid's bio efﬁcacy Journal of Agricultural Biology. 2013;6:1337-1342. s
in enhancing spinach's macro and micronutrient status spinach . . . &
(Spinacia oleracea L.). International Journal of Agriculture and 11. Bavita H, Me;na RS, Baisakh N, J. gyanand S. Termlnal'h.eat 'stress S
Biology. 2007;9(6):935-939. management in bread wheat by thiourea: Induced stabilization of 2
5 Alam MM H, M. Nahar K. Fuiita M. T tard membranes and antioxidant activity. Journal of Agronomy and £
. am , Hasanuzzaman M, Nahar K, Fujita M. In mustar Crop Science. 2013:199(5):374-385. 5
(Brassica juncea L.) seedlings, exogenous salicylic acid reduces P ) g 2
short-term drought stress by activating the glyoxalase system and 12. Bharat R, Samanta A, Bazaya BR, Sharma V. Ggpta N_[’ Kour §, g
antioxidant defense. Australian Journal of Crop Science. Arya V, Rai PK. Management of moisture stress in India mustard 2
2013;7(7):1053 (Brassica juncea L.) under sub-tropical rainfed condition of north 2
R India. The Ecoscan. 2016;10(3 and 4):443 and 447. =
6. Aldesuquy HS, Abbas MA, Abo-Hamed SA, FElhakem AH, ( ) ohal
Alsokari SS. Two distinct wheat cultivars cultivated under water 13. Godara OP, Kak.ralya? BL, Kumar S, Ku.maf V. .Smg a RK'
stress showed altered productivity as a result of glycine betaine Inﬂu‘ence of sowing tl.me, varieties and sa11j:y11c acid application
and salicylic acid. Journal of Stress Physiology and Biochemistry. on different physiological parameters of Indian mustard (Brassica
2018;8(2):72-89 juncea L). Journal of Pure and Applied Microbiology. Y
Co ' 2020;10(4):1-5. g
7. Ali MM, Mohammad A. Zinc and salicylic acid interact to affect @ g

mungbean yield and yield components. Asian Journal of Crop
Science. 2013;5(3):259-265.

How to cite this article: Mishra ND, Singh A, Patel A, Yadav A,
Singh N, Maurya S. Effect of agro-chemicals on yield attributes,

yield and economics of late sown Indian mustard under rainfed
condition (Brassica juncea L.). International Journal of
Research in Agronomy. 2026;9(9):1011-1014. doi: https://www.d

1014

0i.0rg/10.33545/2618060X.2026.v9.i19n.6637

pue swIdL, 3} 39S ‘[9707/60/£7] U0 Awr

2 oY) £ PaUIDAOST a1k SA[ONIE V() (2SN JO SA[NI IC

10 QAI)BAIY) [qedI|



https://www.doi.org/10.33545/2618060X.2026.v9.i9n.6637
https://www.doi.org/10.33545/2618060X.2026.v9.i9n.6637

