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Abstract

The growth rate increased from 30 DAS to 90 DAS, but the rate of growth characteristics
lags until harvest. Plant height, number of leaves, and number of branches are strongly
affected by optimal fertility levels. Phosphorus levels significantly impact plant height,
branches, and leaves. The total number of leaves at 30 DAS is essential for photosynthetic
production. The surge in branches per plant in crops sown at 60 kg/ha P205 could be due to
superior temperature and weather conditions at later growth phases. Phosphorus application
boosts vegetative growth, increasing siliquae per plant and seed per siliqua. Significant
variances exist for 40, 60, and 90 kg P205/ha, with 60 and 80 kg P205/ha increasing siliquae
and seed per siliqua numerically for Pusa Vijay and Pusa Mahak. Pusa Vijay and Pusa Mahak
are significant Indian mustard varieties, renowned for their adaptability to diverse agro-
climatic conditions and high biomass production. Economic factors, including planting time,
phosphate consumption, assortment, gross and net returns, and B:C proportion, significantly
impact these varieties. A detailed economic analysis can provide valuable insights into
increasing these types.
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Introduction

Mustard, a Cruciferae family crop, is a significant oilseed crop in northern India during Rabi
season. It is the second most important oilseed in India, after soybean. Mustard oil is used as
fertilizer and cattle feed. Its spiciness makes it suitable for seasoning and preparing dishes
like cucumbers, curries, and vegetables.

Mustard seed is India's second most significant oilseed crop, contributing 25-30% of the
country's economic oilseed industry. With a vast cultivation area of 37.0 million hectares,
63.09 million tonnes of production, and a productivity of 11.90 quintals per hectare, it
represents 28.3% of global acreage and 19.8% of oilseed production (Kumari and Saritha,
2017).

The Directorate of Economics and Statistics 2019-20 reports that the total cultivated area for
Rapeseed-Mustard in India is 68.56 lakh hectares, resulting in 91.23 lakh tonnes of
production, with an average yield of 1331 kilograms per hectare.

Material and Methods

The Rabi season 2020-21 experiment was conducted at the Research plot, Faculty of
Agriculture Science and Technology, AKS University, Sherganj, Satna, India. The study was
conducted in the semi-arid Satna District, with three primary seasons: summer (March-May),
rainy (June-September), and winter (October-February). Twelve treatment combinations were
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made with four phosphorus levels (control, 40, 60 and 80 kg P205/ha-1) and three varieties
(Pusa Mahak, Pusa Vijay, Pusa Bold) of mustard seed, with recommended spacing of 45 cm
X 20 cm and a seed rate of 5 kg/ha. The experiment aimed to observe growth, yield, quality,
and economic factors.

Results and Discussion
Growth characters

The development and progression of mustard, which is distinguished by a certain crop growth
habit, were frequently examined. The crop's vegetative and reproductive growth, which
culminated in an economic yield, was the end result of growth that was influenced by
ongoing interactions between the environment and the physiological processes of the plant.
Differences in all development phases were attributable to phosphorus levels and variety. The
crop growth rate increased from 30 DAS to 90 DAS, but the rate of rise in growth
characteristics was lagging until harvest, regardless of treatment, indicating that the growth
pattern followed a normal sigmoid curve. Plant height, number of leaves per plant and
number of branches per plant were all strongly affected by optimal fertility levels during
practically all stages of growth. Significantly higher results were obtained for plant height
when the crop was treated with phosphorus @ 60 kg/ha in addition to the recommended
doses of nitrogen and potassium under the variety Pusa Vijay. The various phosphorus levels
had a substantial impact on plant height, the number of branches per plant, and the number of
leaves per plant. The total number of leaves at 30 DAS accessible to the plant for
photosynthetic production is an essential metric. The number of leaves rapidly increases up to
60 DAS and 90 DAS at 80 kg/ha of phosphorus with the variety of Pusa Bold and Pusa
Mahak, respectively. The findings agreed with Nath et al. (2018), Potdar et al. (2019).

The surge in branches per plant in the crops sown at 60 kg/ha P205 with the interaction with
Pusa Mahak outcome could have been for the reason that the crop encountered superior
temperature and weather circumstances at later growth phases, particularly during the
internode elongation stage, which is more suited at higher temperatures for 30 and 90 DAS.
Also, Pusa Vijay expressed significant values for 60 DAS at 60 kg/ha of P205 had a
prolonged vegetative and growth period as a result of which plants produced more
photosynthates, which were used for the growth of the plant's vegetative stage for the
branches of plant. The crop was sown with root length at 60 DAS with the variety Pusa Bold
with 60 kg/ha P205, which resulted in the later phases of growth and low plant height. The
findings agreed by Singh et al. (2017), Patidar et al. (2000) and Nath et al. (2018), Kumar and
Yadav (2007), Nath et al. (2018), Potdar et al. (2019), Ravutla et al. (2020), and Patel et al.

Yield characters

Phosphorus application helped in increasing vegetative growth and hence number of siliquae
per plant and number of seed per siliqua increased. The variances in number of siliquae per
plant and number of seed per siliqua due to application of 40, 60 and 90 kg P205/ha were
significant, and application of 60 and 80 kg P205/ha increased the number of siliquae per
plant and number of seed per siliqua numerically for Pusa Vijay and Pusa Mahak,
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respectively. These results are in accordance with Nath et al. (2018), Ravutla et al. (2020) and
Patel et al. (2022).

Quality

Conversely, Pusa Vijay and Pusa Mahak, though significant Indian mustard varieties, are not
primarily grown for their oil content. Pusa Vijay is renowned for its adaptability to diverse
agro-climatic conditions, while Pusa Mahak excels in high biomass production and disease
resistance. Several workers in the past also studied and came to an conclusion are, Singh et
al. (2017) .

Economic factors

Planting time has a significant impact on the financial aspects of mustard production,
including phosphate consumption, assortment, gross and net returns, and B:C proportion.
Business viability and profitability. Economic factors greatly impact the three main Indian
mustard varieties: Pusa Vijay, Pusa Mahak, and Pusa Bold. A detailed economic analysis can
provide valuable insights into the financial aspects of increasing these types. Previous
research by Sah et al. (2013), Mallick and Raj (2015) align with our findings.

Conclusion

The study found that a combination of phosphorus application at 60 kg/ha and the specific
mustard variety (Pusa Vijay) led to the highest plant height for mustard plants. The recorded
values were 28.18 cm, 128.71 cm, and 168.79 cm at the growth stages of 30, 60, and 90 days
after sowing (DAS). The combination also resulted in the highest number of branches per
plant mustard plants, measuring 5.84 cm, 12.79 cm, and 18.49 cm at 30, 60, and 90 days after
sowing (DAS). The specific mustard variety (Pusa Vijay, PusaBold, and Pusa Mahak) also
outperformed all other treatments in terms of leaves per plant. The experiment found that
applying phosphorus at 60 kg/ha to a specific crop variety (Pusa Bold) resulted in the highest
seed production (16.51g/ha), significantly enhanced net returns (R66179.73/ha), and the
highest B:C ratio (2.41:1). Utilizing phosphorus at 60 kg/ha with the Pusa Bold crop variety,
which has a B:C ratio greater than 2.4, can be a financially profitable strategy.
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Analysis of Variance for Plant height at 90 DAS for Mustard. Analysis of Variance for Number of branches at 90 DAS for

Research paper

Mustard.
SV, df SS MSS F S.V. df SS MSS F Cal
_ Cal Replication 2 0.06 0.03 0.27
Replication | 2 0.50 0.25 0.03 P 3
17.49 5.83 53.00
P 3 | 2309.29 | 769.76 | 98.05
\ 2 155 0.77 7.00
\Y 2 68.03 34.01 | 4.33
PxV 6 | 2740 | 456 | 058 PV 6 3.48 058 5.2
Error 22 | 172,73 | 7.85 Error 22 2.42 0.11
Total 35 | 2577.95 | 73.65 Total 35 25.01 0.71
Analysis of Variance for No. of siliquae per plant for Mustard. Analysis of Variance for Seed yield per plant (g) for Mustard.
S.V. df SS MSS F Cal S.V. df SS MSS F Cal
Replication | 2 10.18 5.09 053 Replication 2 4.13 2.06 3.07
P 3| 697366 | 232455 | 24340 P 3 102.20 34.06 50.83
N 2 272.04 136.02 14.24 v 2 29 05 11.02 16.44
PxV 6 | 18023 30.03 3.14 PxV 6 10.90 181 270
Brror 1221 21012 9.55 Error 22 14.90 0.67
Total 35
7646.23 218.46 Total 35 15417 4.40
Analysis of Variance for No. of seeds per siliqua for Mustard.  Analysis of Variance for Test weight (g) for Mustard.
S.V. df SS MSS F Cal S.\V. df SS MSS F Cal
Replication | 2 | 3¢ 158 0.61 Replication |2 0.80 0.40 8.00
P 3| 24311 | 8103 | 3177 P 3 1456 4.85 97.00
v 2| 1944 9.72 381 v 2 0.7 0.38 7.60
PxV 61 4167 6.94 2.72 PxV 6 027 0.04 0.80
Error 22 56.30 255 Error 22 1.28 0.05
Total 1351 36368 | 1039 Total B 1769 050
Analysis of Variance for Harvest index (%) for Mustard.
Analysis of Variance for Oil content (%) for Mustard.
S.\V. df SS MSS F Cal
S.V. df SS MSS F Cal ——
Repllcatlon 2 0.18 0.09 0.13
Replication
2 | 1620 8.10 279 P 3| 13875 46.25 67.02
P 3 718.84 239.61 82.62 V] 2 647 323 168
v 2 | 2548 | 1274 | 439 PxV 6 1.39 0.23 0.33
PxV 6 | 3038 5.06 174 Error | 22| 1541 0.69
Error | ,, | 6385 2.90 Total 35 [ 162.10 463
Total 35 | 85474 | 24.42
Analysis of Variance for Seed yield (g ha*) for Mustard.
V. df SS MSS F Cal
Replication | 2 0.42 0.21 0.72
P 3 251.09 83.69 288.58
\% 2 16.00 8.00 27.58
PxV 5.27 0.87 3.00
Error 22 6.40 0.29
Total 35 279.20 7.97
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