Effect of integrated nutrient management on Growth Parameters, Yield
Attributes and Yield of Mustard Crop in Chitrakoot Area

Abstract

This field experiment was carried out during Rabi season of 2022-23 at Rajoula Agriculture
farm, of Mahatma Gandhi Chitrakoot Gramodaya Vishwavidyalaya Chitrakoot, Satna (M.P.).
The experiment having 9 treatment combinations replicated thrice in randomized block design.
Mustard variety Pusa Mahak was grown with recommended agronomic practices. On the basis of
the results emanated from current investigation, it could be concluded that application of Tg
[IPNS (NPK + OM) (40:50:0 + 5 t FYM)] significantly recorded maximum growth parameters
such as plant height (188.34 cm), number of branches plant® (6.37) and maximum yield
attributing characters such as number of siliqua plant™ (295.85), number of seed siliqua™ (13.48)
and 1000 seed weight (6.52 g). The findings showed highest grain yield (2179.83 kg ha™) and
straw yield (8304.75 kg ha™), with treatment Tg [IPNS (NPK + OM) (40:50:0 + 5 t FYM)] in
comparison to all the treatments. While the minimum value of growth parameters viz. plant
height (169.24 cm), number of branches plant™ (4.93) and yield attributes such as number of
siliqua plant™ (241.52), number of seed siliqua™ (12.45) and 1000 seed weight (4.8 g) recorded

under the treatment Tg [Absolute control].
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1. Introduction

“Indian mustard is one of the most important edible oilseed rabi crop of North India commonly
known as Sarson, Rai or Laha. It belongs to the family Brassicaceae and genus Brassica. It
comprises various traditionally grown indigenous species, namely, Toria (Brassica campestris L.
var. toria), Brown sarson (Brassica campestris L. var. brown sarson), Yellow sarson (Brassica
campestris L. var. yellow sarson), Black mustard (Brassica nigra) and Taramira (Eruca
sativa/vesicaria Mill.) which are grown over different parts of the country” (Pandey et al.,
2022).



“Mustard is the main oilseed crop for the Rabi season which is planted on more than 74
% area covered under oilseeds. Rajasthan, Uttar Pradesh, Madhya Pradesh, Haryana and Gujarat
are the highest sown states of mustard seed accounting for more than 70 % of total mustard
acreage in the country. In India, mustard is cultivated on about 6.69 mha area with a production
and productivity of about 10.11 MTs and 1511 kg ha™ during 2020-21, respectively”. (Economic
Survey, 2021-2022) “However, in Madhya Pradesh, it is grown on about 7.7 lakh ha area with
production and productivity of about 13.1 lakh tones and 1713 kg ha™, respectively” (Economic
Survey, 2021-2022).

Mustard seeds can be used whole, crushed, or ground into a paste to flavour curries and
fish dishes. It's also used as a condiment for medicinal purposes, as well as in the preparation of
soaps, hair oils, lubricants, paints, plasticizers and as a condiment in pickles (Koul et al. 2000).
“Qil cake is a by-product of oil extraction that can be used as manure or as a high-quality
animal/poultry feed. Mustard meal or cake contains approximately 12 % oil and 38-42 %
protein. Mustard seed in general contains 30-33 % oil, 17-25 % proteins, 8-10 % fibres, 6-10 %
moisture and 10-12 % extractable substances” (Pandey et al., 2013).

“Chemical fertilizers alone may not be able to keep up the maintaining soil health for
sustaining productivity. Concerns about the sustainability of oilseed-based on cropping systems,
combined with increasing chemical fertilizer prices, and has reawakened interest in organic
manure usage. Though organic manures are not new in terms of nutrient recycling, their
economic importance has increased in recent years. Because of their use as a renewable energy
source, their effects on soil fertility and increased nutrient use efficiency, improving soil physical
conditions and their role in achieving crop yields that are sustainable. Organic manures include
vermicompost and vermiwash farm yard manure, compost, concentrated organic manures and
green manures” (Sachan et al., 2019).

The performance of fertilizer especially nitrogen efficiency, is poor, but this can be
improved by using organic manures. These are absolutely vital for retaining water and nutrients,
as well as improving the soil's physical conditions. The use of high-analysis fertilizers without
the addition of organic manures hastens the degradation of secondary and micronutrients.
Similarly, mixing fertilizer nitrogen with organic manure is known to promote organic-N
mineralization while also immobilizing a portion of the added nitrogen, preventing N loss via

leaching. As a result, the best combination of organic and fertilizer N sources will increase the



quality and economy of applied N while also increasing soil fertility and productivity. The
integrated approach to nutrient supply using inorganic and organic fertilizers is gaining
popularity because it not only eliminates the use of expensive inorganic fertilizers, but it is also
more environmentally friendly. Organic manure may be a viable alternative for maintaining
productivity (Tejada et al., 2009). The use of vermicompost has been shown to increase the
soil's physical, chemical and biological properties (Nagavallemma et al., 2004). The bulk
density and total porosity of the soil can be improved by using FYM (Azarmi et al., 2008).
Bioremediation of contaminated soils is also aided by FYM (Sulaiman, et al., 2020).

Keeping in view the significance of integrated nutrient management on growth
parameter, yield components and yield of mustard present investigation was undertaken at
Rajoula Agriculture Farm, of Mahatma Gandhi Chitrakoot Gramodaya Vishwavidyalaya
Chitrakoot, Satna (M.P.)

2. Materials and Methods

2.1 Experimental Site

The experiment was carried out at Rajaula Agriculture farm, Mahatma Gandhi Chitrakoot
Gramodaya Vishwavidyalaya Chitrakoot, Satna (M.P.) which lies in the semi- arid and sub-
tropical region of Madhya Pradesh between 25.148° North latitude and 80.855°East longitude.
The altitude of town is about 190-210 meter above mean sea level.

2.2 Edaphic Condition

The soil was moist, well drained with uniform plane topography. The soil of the experimental
field was alluvial in origin, sandy loam in texture and slightly alkaline in reaction having pH 7.4
(1:2.5 soil: water suspension method given by Jackson, 1973), low in organic carbon percentage
in soil is 0.24 per cent (Walkley and Black’s rapid titration method given by Walkley and
Black, 1934), low in available nitrogen 94.78 kg ha™ (Alkaline permanganate method given by
Subbiah and Asija, 1956), medium in available phosphorus as sodium bicarbonate-extractable P
was 16.08 kg ha® (Olsen’s calorimetrically method, Olsen et al., 1954), high in available
potassium was 308.15 kg ha™ (Flame photometer method given by Hanwey and Heidel, 1952).
2.4 Experimental Details

The experiment was laid out in randomized block design and replicated thrice comprising with 9

treatment combinations.



Table no.-1: Treatment details

Treatment Combinations
T, NPK (30:40:0) kg ha™
T, NPK (60:50:0) kg ha™
Ts NPK (80:60:0) kg ha™
T4 IPNS (NPK + OM) (15:30:0 + 5t FYM)
Ts IPNS (NPK + OM) (30:40:0 + 5t FYM)
Te IPNS (NPK + OM) (40:50:0 + 5t FYM)
T, FYM alone @ 5 tha™
Ts FYM alone @ 10 t ha™
T Absolute control

Note: Recommended dose of fertilizer (60:40:40 kg ha™*) was applied.

2.5 Fertilizer application

FYM was applied @ 10 q ha™ as basal dose. After the layout of experimental plot, the fertilizers
were weighed and applied in the plots and thoroughly mixed with soil. As per the experimental
recommended doses of Nitrogen, Phosphorus, Potassium were applied to assigned plots.
Recommended dose of Nitrogen, Phosphorus and Potassium were applied through Urea, DAP
and MOP (60:40:40 kg ha™).

2.5.3 Seed and sowing: The seed sowing was done on 19th Oct. 2022. The seed was sown in
line after making a narrow furrow with the help of pointed wooden stick at different row spacing.
The seeds were dropped in the furrow after mixture with fine dust of soil and then after seeds
were covered with thin soil layer. The total quantity of seed was required @ 6 kg/ha. The

Mustard variety was “Pusa Mahak”.



2.5.6 Harvesting: The crop was harvested on 15th Feb., 2023 when it reached to its
physiological maturity i.e. when the leaves were turned yellow and more than 70 % capsules
were full matured to avoid shattering of the crop.

2.6 Observations recorded

2.6.2 Grain vyield (q ha™): The total weight of clean and dried grains from each plot was
weighed with the help of electronic balance in kg/ha.

2.6.3 Straw yield (q ha™): Straw yield of each plot can be obtained by deducting the grain yield
from the respective biological yield and expressed in kg/ha.

2.7 Statistical Analysis: The data on various characters studied during the course of
investigation were statistically analyzed for randomized block design. Wherever treatment
differences were significant (“F” test), critical differences were worked out at five per cent
probability level. The data obtained during the study were analyzed statistically using the
methods advocated by Gomez and Gomez (1984).

3. Result and Discussion

3.1. Growth Parameters

Data pertaining to growth parameters mainly plant height (cm), and number of branches plant™
are presented in table no. 2 clearly revealed that application of integrated nutrient management
significantly increased growth parameters. The results revealed that the plant height varied in
between 169.24 to 188.34 cm and all the treatments were significantly superior to treatment To
[Absolute control]. The treatment combination Tg [IPNS (NPK + OM) (40:50:0 + 5t FYM)]
gave the maximum plant height (188.34 cm). Number of branches plant™ of mustard varied in
between 4.93 to 6.37 and all the treatments were significantly superior to T¢ [Absolute control].
The treatment combination Tg [IPNS (NPK + OM) (40:50:0 + 5 t FYM)] gave the maximum no.
of branches plant™ (6.37). Minimum plant height (169.24 cm) and number of branches plant™
(4.93) were associated with the treatment T [Absolute control]. These findings are further
supported by Singh et al., (2017), Kumar et al. (2019), Kaur & Kumar et al., (2022) and
Kaur & Verma et al. (2023)



Table no.-2: Effect of integrated nutrient management on growth parameters of mustard

Treatment Plant height (cm) No. of branches plant™

T 177.29 5.56

T, 179.65 5.74

T; 180.43 5.97

Ty 182.47 6.12

Ts 185.96 6.28

Ts 188.34 6.37

T 172.46 5.17

Tg 174.97 5.41

To 169.24 4.93
S.E.mz* 1.25 0.13
C.D. (P=0.05) 3.75 0.40

3.2. Yield Components

Data pertaining to yield attributing parameters mainly no. of siliqua plant™, no. of seed
siliqua™ and 1000 seed weight (g) are presented in table no. 3 clearly revealed that application
integrated nutrient management increased yield attributes significantly over control except 1000
seed weight (g). Maximum no. of siliqua plant™ (295.85), no. of seed siliqua™ (13.48) and 1000
seed weight (6.52 g) were recorded under the treatment Tg [IPNS (NPK + OM) (40:50:0 + 5 t
FYM)] followed by treatment Ts [IPNS (NPK + OM) (30:40:0 + 5 t FYM)] with the value
291.80, 13.25 and 6.28 g respectively and the minimum no. of siliqua plant™ (241.52) no. of seed
siliqua™ (12.45) and 1000 seed weight (4.08 g) was recorded under the treatment T [Absolute
control]. These findings are further supported by Jat and Ahlawat (2006), Kumar et al. (2018)
and Ajnar et al. (2021).




Table no.-3: Effect of integrated nutrient management on yield attributes of mustard

Treatment No. of siliqua plant™ No. of Seed siliqua™ 1000 seed weight
@
T 281.76 12.94 5.01
T, 284.98 12.99 5.29
Ts 289.07 13.05 5.76
Ty 289.46 13.12 6.04
Ts 291.80 13.25 6.28
Ts 295.85 13.48 6.52
T, 269.14 12.78 4.27
Ts 272.01 12.90 4.49
Ty 241.52 12.45 4.08
S.Emz 6.19 0.16 0.07
C.D. (P=0.05) 1858 0.49 NS

3.3 Productivity Parameters

It was observed that application of integrated nutrient management enhanced the grain yield and
straw yield of mustard significantly and present in table no. 4. Maximum grain yield (2179.63 kg
ha™) was recorded under the treatment Tg [IPNS (NPK + OM) (40:50:0 + 5 t FYM)] followed by
treatment Ts [IPNS (NPK + OM) (30:40:0 + 5 t FYM)] with the value 2014.15 kg ha™ and the
minimum grain yield (1466.87 kg ha™) was recorded under the treatment To [Absolute control].
Maximum stover yield (8304.75 kg ha™) was recorded under the treatment T [IPNS (NPK +
OM) (40:50:0 + 5 t FYM)] followed by treatment Ts [IPNS (NPK + OM) (30:40:0 + 5t FYM)]
with the value 7847.61 kg ha™ and the minimum stover yield (5428.57 kg ha™) was recorded
under the treatment To [Absolute control]. These findings are further supported by the findings of
Nagar et al. (2015), Singh et al., (2016), Bisht et al., (2018), Meitei & Bajpay (2019) and
Kumari, (2021).



Table no.-4: Effect of integrated nutrient management on yields of mustard

Treatment Grain yield Stover yield

(kg ha™) (kg ha™)

T, 1639.25 6311.10

T, 1789.29 6507.93

T3 1852.27 6895.23

Ty 1936.74 7314.28

Ts 2014.15 7847.61

Ts 2179.63 8304.75

Ty 1499.08 5580.95

Ts 1572.69 5746.03

To 1466.87 5428.57
S.E.mz* 31.20 8.25
C.D. (P=0.05) 93.61 25.01

5. Conclusion

The study concluded that superiority in regard to growth parameters, yield components and
productivity parameters viz, grain yield (kg ha™®), stover yield (kg ha*), with the use of treatment
combination Tg [IPNS (NPK + OM) (40:50:0 + 5 t FYM)] gave in soil ensure highest growth

parameters, yield components and productivity, of mustard crop as comparison to all the

treatments.

6. References

Ajnar, P. and Namdeo, S. (2021). Effect of integrated nutrient management on Indian mustard

yield attributes and yield. Journal of Pharmacognosy and Phytochemistry, 10(2): 545-

548.




Azarmi, R. Giglou, M.T. and Taleshmikail, R.D. (2008). Influence of vermicompost on soil
chemical and physical properties in tomato (Lycopersicum esculentum) field. African
Journal of Biotechnology, 7(14): 2397-2401.

Bisht, S., Saxena, A.K. and Singh, S. (2018). Effect of integrated nutrient management on
growth and yield of mustard (Brassica juncea L.) cultivar T-9 under Dehradun region
(Uttarakhand). International Journal of Chemical Studies, 6(4): 1856-1859.

Economic Survey (2021-22). Statistical Tables, Ministry of Finance, Government of India;
c2021.

Gomez, K. A., & Gomez, A. A. (1984). Statistical procedures for agricultural research. John

wiley & sons.

Hanway, J.J; and Heidel, H. (1952). Soil analysis methods as used in lowa State College, Soil
Testing Laboratory. lowa Agriculture 54: 1-31.

Jackson, M.L. (1973). Soil chemical analysis. Prentice Hall of India Pvt. Ltd, New Delhi.

Jat, R.S. and Ahlawat, 1.P.S. (2006). Direct and residual effect of vermicompost, biofertilizers
and phosphorus on soil nutrient dynamics and productivity of chickpea-fodder maize
sequence. Journal of Sustainable Agriculture, 28(1): 41-54.

Kaur, G., & Verma, K. (2023). Effect of integrated nutrient management on mustard crop
(Brassica juncea L.). Plant Archives, 23(1), 234-238.

Kaur, R., & Kumar, K. (2022). Growth, yield and quality of Indian mustard [Brassica juncea
(L.) Czern. & Coss.] influence by integrated nutrient management. Journal of Medicinal
Plants Studies, 10(4), 205-210.

Koul, K.K., Nagpal, R. and Raina, S.N. (2000). Seed coat micro sculpturing in Brassica and
allied genera (subtribes Brassicinae, Raphaninae, Moricandiinae). Annals of Botany, 86:
2, 385-397.

Kumar, D.; Singh, R.P.; Awasthi, U.D.; Uttam, S.K.; Kumar R. and Kumar M. (2018).
Effect of bio-fertilizer and moisture conservation practices on growth and yield behaviour
of mustard under rainfed condition. Journal of Pharmacognosy and Phytochemistry. 7
(1): 2038-2041.



Kumar, V., Singh, R.K. and Kumar, D.M. (2019). Effect of farm yard manure and sulphur on
production of Indian mustard: A review. Journal of Pharmacognosy and Phytochemistry,
8(3): 2290-2294.

Kumari, R. (2021). Effect of organic manures and inorganic nutrients on growth and yield of
Gobhi sarson (Brassica napus L.). Journal of Pharmacognosy and Phytochemistry, 10(2),
1446-1449.

Meitei, A. M., & Bajpay, A. (2019). Effect of Different Organic Manures with Combination of
Inorganic Fertilizers on Transplanted Gobhi Sarson (Brassica napus L.). Int. J. Curr.
Microbiol. App. Sci, 8(7), 2627-2632.

Nagar, K. C., Meena, H. and Swaroop, N. (2015). Effect of different levels of inorganic
fertilizer and sulphur on physico-chemical properties of soil, and yield of mustard
(Brassica juncea L.). An Asian Journal of Soil Science. Vol. (10), ISSN-0976-7231.

Nurhidayati, N., Machfudz, M. and Murwani, 1. (2018). Direct and residual effect of various
vermicompost on soil nutrient and nutrient uptake dynamics and productivity of four
mustard Pak-Coi (Brassica rapa L.) sequences in organic farming system. International
Journal of Recycling of Organic Waste in Agriculture, 7(2): 173-181.

Olsen, S.R, Cole, C.V., Watanable, F. S. and Dean, L. A. (1954). Estimation of available
phosphorous in soil by extraction with sodium bicarbonate. USDA, Cric. 930:19- 23

Pandey, S., Kabdal, M. and Tripathi, M.K. (2013). Study of inheritance of erucic acid in

Indian mustard (Brassica juncea L. Czern & Coss). Octa Journal of Biosciences, 1(1)

Pandey, S. B., Sachan, R., Patel, V., & Bhawan, R. (2022). Effect of Sulphur, Potassium and
PSB on Growth Parameters, Root Architecture and Quality of Mustard (Brassica juncea
L.). International Journal of Plant & Soil Science, 34(24), 122-127.

Sachan, R., Thomas, T., & Rao, P. S. (2019). Soil test based fertilizer recommendation for
mustard (Brassica juncea L.) in eastern plain zone of Uttar Pradesh, India. 1JCS, 7(3),
2716-2719.



Singh R, and Sinsinwar B.S. (2016). Effect of integrated nutrient management on growth,
yield, oil content and nutrient uptake of Indian mustard (Brassica juncea) in eastern part
of Rajasthan. Indian Journal of Agricultural Sciences, 76(5): 322-324

Singh, S. P., Singh, R.A,, Yaday, V. R., Chaudhary, S. and Kumar, A. (2017). Effect of
Different Nutrient Combinations on Yield and Quality of Mustard Varieties (Brassica
juncea L.). Int. J. Curr. Microbiol. App. Sci 6(2): 1343-1347.

Subbiah, B.V. and Asija, C.L. (1956). A rapid procedure for the estimation of available N in
Soil. Curr. Sci. 25:259-260.

Sulaiman, 1.S.C. and Mohamad, A. (2020). The use of vermiwash and vermicompost extract in

plant disease and pest control. Academic Press, (pp. 187-201).

Tejada, M., Garcia-Martinez, A.M. and Parrado, J. (2009). Effects of a vermicompost
composted with beet vinase on soil properties, soil losses and soil restoration. Catena,
77(3): 238-247.

Walkley, A. and Black, C. S.A. (1934). Old piper, S.S. soil and plant analysis. Soil Sci. 37:29-
38.



