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ABSTRACT

A field experiment carried out at the S.K.N. College of Agriculture, Jobner, Agronomy farm. The six
treatments include four levels of liquid organic manures (control, panchgavya, vermiwash, and cow
urine), which are given to the main and sub plots, respectively, and are replicated three times in the
Split Plot Design. The integrated nitrogen management treatments include control, 100% RDN, 75%
RDN + 25% N through FYM, 50% RDN + 50% N through FYM, 25% RDN + 75% N through FYM,
and 100% N through FYM. As a test crop, the pearl millet variety "RHB 223" was used. The findings
showed that integrated nitrogen management improved the performance of the pearl millet crop
before having a residual effect on the mustard variety Giriraj (DRMR 1J-31). In addition to improved
soil health in terms of physical and chemical properties, coordinated nitrogen management
significantly raised soil organic carbon and improved crop routine. The application of 25% RDN +
75% N through FYM to pearl millet and 50% RDN + 50% N through FYM to mustard crop, among
other treatments, had a residual effect that improved crop performance and quality content while
also enhancing the physico-chemical properties of the soil. These methods demonstrate a viable
approach to enhancing soil nutrient availability on a sustainable basis.

Keywords: Integrated nitrogen management,;liquid organic manures; protein content; pearl millet;

residual effect; mustard.

1. INTRODUCTION

India is the world's largest producer of pearl
millet, covering 6.70 million hectares (mha) and
producing 9.62 million tonnes (mt) on average in
20212022, with a productivity of 1436 kg/ha [1].
Further down Pearl millet, more than 80% of the
land is in an arid or semi-arid section of the
country. More than 90% of the total area and
output is accounted for by Rajasthan, Uttar
Pradesh, Maharashtra, Haryana, and Gujarat.
When it came to pearl mill area and production,
Rajasthan was in first position. The Indian states
of Rajasthan, Uttar Pradesh, Haryana, Madhya
Pradesh, and Gujarat are the main locations for
mustard cultivation. By 2021-2022, it produced
11.75 mt and had a productivity of 1458 kg/ha on
an 8.06 mha area [1].

The state of Rajasthan provided the majority of
the 3.37 m ha, 5.48 mt of production, and 1627
kg/ha of productivity. The districts of Rajasthan
that grow it the most include Ganganagar,
Hanumangarh, Bharatpur,  Tonk, Jaipur,
Swaimadhopur, Sikar, Nagaur, and Jalore [2].
The largest pearl millet-mustard crop sequence,
with maximum productivity and profitability, is
found in North-Western India, specifically in
Rajasthan, Uttar Pradesh, Haryana, and Madhya
Pradesh. Compared to other pearl millet-based
systems, this crop sequence is more popular
since it requires less labour, water, and inputs
[3/4. In terms of the major and minor
components limiting agricultural productivity, our
soils are depleted. In addition to increasing yield,

optimal and appropriate fertilizer application also
improves crop quality parameters. Towards
restraint this trend of declining yield, there is
need to implement the concept of included
nitrogen management. In order to maintain soil
fertility and crop productivity—which calls for the
best possible utilization of organic, inorganic, and
bio-source plant nutrients—integrated nitrogen
management has become a crucial instrument
[5,6].

The highest yield of pearl millet and mustard
crops may be achieved by using a balanced
amount of inorganic and organic fertilizers. The
highest yield of inorganic fertilizers may be found
in the presence of adequate organic manures.
Through the use of RDF, this agricultural
system's potential output has reached a location
where soil health has decreased, especially in
terms of organic matter depletion. Additionally,
micronutrients found in straight fertilizers are
supplied by organic manures [3,5,7]. The
biofertilizers obligate also emerged hopeful
modules  of integrated nutrient  supply
arrangement which are atmosphere
approachable and minimum cost inputs. Use of
all the recommended nutrients through urea has
adversely effect on soil health, leading to lower
crop production. Consequently, there is need to
improve nutrient supply system for enhancing
production potential of this very imperative crop
sequence. Therefore, a study was assumed to
estimate the effect of integrated nitrogen
management on protein content in pearl millet
crop under mustard based cropping system.
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2. METHODS AND MATERIALS

2.1 Experimental Site and Details

In Jobner, Rajasthan, at the Agronomy Farm of
S.K.N. College of Agriculture, a field trial was
carried out in  2021-2022 and 2022-
2023. Agroclimatic zone lIlla, or the semi-arid
Eastern Plain Zone, describes the
experiment site. The area experiences 400-500
mm of rainfall on average, with the South-West
rainy season's July—August contributions
accounting for the majority of this total.
Split Plot Design (SPD) was used to plan
the experiment. During the kharif season,
various treatments were applied (Table 1), and in
the rabi season, the mustard variety Giriraj
(DRMR 13-31) increased residual fertility levels

[8].

2.2 Treatment and Soil

Properties

Application

The FYM was sprayed one month prior to the
pearl millet crop's crow sowing. At the time of
seeding, the full dosages of potassium and
phosphorus as well as half of the
prescribed amount of nitrogen were
administered. The remaining nitrogen was top-
dressed during the initial irrigation.
Separate sources of nitrogen were employed,
including urea. The first week of July was
when pearl millet seed (4 kg ha') was sown in
both years. The mustard crop was then
sowed in the current layout during the second
week of November, following the harvest of
pearl millet. As advised by the crop, two
irrigations were given to the mustard crop. To

measure the potential for mustard seed vyield,
stover and seed were gathered after the crop
was harvested. The soil had a texture similar to
loamy sand and had a pH rate of 8.4. It had low
available N (128 kg ha?), medium available K
(148 kg hal), and medium phosphorus (14 kg
ha'l).

2.3 Plant Analysis

A di acid mixture of HNO3: HCIO4 (10: 4
ratio) was used to digest the grain, seed, and
stover samples. Acid extract was used to
decompose the phosphorus and K nutritional
contents, which were then measured using a
flame photometer and the vanadomolydo
phosphoric yellow colour technique, respectively
[9,10].

2.3.1 Nitrogen content (%)

Nitrogen content in both grain and stover was
estimated by modified Kjeldahl's method using
Nessler's reagent Snell and Snell [11].

2.3.2 Protein content

The per cent crude protein content in grain was
calculated by multiplying per cent nitrogen of
grain with a factor 6.25 A.O.A.C. [12].

2.4 Statistical Analysis

The experimental data were statistically analysed
for analysis of variance and test of significance
through the procedure appropriate to the split
plot design, as described by Gomez and Gomez
[13].

Table 1. Treatment details and their symbols of pearl millet-mustard

Treatments Symbols
(A) Integrated nitrogen management (main plots)
Control No
100% RDN N1
75% RDN + 25% N through FYM N2
50% RDN + 50% N through FYM N3
25% RDN + 75% N through FYM Na
100% N through FYM Ns
(B) Liguid organic manures (sub plots)
i. Control Lo
i. Panchgavya (foliar spray at vegetative and pre flowering stages) Ly
iii. Vermiwash (foliar spray at vegetative and pre flowering stages) Lo
iv. Cow urine (foliar spray at vegetative and pre flowering stages) Ls
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3. RESULTS AND DISCUSSION

3.1 Integrated Nitrogen Management
Effect on Protein Content

The protein content in grain was also better-
quality significantly due to altered
integrated nitrogen management treatments
during together the years of investigation as well
as in pooled analysis of pearl millet crop
(Table 2). The maximum value of protein content

(12.60%) was recorded under 25% RDN + 75%
N through FYM which was closely followed by
50% RDN + 50% N through FYM (12.51%) and
75% RDN + 25% N through FYM (12.26%).
Remaining at par among themselves, these 3
treatments enhanced the protein content in
pearl millet grain by 20.6, 19.7 or 17.3 per
cent, individually over control. Use of 100% RDN
and 100% N through FYM also recorded 9.6
and 8.3 per cent higher protein content than
control.

Table 2. Impact of liquid organic manures and integrated nitrogen management on protein

content of pearl millet grain

Treatments Protein content (%)
2021 2022 Pooled
Integrated nitrogen management
No - Control 10.63 10.26 10.45
N1 -100% RDN 11.69 11.20 11.45
N2 - 75% RDN + 25% N through FYM 12.51 12.02 12.26
N3 - 50% RDN + 50% N through FYM 12.69 12.33 12.51
N4 - 25% RDN + 75% N through FYM 12.82 12.39 12.60
Ns- 100% N through FYM 11.57 11.08 11.32
SEm + 0.23 0.24 0.16
Isd (p=0.05) 0.71 0.75 0.49
Liquid organic manures
Lo - Control 11.25 10.75 11.00
Li1 - Panchagavya 12.75 12.31 12.53
L. - Vermiwash 12.06 11.75 11.91
L3 - Cow urine 11.88 11.38 11.63
SEm + 0.14 0.14 0.12
Isd (p=0.05) 0.41 0.42 0.35
14 - = Protein content (%0) 2021 Protein content (%) 2022
12 - iz %I Ip
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Fig. 1. Response of integrated nitrogen management and liquid organic manures on protein

content of pearl millet grain
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3.2 Liquid Organic Manures Effect on
Protein Content

It is also apparent from the pooled data
presented in Fig. 1 that two foliar sprays of 3%
panchgavya at vegetative and pre- flowering
stages attained the highest crude protein content
in pearl millet grain (12.53%) indicating an
growth of 5.2, 7.7 and 13.9 per cent as compared
to two foliar spray of 10% vermiwash, 10% cow
urine and control, respectively. Results further
revealed that foliar spray of vermiwash and cow
urine also enhanced the protein content through
8.3 and 5.7 per cent over control, but the
difference in protein content observed under
these two treatments was not of statistical
significance.

The quality content in pearl millet grain was
significantly improved over control by different
integrated nitrogen management treatments
(Table 2). 25% RDN + 75% N through FYM
(12.60 %), 50% RDN + 50% N through FYM
(12.51%), 75% RDN + 25% N through FYM
(12.26%) and 100% RDN (11.45 %) were among
the superior treatments wherein marked increase
in protein content in comparison to control was
noted [14,15]. However, these treatments were
statistically similar and equally effective among
themselves. Since the combined treatments of
organic and inorganic sources of nutrients
produce crop with higher quality under
experiment, there was an improvement in the
functional efficiencies of various macro and trace
elements. Thus increase in protein content may
be due to superior availability of all the quality
nutrients to pearl millet plants through together
organic and inorganic sources resulting higher
protein production in the seeds. The increased
nutrient uptake of nitrogen which in turn
enhanced assimilation of amino acids leading to
increased synthesis of quality. With a 100% NPK
dose, the grain's quality content increased from
10.1% at control to 10.6% at the grain. The
percentage of protein in pearl millet grain was
considerably increased by the use of FYM both
alone and in conjunction with fertilizers and
biofertilizers. There could be a build-up of
[16,17,12]. This investigation revealed a higher
protein content in the mustard crop, which is an
N-responsive crop [18]. In comparison to the
control, the application of 10 t FYM ha? alone
increased the pearl millet grain's quality content.
Remarkable outcomes were documented by
[19,6,20]. This increase in output can be
attributed to a general improvement in plant
growth characteristics that are linked to greater

crop yields and improved crop quality when
organic sources are still present. It complies with
the findings outlined in [16]. The findings of other
studies are corroborated by these data
[21,13,10,18].

4. CONCLUSION

In conclusion, integrated nitrogen management
application improved protein content in pearl
millet crop under pearl millet-mustard cropping
system over control. Application of 25% RDN +
75% N through FYM, 50% RDN + 50% N
through FYM and 75% RDN + 25% N through
FYM were the most superior and equally
effective treatments in this regard. Being at par
among themselves, these treatments also
measured significantly higher quality content in
pearl millet grain over control. Such findings are
very much useful for improving the pearl millet
protein content in pearl millet-mustard cropping
system by integrated plant nutrient management
approach.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1. Agricultural Statistics at a Glance; 2022.
Available:http://eands.dacnet.nic.in/latest
2022.httm accessed on May; 2022 pdf.

2. Ayub M, Nadeem MA, Tahi, M, Ibrahim M,
Aslam MN. Effect of nitrogen application
and harvesting intervals on forage yield
and quality of pearl millet. Pakistan Journal
of Life Social Sciences. 2009;7(2):185-189.

3. Doutaniya RK, Ghilotia YK, Dotaniya CK,
Lata M, Singh N, Reager ML, Balwan,
Mohbe S. Influence of growth attributes
and sulphur on mungbean (Vigna radiate
L.) and sesame (Sesamum indicum L.)
intercropping of Rajasthan. International
Journal of Agricultural Sciences. 2021,
13(4):10744-10746.

4. Parihar CM, Rana KS, Kantwa SR.
Nutrient management in  pearlmillet
(Pennisetum glaucum L.) - mustard

(Brassica juncea L.) cropping system as
affected by land configuration under limited
irrigation. Indian Journal of Agronomy.
2010;55(3):191-196.

5. Dotaniya CK, Lakaria BL, Sharma Y,
Meena BP, Aher SB, Shirale AO, Gurav
PP, Dotaniya ML, Biswas AK, Patra AK,
Yadav SR, Reager ML, Sanwal RC,

213



10.

11.

12.

13.

14.

Doutaniya et al.; Int. J. Plant Soil Sci., vol. 35, no. 23, pp. 209-214, 2023; Article no.lJPSS.110879

Doutaniya RK, Lata M. Performance of
chickpea (Cicer arietinum L.) in maize-
chickpea  sequence under various
integratednutrient modules in a Vertisol of
Central India. PLoS ONE. 2022;17(2):
e0262652.

Pandey M, Kumar S, Singh UN. Effect of
integrated  nutrient management on
productivity of oat (Avena sativa) and soil
fertility. Annals of Plant and Soil Research.
2020;22(2):151-155.

Kumar V, Singh S. Effect of fertilizers, bio
fertilizers and farmyard manure on
sustainable production of Indian mustard
(Brassica juncea). Annals of Plant and Soill
Research. 2019;21(1):25-29.

Hirapara BV, Upadhyay PN, Usadadia VP,
Patel JB. Effect of integrated nutrient
management on growth, yield and
economics of Kharif pearlmillet
(Pennisetum  glaucum L.). Guijarat
Agricultural Universities Research Journal.
2003;28(1-2):80-81.

Meena MD, Ray PK, Dotaniya ML, Meena
LK, Dotaniya CK. Soil and Water Analysis
Techniques. Published by ICAR-
Directorate of Rapeseed-Mustard
Research Sewar, Bharatpur. 2020;120.
Jackson ML. Soil Chemical Analysis.
Publication prentice hall Inc., Engle Cliffs,
New Jersey; 1973.

Snell, F.D. and Snell, C.l. Colorimetric
methods of Analysis, 3rd Edn. Il D Van.
Nostrand Co., Inc. New York; 1949.

AOAC. Official methods of analysis, 18th
Edition Association of Official Agricultural
Chemists, Washington; 1960.

Gomez KA, Gomez AA. Statistical
procedures for agricultural research. lind
edition John Wiley and Sons, New York.
1984,;316-423.

Pratap R. Integrated use of fertilizers and
manures under varying levels of zinc in
pearlmillet [Pennisetum glaucum (L.) R. Br.
emend Stuntz] and their residual effect on

15.

16.

17.

18.

19.

20.

21.

mustard. Ph.D Thesis S.K.N. College of
Agriculture, Jobner Rajasthan Agricultural
University, Bikaner; 2005.

Singh RB. Integrated nitrogen
management in wheat (Triticum aestivum).
Indian Journal of Agronomy. 2007;52(2):
124-126.

Chauhan SK, Singh SK, Pandey A, Singh
P, Snehprabha. Effect of integrated
nutrient management on growth, yield and
nutrient uptake by Indian mustard
(Brassica juncea L.). Annals of Plant and
Soil Research. 2018;20(1):31-36.
Directorate of Economics and Statistics,
Ministry of Agriculture, Govt of India
eands.dacnet.nic.in accessed on July;
2021-2022 pdf.

Singh V. Effect of integrated nutrient
management on vyield and uptake of
nutrients  in  pearlmillet  (Pennisetun
glaucum)- mustard (Brassica juncea) crop
sequence. Annals of Plant and Soil
Research. 2020;22(4):349-353.

Doutaniya RK, Dotaniya CK, Singh N,
Dautaniya H, Lata M, Mohbe S, Kumawat
L. Effect of intercropping systems with

different levels of sulphur on protein
content, nitrogen uptake and yield
attributes of mungbean. International

Journal of Plant & Soil Science, 2023;
35(4):42-50.

Singh V. Effect of nutrient management on
yield, uptake of nutrients and soil fertility
under pearlmillet (Pennisetum glaucum) -
wheat (Triticum aestivum) crop sequence.
Annals of Plant and Soil Research. 2019;
21(2):149-153.

Dotaniya CK, Lakaria BL, Sharma Y,
Biswas AK, Meena BP, Reager ML, Yadav
SR, Aher SB. Physiological parameter of
Maize as Influenced by INM Modules
under Maize-Chickpea Sequence in a
Vertisol of Central India. International
Journal of Current Microbiology and
Applied Sciences. 2020;9(9):2745-2753.

© 2023 Doutaniya et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://www.sdiarticle5.com/review-history/110879

214


http://creativecommons.org/licenses/by/4.0

