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Abstract

The experiment was conducted in the Rabi season of 2022-2023 to ascertain the effect of integrated
nutrient management on yield and uptake of mustard. The experiment was employed in Randomized
Block Design with three replications. There were a total of twelve treatments viz., control (T1), 100%
RDF (80:60:40 kg NPK/ha) (T2), 100% RDF + biofertilizers (Azotobacter + PSB) @ 7.5 kg/ha (Ts),
100% RDF + FYM @ 2 t/ha + S @ 25 mg/kg (T4), 100% RDF + FYM @ 2 t/ha + ZnSO4 @ 10 kg/ha
(Ts), 100% RDF + FYM @ 2 t/ha + S @ 25 mg/kg + ZnSOs @ 10 kg/ha + Azotobacter (Seed treatment)
(Ts), 100% RDF + FYM @ 2 t/ha + S @ 25 mg/kg + ZnSOs @ 10 kg/ha + Azotobacter (Seed treatment)
(T7), 75% RDF (Ts), 75% RDF + biofertilizers (Azotobacter + PSB) @ 7.5 kg/ha (To), 75% RDF + FYM
@ 2tha+S @ 25 mg/kg (T10), 75% RDF + VC @ 2 t/ha + S @ 25 mg/kg + ZnSO4 @ 10 kg/ha (T11)
and 75% RDF + FYM @ 2 t/ha + S @ 25 mg/kg + ZnSO4 @ 10 kg/ha (T12). The results revealed that
integrated nutrient management enhanced the yield attributes, yield and uptake of N, P, K, S, and Zn.
Application of Te (100% RDF + FYM @ 2 t/ha + S @ 25 mg/kg + ZnSOs @ 10 kg/ha + Seed treatment
with Azotobacter) resulted in a higher number of siliquae per plant, number of seeds per siliqua, 1000
seed weight and seed yield of mustard. Furthermore, treatment Te also led to higher uptake of N, P, K, S
and Zn by seed and straw of mustard.
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Introduction

Mustard is one of the most popular oilseeds, and it plays an essential role in human and animal
mineral nutrition and caloric nutrition. Rapeseed and mustard are the second most important
oilseed crops after groundnut, accounting for almost 33% of total oilseed production in the
country. In India, mustard occupied 5.04 million ha with a production of 3.0 million tons and
productivity of 1000 kg ha® (Anonymous, 2018) M. Both the seed and the oil are used as
condiments in pickling and to flavour curries and vegetables. The oil content ranges from 37 to
42%, and it is considered a key component of the Indian diet; also, its oil is utilized as the
primary cooking medium, particularly in northern India. After the United States, China, and
Brazil, India is the world's fourth-largest edible oil economy and the world's second-largest
importer after China.

Chemical fertilizers must be used in conjunction with organic manure to improve soil health
(Prasad et al., 2017) 9, In addition to restoring soil fertility, the nutrients delivered by INM to
crops help them sustain optimal yield throughout time (Pal and Pathak, 2016) [, Rapeseed-
mustard production must be boosted by making the best use of organic and inorganic nutrition
sources. Farmyard manure (FYM), vermicompost (VC), and biofertilizers such as Azotobacter
have been demonstrated to improve the physical, chemical, and biological characteristics of
the soil when used in conjunction with fertilizers. The simultaneous application of organic and
inorganic fertilizers ensures the availability of all critical plant nutrients while also improving
the soil’s chemical and biological properties and increasing crop output (Thakur et al., 2009;
Meena et al., 2015) [}0 12, The potential of mustard in quality and yield can be harnessed
efficiently by integrated nutrient management which involves balanced and efficient use of
organic and inorganic supplies of nutrients (Dubey and Shukla, 2020) (61,

Material and Methods

During the 2022-23 rabi season, a field experiment was carried out in the Research farm,
Department of Soil Science and Agricultural Chemistry, AKS University, Satna (M.P.). The
field was levelled and irrigated by a tubewell. The experimental field’s soil texture was sandy
clay loam, with 0.10 percent organic carbon, EC (0.22 dSm), 229.9 kg/ha available N, 8.94
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kg/ha available P, 179.8 kg/ha available K, 23.5 kg/ha
available S, 0.542 ppm available Zn and pH 7.8. The
experiment followed a randomized block design with three
replications. The treatments consisting of twelve treatments
viz., control (T1), 100% RDF (80:60:40 kg NPK/ha) (T>),
100% RDF + biofertilizers (Azotobacter + PSB) @ 7.5 kg/ha
(T3), 100% RDF + FYM @ 2 t/ha + S @ 25 mg/kg (Ta),
100% RDF + FYM @ 2 t/ha + ZnSO4 @ 10 kg/ha (Ts), 100%
RDF + FYM @ 2 t/ha + S @ 25 mg/kg + ZnSO, @ 10 kg/ha
+ Azotobacter (Seed treatment) (Ts), 100% RDF + FYM @ 2
t/ha + S @ 25 mg/kg + ZnSO, @ 10 kg/ha + Azotobacter
(Seed treatment) (T;), 75% RDF (Ts), 75% RDF +
biofertilizers (Azotobacter + PSB) @ 7.5 kg/ha (Tg), 75%
RDF + FYM @ 2 t/ha+ S @ 25 mg/kg (T10), 75% RDF + VC
@ 2t/ha+S @ 25 mg/kg + ZnSO4 @ 10 kg/ha (T11) and 75%
RDF + FYM @ 2 t/ha + S @ 25 mg/kg + ZnSO4 @ 10 kg/ha
(T12) were applied to the mustard variety Pusa Vijay.
FYM/vermicompost was applied in the field according to
protocols and properly mixed one week before mustard seed
sowing. Prior to sowing, a full dose of phosphorus and
potassium and a half dose of nitrogen were applied as a basal
dose via urea and SSP. At 30 and 45 DAS, the remaining half
dose of nitrogen was top-dressed with urea in two equal splits.
Potassium was administered through MOP in accordance with
the protocols. On October 22, 2022, the crop was sown in
rows 60 cm apart and plants 10 cm apart at a seed rate of 6 kg
hal. Fisher's analysis of variance method was used to
statistically analyze experimental data relating to yield
qualities and yield recorded in different observations (Fisher,
1950) 1,

Result and Discussion

It was noticed that the yield attributes and yield of mustard
were significantly influenced by the incorporation of different
treatments of INM. The data shown in (Table 1) revealed that
the maximum number of siliquae plant®* (518.00) was
observed from treatment T (100% RDF + FYM @ 2 t/ha + S
@ 25 mg/kg + ZnSO, @ 10 kg/ha + seed treatment with
Azotobacter), however, it was statistically similar to treatment
T7, Ts, and T3. Maximum number of seeds siliquae? (13.27)
was observed from treatment Ts (100% RDF + FYM @ 2 t/ha
+S @ 25 mg/kg + ZnSO, @ 10 kg/ha + seed treatment with
Azotobacter) and T1; (75% RDF + VC @ 2 ttha + S @ 25
mg/kg + ZnSO, @ 10 kg/ha). However, statistically, it was
comparable to all the treatments except treatment T, and T2. A
significantly more 1000 seed weight (8.10 g) was registered
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under the treatment Te (100% RDF + FYM @ 2 t/ha+ S @ 25
mg/kg + ZnSOs @ 10 kg/ha + seed treatment with
Azotobacter) which was at par with treatment T, Ts, T4, T3
and T,. The highest seed yield (18.30 g/ha) was obtained
under the treatment Te (100% RDF + FYM @ 2 t/ha+ S @ 25
mg/kg + ZnSOs @ 10 kg/ha + seed treatment with
Azotobacter), however, it was at par with the treatments Ty,
Ts, T1o and T11. The higher values for aforesaid parameters
under Tg might be due to the presence of more nutrients which
might have improved the growth parameters. Increased
growth parameters might have resulted in better yield
attributes and yield due to more photosynthetic area. The seed
size must have increased owing to the synthesis of additional
carbohydrates. These results are in conformity with the
findings of Brar et al. (2016) ™, Bijarnia et al. (2017) @,
Bisht et al. (2018) [, Murali et al. (2018) ¥, Reddy and
Singh (2018) (41,

The data in Table 1 implies that treatment Tes (100% RDF +
FYM @ 2 t/ha+ S @ 25 mg/kg + ZnSO. @ 10 kg/ha + seed
treatment with Azotobacter) registered the highest uptake of N
by both seed (65.63 kg/ha) and straw (60.59 kg/ha) which
were significantly superior over other treatments but
statistically similar to treatments T;, T4 and Ts. In case of
uptake of P by seed, Treatment T3 (14.50 kg/ha) was superior
while in case of uptake by straw, Treatment Tg (17.09 kg/ha)
was obtained to be effective. The uptake of K by seed (15.93
kg/ha) and by straw (111.95 kg/ha) was highest in treatment
Te (100% RDF + FYM @ 2 t/ha + S @ 25 mg/kg + ZnSO, @
10 kg/ha + seed treatment with Azotobacter) which was at par
with treatments Ts and T;. Similarly, treatment Tg (100%
RDF + FYM @ 2 t/ha + S @ 25 mg/kg + ZnSO, @ 10 kg/ha
+ seed treatment with Azotobacter) also registered higher
uptake of S by seed (21.24 kg/ha) and by straw (13.23 kg/ha).
However, it was comparable with treatments T3, T4, Ts and
T7. The highest uptake of Zn by seed (0.13 kg/ha) and by
straw (0.14 kg/ha) was obtained under treatment Te as
compared to other treatments. The lowest uptake of N, P, K, S
and Zn was registered under control plots. The increased
uptake of these nutrients was due to the presence of higher
amount of nutrients. Dubey and Shukla (2020) ! found that
there is an increase in the uptake of nutrients by an integrated
application of chemical fertilizers with FYM and bio-
fertilizers. Similar results were given by Singh and Pal (2011)
151 Chand (2007) Bl, Ujjwal et al. (2018) 161 and Tripathi et
al. (2010) (™4,

Table 1: Yield attributes, yield and uptake of N, P, K, S and Zn by seed and straw of mustard as influenced by integrated nutrient management.

Treatments _l\_lumber of Numb_e_r of 10(_)0 seed |Seed yield Uptake by seed (kg/ha) Uptake by straw (kg/ha)
siliqguae/plant|seeds/siliqualweight (g)| (g/ha) N P K S Zn N P K S Zn
T1 376.10 8.47 7.07 9.87 36.55 | 6.75 | 7.44 | 11.70 |0.08 | 30.01 | 8.11 |72.53 | 6.67 | 0.08
T2 433.00 8.80 7.73 14.08 50.18 | 13.73 | 11.11 | 17.19 {0.10| 45.55 | 12.01 | 90.46 | 10.33 | 0.11
T3 452.10 11.27 7.80 1350 |52.68 | 14.50 | 11.89 | 17.98 |0.11 | 42.84 | 12.56 | 96.04 | 10.36 | 0.11
Ta 404.60 11.60 7.87 14,70 |59.51|11.86 |12.15 | 18.09 |0.11|52.68 | 12.88 | 98.76 | 10.55 | 0.12
Ts 509.10 11.27 7.90 17.62 58.14 | 12.11 | 12.51 | 18.69 |0.12 | 52.65 | 14.76 | 99.33 | 11.76 | 0.12
Te 518.00 13.27 8.10 18.30 |65.63 | 13.62 | 15.93 | 21.24 (0.13 | 60.59 | 17.09 |111.95| 13.23 | 0.14
T7 510.10 12.13 8.03 17.94 |64.07 | 12.36 | 13.89 | 20.20 |0.12 | 50.06 | 15.56 {100.69| 12.39 | 0.13
Ts 391.30 13.00 7.17 13.69 4521 | 6.78 | 9.02 | 13.89 [0.09 | 44.65 | 9.65 | 82.02 | 10.04 | 0.09
To 415.70 12.80 7.23 1451 4490 | 9.25 [10.98 | 15.22 [{0.10 | 44.66 | 9.32 | 81.99 | 9.56 | 0.09
Tio 420.10 13.30 7.30 15.66 |47.88 | 8.65 |11.00 | 16.22 [0.09 | 40.78 | 9.58 | 82.75| 9.86 | 0.11
Tu 425.70 13.27 7.50 15.24 |50.03 |10.54 | 9.14 |18.34 |0.11|41.25| 9.95 [88.07 | 11.84 | 0.11
T2 423.60 13.80 7.43 16.51 |51.96 | 9.55 |12.21 | 16.86 (0.10|44.85 | 9.99 |82.13 | 11.54 | 0.11
S.Emzx 28.40 0.75 0.13 0.99 331|134 | 121 | 122 |0.01]| 401 | 1.36 | 6.01 | 1.07 | 0.01
(pC::OI.D(iS) 83.20 2.19 0.37 2.92 9.70 | 3.92 | 356 | 3.59 |0.02|11.75| 3.99 |17.63 | 3.14 | 0.02
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Yield attributes and yield of mustard
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Fig 1: Yield attributes and yield of mustard as influenced by integrated nutrient management.
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Fig 2: Uptake of N (kg/ha) by seed and stover of mustard as influenced by integrated nutrient management.
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Fig 3: Uptake of P (kg/ha) by seed and stover of mustard as influenced by integrated nutrient management.
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Fig 4: Uptake of K (kg/ha) by seed and stover of mustard as influenced by integrated nutrient management.
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Fig 5: Uptake of S (kg/ha) by seed and stover of mustard as influenced by integrated nutrient management.
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Fig 6: Uptake of Zn (kg/ha) by seed and stover of mustard as influenced by integrated nutrient management.
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Conclusion

Based on the experiment, it is concluded that application of
100% RDF + FYM @ 2 t/ha + S @ 25 mg/kg + ZnSO4 @ 10
kg/ha + seed treatment with Azotobacter was highly beneficial
in order to obtain better yield attributes and overall yield. The
uptake of N, P, K, S, and Zn was also higher under this
treatment. Hence, it is advisable to employ the INM
(Integrated Nutrient Management) method, which involves
the combined utilization of diverse organic and inorganic
nutrient sources of fertilizers as well as biofertilizers in order
to achieve enhanced outcomes in terms of yield and quality
across many metrics in mustard cultivation.
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