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Abstract

A field experiment was conducted during Rabi season of 2021 at Crop Research Farm (CRF).
Department of Agronomy, SHUATS, Prayagraj (UP) on soil with sandy loam in texture to investigate the
effect of organic manures and micronutrients (Zn & B) on growth and yield of Indian mustard. The
treatments consists of three organic manures viz., Poultry manure, Farm Yard manure and Vermicompost
and micronutrients Zinc (0.5%), Boron (1ppm), and Zinc+ Boron (0.5%+1ppm respectively) whose
effect is observed on Indian mustard (var. VARUNA T-59). The experiment was laid out in Randomized
Block Design with Nine treatments replicated thrice. The treatment with application of Vermicompost
(4t/ha) + 50% RDF+ Zinc+ Boron (0.5%ZnS04& 1.0ppm B) recorded significantly higher plant height
(179.6cm), number of Branches per plant (11.0) and plant dry weight (35.3 g), number of siliquae per
plant (296.9), number of seeds per siliqua (14.2), test weight (5.32g), seed yield (2.12 t/ha) and Stover
yield (3.84 t/ha) compared to other treatment combinations.
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Introduction

The rapeseed-mustard group of crops (Brassica spp. Family Brassicaceae) includes Indian rape
(toria), Indian mustard, and other oilseed crops cultivated in India (raya). rapeseed oil (gobhi
sarson) In terms of acreage and output, Ethiopian mustard (African sarson), yellow sarson,
brown sarson, and taramira are next to soybean. India comes in second in terms of area after
China and third in terms of production after Canada and China, accounting for 17.9% of total
land and 11.2 percent of total rapeseed-mustard production worldwide (DRMR 2013). Under
various agro-ecological conditions, these crops account for around 22.4 percent of total
cultivated area under oilseeds (26.4 m ha) and contribute 22.6 percent of total oilseed
production (30.0 m t) in the country (Anonymous 2012). Indian mustard (Brassica juncea) is a
type of mustard that grows in India. Considering the acute shortage of vegetable oil in the
country, as well as stiff competition from other more lucrative crops (cereals), there is a need
to boost oilseed crop productivity by producing higher yielding cultivars and lowering prices
through improved resource use efficiency.

Excess fertiliser can cause nutrient loss, surface and groundwater contamination, soil acidity or
basification, losses in beneficial microbial communities, and increased sensitivity to
destructive insects. Organic manures have a variety of advantages, including a balanced supply
of nutrients, higher soil nutrient availability due to increased soil microbial activity, the
decomposition of hazardous substances, improved soil structure and root development, and
greater soil water availability.

Zinc is an essential micronutrient and plays a key role as a structural constituent or regulatory
cofactor of a wide range of different enzymes and proteins in many important biochemical
pathways like carbohydrate metabolism, photosynthesis, conversion of sugars to starch,
protein metabolism, auxin (growth regulator) metabolism, pollen formation, integrity of
biological membranes and resistance to infection by certain pathogens (Alloway 2008) [,
Boron is an essential micronutrient indispensable for the normal growth and development of
plants. It plays an important role in flowering and fertilization process, boosting yield and
quality of crop produce (Kanwar and Randhawa, 1974) '), As a result, this study focused on
the use of both organic and inorganic nutrient sources to ensure the long-term viability of
Indian mustard production.
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Materials and Methods

A field experiment was conducted during Rabi season of 2021
at Crop Research Farm (CRF), Department of Agronomy,
SHUATS, Prayagraj (UP). The soil of the experimental plot
was sandy loam in texture, nearly neutral in soil reaction (pH
7.4), medium in organic carbon (0.48%), medium in available
Nitrogen (278.93 kg/ha), low in available Phosphorous (19.03
kg/ha) and medium in available Potash (238.1 kg/ha). The
treatments consist of three organic manures viz., Poultry
manure, Farmyard manure and Vermicompost and
micronutrients Zinc (0.5%), Boron (1ppm), and Zinc+ Boron
(0.5%+1ppm respectively) whose effect is observed on Indian
mustard (var. VARUNA T-59). The experiment was laid out
in Randomized Block Design with nine treatments replicated
thrice. The experiment comprising nine treatment possible
combination of above factor, viz., T;: FYM (8t/ha) + 50%
RDF+ Zinc (0.5%ZnS04) T,: FYM (8t/ha) + 50% RDF+
Boron (1.0 ppm), Ts: FYM (8t/ha) + 50% RDF+ Zinc+ Boron
(0.5%2ZnS04& 1.0ppm B), T4: Vermicompost (4t/ha) + 50%
RDF+ Zinc (0.5%2nS04), Ts: Vermicompost (4t/ha) + 50%
RDF+ Boron (1.0 ppm), Te: Vermicompost (4t/ha) + 50%
RDF+ Zinc+ Boron (0.5%ZnS04& 1.0ppm B), T7: Poultry
manure(3t/ha) + 50% RDF+ Zinc (0.5%2ZnS04), Ts: Poultry
manure(3t/ha) + 50% RDF+ Boron (1.0 ppm), To: Poultry
manure(3t/ha) + 50% RDF+ Zinc+ Boron (0.5%ZnSO4&
1.0ppm B), observations regarding growth and yield attributes
was recorded during the field experiment.

Result and Discussion

Growth

According to the recorded and tabulated data pertaining to
growth parameters, the significantly higher plant height
(176.6 cm), maximum number of Branches per plant (11.0)
and higher plant dry weight (35.3 g) was recorded in
treatment with application of Vermicompost (4t/ha) + 50%
RDF+ Zinc+ Boron (0.5%ZnS04& 1.0ppm B).

Application of vermicompost in combination with inorganic
fertilizers and micronutrients resulted significant increase in
nutrient contents might be due to greater availability of N and
P in soil supplied due to integrated application of
vermicompost and inorganic  fertilizer along with
micronutrients. With balanced nutrient application, nutrient
uptake increased as a function of biomass production and the
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nutrient content of that biomass. These results are in close

conformity with findings of Bhagchand Kansotia et al. (2013)
o1,

Yield attributes

According to the yield characteristics data that was collected
and analysed at harvest, maximum number of siliquae per
plant (296.9), maximum number of seeds per siliqua (14.2)
and higher test weight (5.32g) was recorded in treatment with
the application of Vermicompost (4t/ha) + 50% RDF+ Zinc+
Boron (0.5%ZnS0O4& 1.0ppm B).

The higher performance of yield attributes might be due to the
fact that, zinc is proved to increase pollen viability and
significant effect on pollen formation and fertilization, hence
higher grains number are direct index of pollen viability,
whereas the prolong nutrient supplied by the inorganic and
inorganic sources led to better translocation of photosynthates
into form of grain resulting in better yield attributes. Similar
findings were reported by Kannan et al. (2013) (61,

Yield

After evaluated the data recorded post harvesting of crop
show that significantly higher seed yield (2.12 t/ha), higher
Stover vyield (3.84 t/ha) and harvest index (35.63%) was
recorded in treatment with the application of Vermicompost
(4t/ha) + 50% RDF+ Zinc+ Boron (0.5%2ZnS04& 1.0ppm B).
The judicious use of organic and inorganic source has
beneficial effect on physiological process of plant metabolism
viz. growth and yield there by leading to higher grain yield.
Similar findings were reported by B.S. Manoj Gowda (2021)
19 who observed that Vermicompost in integration with
inorganic fertilizers significantly increased grain yield of
Finger millet.

Economics

The economic return of Indian mustard was analyzed after
harvesting the crop based on market pricing, the result
indicated a growing trend in with the increasing yield trend
across treatment.

The maximum Gross returns (INR 1,60,311.7/ha), Net returns
(INR 1,10,513.32/ha) and Benefit cost ratio (2.22) was
evaluated in treatment with the application of Vermicompost
(4t/ha) + 50% RDF + Zinc + Boron (0.5% ZnSO4& 1.0ppm B).

Table 1: Growth attributes of Indian mustard at harvest as influenced by Organic manures and Micronutrients (Zn & B).

Treatment _ Growth attributes _
Plant height (cm) | No. of Branches/plant | Plant dry Weight (g)

FYM (8t/ha) + 50% RDF+ Zinc (0.5%ZnS04) 164.0 8.8 33.4
FYM (8t/ha) + 50% RDF+ Boron (1.0 ppm) 164.6 9.1 33.6
FYM (8t/ha) + 50% RDF+ Zinc+ Boron (0.5%ZnS04& 1.0ppm B) 173.2 10.2 35.0
Vermicompost (4t/ha) + 50% RDF+ Zinc (0.5%ZnS04) 168.8 9.1 33.5
Vermicompost (4t/ha) + 50% RDF+ Boron (1.0 ppm) 167.4 9.5 33.6
Vermicompost (4t/ha) + 50% RDF+ Zinc+ Boron (0.5%ZnS04& 1.0ppm B) 179.6 11.0 35.3
Poultry manure(3t/ha) + 50% RDF+ Zinc (0.5%2nS04) 170.5 9.3 32.9
Poultry manure(3t/ha) + 50% RDF+ Boron (1.0 ppm) 171.2 9.4 33.4
Poultry manure(3t/ha) + 50% RDF+ Zinc+ Boron (0.5%ZnS04& 1.0ppm B) 170.6 9.7 34.7
S.Em(+) 1.15 0.14 0.02
CD (p=0.05) 3.46 0.43 0.07
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Table 2: Yield attributes of Indian mustard at harvest as influenced by Organic manures and Micronutrients (Zn & B).

Treatment Yield attributes
No. of siliquae/plant | No. of seeds/siliqua | Test Weight (g)

FYM (8t/ha) + 50% RDF+ Zinc (0.5%2ZnS04) 260.7 13.3 4.46
FYM (8t/ha) + 50% RDF+ Boron (1.0 ppm) 256.6 13.1 4.49
FYM (8t/ha) + 50% RDF+ Zinc+ Boron (0.5%ZnS04& 1.0ppm B) 275.4 13.8 5.06
Vermicompost (4t/ha) + 50% RDF+ Zinc (0.5%ZnS04) 263.3 13.2 4.57
Vermicompost (4t/ha) + 50% RDF+ Boron (1.0 ppm) 265.5 13.3 4.49
Vermicompost (4t/ha) + 50% RDF+ Zinc+ Boron (0.5%ZnS04& 1.0ppm B) 296.9 14.2 5.32
Poultry manure(3t/ha) + 50% RDF+ Zinc (0.5%ZnS04) 256.1 134 4.46
Poultry manure(3t/ha) + 50% RDF+ Boron (1.0 ppm) 256.5 13.3 451
Poultry manure(3t/ha) + 50% RDF+ Zinc+ Boron (0.5%ZnS04& 1.0ppm B) 267.3 13.6 4.73
S.Em() 0.46 0.08 0.05
CD (p=0.05) 1.39 0.25 0.15

Table 3: Yield of Indian mustard at harvest as influenced by Organic manures and Micronutrients (Zn & B).

Treatment Grain Yield (t/ha) | Stover Yield (t/ha) | Harvest Index (%)
FYM (8t/ha) + 50% RDF+ Zinc (0.5%ZnS04) 1.85 3.77 32.88
FYM (8t/ha) + 50% RDF+ Boron (1.0 ppm) 1.85 3.61 33.89
FYM (8t/ha) + 50% RDF+ Zinc+ Boron (0.5%ZnS04& 1.0ppm B) 1.96 3.62 35.12
Vermicompost (4t/ha) + 50% RDF+ Zinc (0.5%ZnS04) 1.85 3.68 33.51
Vermicompost (4t/ha) + 50% RDF+ Boron (1.0 ppm) 1.86 3.69 33.48
Vermicompost (4t/ha) + 50% RDF+ Zinc+ Boron (0.5%2ZnS04& 1.0ppm B) 2.12 3.84 35.63
Poultry manure(3t/ha) + 50% RDF+ Zinc (0.5%ZnS04) 1.84 3.76 32.86
Poultry manure(3t/ha) + 50% RDF+ Boron (1.0 ppm) 1.84 3.79 32.67
Poultry manure(3t/ha) + 50% RDF+ Zinc+ Boron (0.5%ZnS04& 1.0ppm B) 1.92 3.57 34.99
S.Em(%) 0.01 0.02 0.14
CD (p=0.05) 0.02 0.06 0.41

Table 4: Economics of Indian mustard at harvest as influenced by Organic manures and Micronutrients (Zn & B).

Economics
Treatments Cost of Cultivation |Gross returns|Net Returns|B:C ratio
FYM (8t/ha) + 50% RDF+ Zinc (0.5%ZnS04) 49,648.35 1,39,423.3 | 89,774.98 | 1.81
FYM (8t/ha) + 50% RDF+ Boron (1.0 ppm) 49,548.35 13,9,926.7 | 90,378.32 | 1.82
FYM (8t/ha) + 50% RDF+ Zinc+ Boron (0.5%ZnS04& 1.0ppm B) 49,798.35 1,47,980.0 | 98,181.65 | 1.97
Vermicompost (4t/ha) + 50% RDF+ Zinc (0.5%ZnS04) 49,648.35 1,39,926.7 90,278.32 1.82
Vermicompost (4t/ha) + 50% RDF+ Boron (1.0 ppm) 49,548.35 1,40,178.3 90,629.98 1.83
Vermicompost (4t/ha) + 50% RDF+ Zinc+ Boron (0.5%ZnS04& 1.0ppm B) 49,798.35 1,60,311.7 |1,10,513.32 2.22
Poultry manure(3t/ha) + 50% RDF+ Zinc (0.5%ZnS04) 50,648.35 1,38,920 88,271.65 1.74
Poultry manure(3t/ha) + 50% RDF+ Boron (1.0 ppm) 50,548.35 1,38,668.3 | 88,119.98 | 174
Poultry manure(3t/ha) + 50% RDF+ Zinc+ Boron (0.5%ZnS0O4& 1.0ppm B) 50,798.35 1,45,211.7 94,413.32 1.86
*Data was not subjected to statistical analysis.
Conclusion 0878-2 7
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