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ABSTRACT

An experiment was carried out during early summer season of 2019 to study the effect of organic
manures and inorganic fertilizers on nutrient uptake and economics of sweet basil (Ocimum basilicum
L.). The research was conducted in completely randomized block design with ten treatments in three
replications. The treatments consists the different levels of RDN through organic manures and inorganic
fertilizers in combination and in alone. Results showed that organic manures and inorganic fertilizers
had significant effect on nutrient uptake and economic growth and yield parameters of sweet basil. The
treatment Ts- 50% RDN through urea + 50% RDN through poultry manure recorded the maximum
nitrogen uptake of nitrogen (100.34 kg/ha), phosphorous (27.76 kg/ha), potassium (108.46 kg/ha) and
where as T9 ie. 25% RDN through FYM + 25% RDN through vermicompost + 25% RDN through neem
cake + 25% RDN through poultry manure had the highest nutrient availability of nitrogen (170.30
kg/ha), phosphorus (42.92 kg/ ha) and potassium (165.75 kg/ ha).
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INTRODUCTION

The essential oils and perfumes play a very important role in many ways in the life of people
of India since time immemorial. The ancient literature of almost all countries have full of
references to the fragrances and even today. By virtue of a wide variety of soil, climate and
altitude, India is one of the few countries in the world ideally suited for the cultivation of
large number of essential oil bearing plants [1]. Sweet basil (Ocimum basilicum L.) is one of
the important oil producing aromatic plant of lamiaceae family and native to tropical
regions from central Africa to Southeast Asia.

Environmental pollution due to excessive application of chemical fertilizers is one of the
most important environmental and social concerns throughout the world especially in
developing countries. In response to this concern, there is a worldwide concerted effort to
use green manuring, legumes and organic manures alone or in combination of chemical
fertilizers to produce the same amount of food with less inorganic fertilizer [15]. The
contribution of poultry manure was an improvement not only for the conditions of
fertilization due to additional source of organic water and nutrients but also for the soil
microorganisms which had a stimulating effect on microbial activity [2].

Continuous use of chemical fertilizers leads to worsening in soil chemical, physical, and
biological properties, and soil health. The harmful impacts of chemical fertilizers, coupled
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with escalating prices, have led to escalating interests in the use of organic fertilizers as a
source of nutrients [3].

Organic materials such as vermicompost, FYM, poultry manure and neem cake, these
supplies all major nutrients (N, P, K, Ca, Mg, S,) indispensable for plant growth, as well as
micronutrients (Fe, Mn, Cu and Zn). Farmyard manures improve soil properties through
increasing moisture-holding capacity [4] and positively modulate soil chemical properties by
lowering pH whereas increasing C/N ratio, cation exchange capacity hence facilitate ion
uptake by plant roots [5]. Likewise, organic manures contain a high level of relatively
available nutrients which stimulate plant growth and improve soil structure and
biodiversity [6, 15-17]. Basil is a high nutrient demanding plant, so, its yield is dependent
on the quality and quantity of soil fertilization. Continuous usage of inorganic fertilizer
affects soil structure. Hence, organic manures can serve as an alternative to mineral
fertilizers for improving soil structure [7] and microbial biomass [8, 14].

In present study, some organic manures along with inorganic fertilizers were compared with
chemical fertilizer application on nutrient uptake by plant and nutrient availability in soil of
sweet basil crop.

MATERIAL AND METHODS

This study was conducted in the experimental field at College of Horticulture
Venkataramannagudem, Andhra Pradesh from January to April of 2019 with ten
treatments of experiment Viz., T: (75% RDN through urea + 25% RDN through FYM), T-
(75% RDN through urea + 25% RDN through vermicompost), Tz (75% RDN through urea +
25% RDN through neem cake), T4 (75% RDN through urea + 25% RDN through poultry
manure), Ts (50% RDN through urea + 50% RDN through FYM), Te (50% RDN through urea
+ 50% RDN through vermicompost), T7 (50% RDN through urea + 50% RDN through neem
cake), Ts (50% RDN through urea + 50% RDN through poultry manure) To (25% RDN
through FYM + 25% RDN through vermicompost + 25% RDN through neem cake + 25%
RDN through poultry manure) and Tio (100% RDF (control) (125:75:60 NPK kg/ha).
Treatments were replicated thrice in a randomized complete blocks design. Physical and
chemical properties of the initial experimental soil are presented in (Table 1). Organic
manures were applied by broadcasting uniformly in individual plots as per the treatment
before one month of transplanting. The inorganic NPK nutrients were supplied in the form
of straight fertilizers like urea (125 kg N ha-!), single super phosphate (75 kg P,Os ha'!) and
muriate of potash (60 kg K;O ha-l). One fourth of N and the entire dose of K,O and P»Os
were applied as basal application. The remaining dose of 3/4th nitrogen was applied in two
equal splits at 25 and 50 days after transplanting.

Table 1. Physical and chemical properties of soil of experimental site before planting

sweet basil crop

Properties Value
A. Physical composition
Sand (%) 70
Silt (%) 20
Clay (%) 10
Textural class Red Sandy loam
B. Chemical composition
Soil pH 7.12
Organic carbon (%) 0.29
Electrical conductivity (dS/m) 0.3
Available Nitrogen (kg/ha) 143
Available Phosphorus (kg/ha) 20
Available Potassium (kg/ha) 160

Each experimental plot size was 2.7 m long and 1.8 m wide with spacing of 30 cm between
the plants and 45 cm between the rows. There was a space of 30 cm between the plots and
60 cm between replications. Basil variety Cim- Saumya (CIMAP) was sown in plug trays
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with 99 cells. The plug trays were filled with a mixture of coco peat, vermiculite and perlite
were used in 2:1:1 ratio. Thirty five days old healthy and uniformly rooted seedlings of
sweet basil were transplanted to the field. Weeding was done manually and flood irrigation
was given in intervals of 3-4 days and subsequently irrigation was given depending on the
soil moisture condition. The crop was harvested at ground level during the last week of
April 2019. Fresh weight from each plot was converted to per hectare and it was expressed
in tones (t). Dried plant samples were ground to a fine powder and analyzed for
determination of total nutrients content by adopting standard methods. The total nitrogen
(%) was determined by Micro- kjeldhal method as outlined by Piper [12], total phosphorus
(%) was estimated by Olsen’s method [10] using spectrophotometer. Total potassium was
estimated from di-acid extract by using flame photometer [9].
Total plant nutrient uptake was calculated by following the equation:
Dry matter yield (kg/ha) x nutrient content (%)
Nutrient uptake (kg/ha) = —-----——————m—mm o
100
Gross income, net income, benefit cost ratio were also calculated as per the formulas given
below.
Gross income
Gross income was calculated based on the prevailing market price of the produce.
Net income
The net income per hectare was calculated on the basis of gross income and cost of
cultivation per hectare as follows:
Net income = Gross income - Cost of cultivation
Benefit: Cost ratio
The benefit: cost ratio was worked out using the following formula:
Gross income (Rs/ha)
Benefit: Cost ratio = -------—m oo
Total costs of cultivation (Rs/ha)
Statistical Analysis
The data was analysed as per ANOVA outlined by Panse and Sukhatme [11]. Statistical
significance was tested by ‘F’ value at 5 per cent level of significance. The critical difference
at 0.05 levels was worked out for the effects which were significant.

RESULTS AND DISCUSSION

Nutrient uptake

The data on the nutrient uptake by the plants presented in Table 2. The maximum nitrogen
(100.34 kg/ha), phosphorous (27.76 kg/ha) and potassium (108.46 kg/ha) uptake by the
plant was recorded in Ts i.e. 50% RDN through urea + 50% RDN through poultry manure
followed by T7 i.e. 50% RDN through urea + 50% RDN through neem cake and these were
on par with each other, whereas To i.e. the application of 25% RDN through FYM + 25%
RDN through vermicompost + 25% RDN through neem cake + 25% RDN through poultry
manure recorded the lowest uptake of nitrogen (60.50 kg/ha) and phosphorous (12.08
kg/ha) and minimum uptake of potassium observed by T: ie. 75% RDN through urea +
25% RDN through FYM (52.36 kg/ha).

Significant difference were observed in nutrient uptake (N, P, and K) by the plant among the
treatments may be due readily available nutrients from chemical fertilizers at initial growth
and continuous availability of nutrients from organic manures at later growth stage by
decomposition of organic manures is accompanied by the release of appreciable quantities
of CO,, which get dissolved in water to form carbonic acid. Carbonic acid is capable of
decomposition of certain primary minerals and release of certain nutrients which favors
nutrient uptake by plant and these findings are in accordance with earlier results of
Vennila and Jayanthi [18] in coleus, Ahmad et al. [1] in marjoram and Choudhary et al. [4]
in fenugreek, the highest N and P uptake noticed by the plants grown with 50% RDN
through poultry manure + 50% RDN through inorganic fertilizers, Shivanna et al. [14] in
kalmegh.

Nutrient availability

Data presented in the Table 2 revealed that the highest available of nitrogen (170.30
kg/ha), phosphorous (42.92 kg/ha) and potassium (165.75 kg/ha) in the soil after harvest
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the crop was recorded in To i.e. 25% RDN through FYM + 25% RDN through vermicompost
+ 25% RDN through neem cake + 25% RDN through poultry manure followed by 75% RDN
through urea + 25% RDN through FYM (T)) followed by T3 i.e. 75% RDN through urea + 25%
RDN through FYM. The least nitrogen (144.56 kg/ha) and phosphorous (24.88 kg/ha)
availability was recorded in the soil applied with 100% RDF (125:75:60 NPK kg/ha) (T1o)
and the lowest potassium (105.54 kg/ha) available at Ty i.e.50% RDN through urea + 50%
RDN through poultry manure. The higher nutrients (NPK) available in Ty treatment was
attributed to the slow mineralization of the nutrients and less leaching effect of nutrients
from organic manures.

Economics

Gross returns, net returns and benefit cost ratio was worked out for the entire organic
manures and inorganic fertilizers management practices taking into consideration of the
inputs used for crop production and the crop produce (economic yield) (Table 3).

Total cost of cultivation (Rs/ha)

The data on total cost of cultivation of french basil by using organic manures and inorganic
fertilizers are furnished in Table 3 and the data revealed that the maximum cost of
cultivation (Rs. 90945.9) was recorded in treatment 50% RDN through urea + 50% RDN
through neem cake (T7) followed by 25% RDN through FYM + 25% RDN through
vermicompost + 25% RDN through neem cake + 25% RDN through poultry manure (RS.
90810.7), while the minimum (Rs.70623.02) cost of cultivation was registered with 75%
RDN through urea + 25% RDN through poultry manure (T4).

Gross returns (Rs/ha)

The data on gross returns of cultivation of french basil by organic manures and inorganic
fertilizers revealed that the highest gross income obtained by Ts treatment i.e. application of
50% RDN through urea + 50% RDN through poultry manure (Rs.168518/ha) followed by T~
i.e. application of 50% RDN through urea + 50% RDN through neem cake (Rs.162591 /ha),
while the lowest was recorded in T; ie. application of 75% RDN through urea + 25% RDN
through FYM (Rs. 121345/ha).

Net returns (Rs/ha)

The data regarded to the net returns of cultivation of French basil by organic manures and
inorganic fertilizers showed that the highest net returns (Rs. 94872.18) obtained by Ts i.e.
application of 50% RDN through urea + 50% RDN through poultry manure followed by
plants supplied with 100% RDF (125:75:60 NPK/ha) (Ti0) Rs. 860371/ha while Ty ie.
application of 25% RDN FYM + 25% RDN through vermicompost + 25% RDN through neem
cake + 25% RDN through poultry manure incurred the lowest net returns (Rs.
45555.96/ha).

Benefit: cost ratio

The data on benefit cost ratio was indicated that among the different treatments studied in
this investigation, the highest benefit cost ratio was recorded in Tg application of 50% RDN
through urea + 50% RDN through poultry manure (2.29) fallowed by T4 ie. 100% RDF
(125:75:60 NPK/ha) (2.09) and the least benefit cost ratio (1.50) was found in To i.e. 25%
RDN through FYM + 25% RDN through vermicompost + 25% RDN through neem cake +
25% RDN through poultry manure. The higher benefit cost ratio of Ts treatment was due to
the lower cost of poultry manure compared to neem cake, vermicompost and FYM. Similar
results were obtained by Patel et al. [12] in safed musali.
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Table 2. Effect of organic manures and inorganic fertilizers on oil yield, nutrient uptake and
nutrient availability in the soil of sweet basil (Ocimum basilicum L.)

Treatments | Nutrient uptake (kg/ha) | Nutrient availability (kg/ha)
N P K N P K
T1 65.30 15.47 | 52.36 160.65 33.84 145.65
T2 68.03 15.47 | 60.24 164.20 33.52 140.76
T3 71.99 16.74 | 66.60 165.00 31.26 138.40
Ta 79.95 17.60 | 70.45 160.40 30.39 135.55
Ts 75.40 | 21.59 | 84.29 157.43 28.40 118.71
Te 82.00 | 24.39 | 103.33 154.47 28.60 112.66
T~ 90.42 | 25.11 | 106.89 146.45 26.89 108.11
Ts 100.34 | 27.76 | 108.46 144.67 25.23 105.54
To 60.50 12.08 | 60.23 170.30 42.92 165.75
Tio 70.00 18.11 | 81.24 144.56 24.88 130.76
S.Em 3.64 1.42 4.42 3.64 2.23 4.25
CD @0.05 | 10.83 4.23 13.13 10.83 6.63 12.62

Table 3. Effect of organic manures and inorganic fertilizers on economics of sweet basil
(Ocimum basilicum L.)

Treatments Total cost of Gross return Net returns Benefit cost
cultivation (Rs/ha) (Rs/ha) (Rs/ha) ratio (B:C ratio)
T 74193.4 121345 47151.64 1.64
T2 75137.0 136949 61812.29 1.82
T3 79552.1 146734 67182.32 1.84
Ta 70623.0 147878 77254.84 2.09
Ts 86394.6 152370 65975.47 1.76
Te 83018.3 150891 67872.51 1.82
T7 90945.9 162591 71645.32 1.79
Ts 73645.3 168518 94872.18 2.29
To 90810.7 136367 45555.96 1.50
T1o 72259.0 158297 86037.82 1.64
CONCLUSION

The outcome of the present investigation revealed that among the different combination of
organic manures and inorganic fertilizers significantly maximum nitrogen, phosphorous,
potassium uptake and the highest B: C ratio was obtained with application of 50% RDN
through urea + 50% RDN through poultry manure. Hence, the incorporation of 50% of
recommended N through urea and the remaining fifty per cent recommended N through
poultry manure may be suggested for basil crop to obtain higher benefit cost ratio of sweet
basil. Also revealed that application of organic manure improve the nutrient availability as
like 25% RDN through FYM + 25% RDN through vermicompost + 25% RDN through neem
cake + 25% RDN through poultry manure due to slow mineralization of the nutrients and
less leaching effect of nutrients from organic manures.
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