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ABSTRACT:

The highest N uptake by radish shoot was 6.84 g pot! by the application of 100% RDF + FYM@
25t ha (Ts). The highest phosphorus uptake of 1.82 g pot! by shoot was observed in Ts treatment due to the
application of 100% RDF + FYM@ 25t hat. Application of organic sources and industrial by - products on the
uptake of potassium by radish root was found to be significant. The highest uptake of potassium 4.91 g pot*
was recorded in Ts treatment which received 100% RDF + FYM@ 25t hat. Similarly, the highest N uptake by
radish shoot was 6.84 g pot! by the application off 100% RDF + FYM@ 25t ha! (Ts). The highest phosphorus
uptake of 1.82 g pot! by shoot was observed in Ts treatment due to the application of 100% RDF + FYM@
25t hat. The maximum potassium uptake by shoot was 3.99 g por! due to application of 100% RDF + FYM @
25t ha-1 (Ts) treatment.

Key words: Available NPK, OC, and radishroot shoot.

INTRODUCTION

Radish (Raphanussativus L.) is a diploid plant species with a chromosome number of eighteen (Kumar
et al., 2023).1t is widely cultivated in Asia due to its nutritional and medicinal properties (Shao et al., 2021).
This is a perennial herbaceous root crop that belongs to the Brassicaceae family. The plant is cultivated for its
modified young and tender fusiform tap root (Upadhyay and Prasad, 2021), which is commonly consumed
grated, garnished, or as a salad in various Asian cuisines (Kumar et al., 2023). It contains significant levels of
antioxidants, phenolic compounds, vitaminC, and minerals such as potassium and calcium. Nutrient
compounds offer various health benefits, such as cell protection and the reduction of high blood pressure,
there by decreasing the risk of heart disease. It is a significant source of nitrates, which can facilitate blood
flow (UpadhyayandPrasad, 2021). It has potential applications in the treatment of
sleeplessness,chronicdiarrhea, and neurologicalheadaches (Dulalet al., 2021). In India, the cultivated area for
radish spans 2, 09,000 hectares, with a corresponding production of 3347 metric tons. Haryana is currently the
leading state in horticultural production, with a total output of 550,070 tonnes. West Bengal has the highest
cultivated area per hectare, estimated at 41,360 hectares (NHB, 2021) .The popularity of radish cultivation
may be attributed to its wide adaptability, low production costs, short crop duration, and ability to thrive in
various soil types with minimal care. However, it is important to ensure uninterrupted root growth and
development. Radish exhibits a lower incidence of diseases and pest infestations compared to other vegetable
crops (Singh, 2021).
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To ensure optimal nutrition, it is essential to supply a balanced combination of organic, inorganic, and bio-
fertilizers .The repeated use of chemical fertilizers is costly and can lead to degradation of soil and water
quality, thereby negatively impacting overall environmental health. The application of organic fertilizers
enhances soil structure, microbialactivity, and nutrient content, leading to improved crop quality (Upadhyay
and Prasad, 2021). Organic manures are environmentally friendly and can be obtained in either bulk or
concentrated forms. Organic fertilizers exhibit reduced analytical value in comparison to inorganic fertilizers,
and their chemical composition lacks definitiveness (Bilonget al.,2022). Farmyard manure (FYM) offers the
primary benefit of efficient and low-loss nutrient recycling, while also contributing to the preservation of
humus. Humic substances play a crucial role in maintaining soil fertility and ensuring the long-term stability
of soil (Shahwaret al., 2023). Vermicompost is a valuable source of essential macronutrients(nitrogen,
phosphorus, potassium, calcium, and magnesium)as well as micronutrients (iron, manganese, zinc, and
copper). Poultry manure is estimated to contain approximately60% organic nitrogen, which undergoes rapid
mineralization (Igbal et al., 2019; Bilonget al., 2022). It is widely acknowledged as a valuable plant nutrient
for various crop types. Azotobacter plays a significant role in the process of atmospheric nitrogen fixation,
contributing to the supply of nitrogen to plants. This, in turn, enhances soil fertility and improves crop
productivity. Specifically, it enhances enzymatic activity and improves the translocation of plant growth-
promoting substances (Bilonget al., 2022). Sumbulet al. (2020) noted that Azotobacter can improve the
availability of nitrogen,phosphorus, and potassium in certain vegetables. Given the elevated expenses
associated with in organic fertilizers and their detrimental effects on soil and water quality, it is crucial to
consider alternative and more cost-effective options such as organic manures. This approach can help mitigate
expenses and meet the nutritional needs of crops to some extent. The purpose of this study was to examine the
impact of organic amendments and biofertilizers on the growth and yield of radish (Rhaphanussativus L.).

MATERIALS AND METHODS

Investigation pertaining to conventional, non — conventional organic sources and industrial by — products for
yield improvement in radish were undertaken with the objectives mentioned in chapter I. The studies involved
soil incubation experiment and pot experiment during may to july 2025 at Department of Soil Science &
Agricultural Chemistry, Aravindhar Agricultural Institute of Technology campus with radish as a test crop.
The detailed information about the incubation and pot experiments and the methodology adopted during the
course of study, soil and plant analysis as well as data processing are presented in this chapter.

Municipal Solid Waste Compost
Farm Yard Manure

Rice Husk Ash

Bagasse Ash

The pot experiment was conducted with different organic resources application on radish crop and
the uptake of individual nutrients (Nitrogen, Phosphorus and Potassium) by the root and shoot was calculated
by multiplying the nutrient content of root and shoot by their dry weight and expressed in g pot! and the
details of N, P and K analysis.
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S.NO PARAMETER METHODOLOGY REFERENCE
Chemical method

1 Available nitrogen | Kjeldahl method Subbiah and Asija
(KMno4— N) (1956)

2 Available phosphorous | Brays p-1method Watanabe and
(olsen ‘s — P) Olsen(1965)

3 Available Flame photometry method Stanford and
potassium(NH40Ac-K) English(1949)

Treatment details of the pot culture experiment
T1  -Control — 100 % RDF
T2 -100 % RDF + Municipal Solid Waste Compost @ 5t ha*
T3  -100 % RDF + Municipal Solid Waste Compost @ 10 t ha
T4  -100 % RDF + Farm Yard Manure @12.5 t ha*
Ts - 100 % RDF + Farm Yard Manure @ 25t ha™*
Tes  -100% RDF + Rice Husk Ash @ 5t ha™
T7  -100% RDF + Rice Husk Ash @ 10t ha
Ts -100 % RDF + Bagasse Ash @ 5t ha
Ty -100 % RDF + Bagasse Ash @ 10 t ha

Results:
Nitrogen uptake by radish root

The nitrogen uptake by the radish root increased due to application of various organic sources and industrial
by products are presented ..

The effect of application of organic sources on nitrogen uptake by radish roots were found to be significant.
The highest nitrogen uptake of 2.28g pot! was recorded in (Ts) treatment which received 100% RDF +
FYM@ 25t hat. This was followed by the application of 100% RDF + FYM@ 12.5t ha! (T4) treatments which
recorded nitrogen uptake of 2.10g pot® The treatments Ts and T2 resulted in 1.88 and 1.52g pot™. The
treatments T7, To, Ts and Te resulted in 1.26, 1.19, 1.15 and 1.15g pot* of N uptake by root on by par with
each other. The lowest root uptake of 1.18g pot* was recorded in (T1) control treatment.

Phosphorus uptake by radish root

The phosphorus uptake by radish roots improved due to the application of various organic sources and
industrial by products are presented.

The effect of application organic sources on phosphorus uptake by radish root were found to be significant.
The highest phosphorus root uptake of 1.86 g pot* was observedin (Ts) treatment due to the application of
100% RDF + FYM @25t hat. This was followed by treatments T4 and Tz were on par with each other
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registered 1.55, 1.25g pot. The treatments T2, T7, T, Ts and Tes Were on par with each other registered 1.25,
1.05, 0.95, 0.94 and 0.94g pot™ respectively. The lowest phosphorus uptake of 0.95g pot™ was recorded in
(T1) control treatment. >

Potassium uptake by radish root

The uptake of potassium by radish root was highest due to application of various organic sources and
industrial by products are presented in Table 2.

Application of organic sources and industrial by - products on the uptake of potassium by radish root was
found to be significant. The highest uptake of potassium 4.91g pot? was recorded in Ts treatment which
received 100% RDF + FYM@ 25t ha. This was followed by 100% RDF + FYM@ 12.5t ha (T4) recorded
4.5g pot. The treatments T3, Ts and Ts recorded 3.85, 2.79 and 2.75¢ pot™* respectively were on par with each
other. The treatments T, T7 and Te recorded 2.51, 2.36 and 2.31g pot* were on par with each other. The
lowest potassium uptake of 2.79g pot™ was recorded in Tz control treatment.

Table 1 : Effect of organic sources and industrial by-product on NPK uptake by radish root

TREATMENT N P K
T1 — control — 100%RDF 1.19 0.96 2.70
T2-100%RDF+Municipal solid waste compost @ 5t h-1 1.60 1.25 2.51
T3-100%RDF+Municipal solid waste compost @ 10t ha-1 1.70 1.55 3.56
T4-100%RDF+Farm yard manure @ 12.5 t ha-1 2.11 1.71 4.62
T5-100%RDF+Farm yard manure @ 25t ha-1 2.25 1.91 4.95
T6-100%RDF+Rice husk ash @ 5t ha-1 1.15 0.95 2.31
T7-100%RDF+Rice husk @ 10t ha-1 1.26 1.05 2.36
T8-100%RDF+Bagasse Ash @ 5t ha-1 1.15 0.94 2.75
T9-100%RDF+Bagasse Ash @ 10 t ha-1 1.19 0.97 2.79
Mean 1.60 1.26 3.13
S.Ed 0.25 0.19 0.45
CD(p=0.05) 0.50 0.35 0.91

Nitrogen uptake by radish shoot

The nitrogen uptake of radish shoot increased due to organic sources and industrial by - products are
presented.

The highest N uptake by radish shoot was 6.84g pot™ by the application of 100% RDF + FYM@ 25t ha® (Ts).
This was on par with the treatments T4, T3, and Torecorded 6.13, 6.23, 5.95 g pot™! respectively. The
treatments Tz, Ts, To and Ts recorded 5.24, 5.19, 4.93, 4.75g pot! recorded were on par with each other. The
lowest nitrogen shoot uptake of 3.91g pot* was recorded in control treatments (T1).

Phosphorus uptake by radish shoot

The phosphorus uptake by radish shoots increased due to application of various organic sources and industrial
by products are presented.
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The effect of application of organic sources and industrial by products on phosphorus uptake by shoot was
found to be significant. The highest phosphorus uptake of 1.83g pot™ by shoot was observed in Ts treatment
due to the application of 100% RDF + FYM@ 25t ha’. This was followed by the treatments Ts, Tzand T
were on par with each other registered 1.69, 1.65 and 1.55¢g pot* the treatments T7, Ts, T and Ts recorded
1.33,1.34, 1.24 and 1.25 g pot* were on par with each other. The lowest phosphorus shoot uptake of 0.95g pot
by shoot was recorded in T1 control treatment.

Potassium uptake by radish shoot

The effect of application of organic sources and industrial by -products on potassium uptake by shoot was
found to be significant. The maximum potassium uptake by shoot was 3.96g pot due to application of 100%
RDF + FYM @ 25t ha! (Ts) treatment. This was followed by treatments T4, T3 and T registered 3.63, 3.63
and 3.399g pot! respectively which were on par with each other. The treatments T+, Te, To and Ts registered K
uptake 3.09, 3.07, 2.93 and 2.85g pot™* which were on par with each other. The lowest K uptake of 2.23g pot*
was recorded in (T1) control treatment.

Table 2 : Effect of organic source and industrial by-product on NPK uptake by radish shoot

TREATMENT N P K
T1 — control — 100%RDF 3.91 0.96 2.25
T2-100%RDF+Municipal solid waste compost @ 5t h-1 5.95 1.55 3.36
T3-100%RDF+Municipal solid waste compost @ 10t ha-1 6.23 1.65 3.63
T4-100%RDF+Farm yard manure @ 12.5 t ha-1 6.13 1.69 3.65
T5-100%RDF+Farm yard manure @ 25t ha-1 6.86 1.83 3.96
T6-100%RDF+Rice husk ash @ 5t ha-1 5.19 1.34 3.07
T7-100%RDF+Rice husk @ 10t ha-1 5.24 1.33 3.09
T8-100%RDF+Bagasse Ash @ 5t ha-1 4.75 1.25 2.25
T9-100%RDF+Bagasse Ash @ 10t ha-1 4.93 1.29 2.93
Mean 5.46 1.45 3.14
S.Ed 0.75 0.19 0.39
CD(p=0.05) 1.53 0.36 0.79

Discussion:
NPK uptake by radish crop
Nitrogen uptake

The highest nitrogen root uptake (2.28g pot ) and shoot uptake (6.84g pot™) was observed in Ts(100% RDF +
FYM @ 25t hal) Increase in N uptake might be due to additional amount of nutrients supplied by organic
sources improving physical and chemical properties of soil. This may be due to significant of the soil
available nitrogen due to FYM resulting in higher accumulation of nitrogen in soil, besides additional supply
of nitrogen through FYM. The application of FYM improved physicochemical properties of soil along with
increased mineralization of nitrogen which resulted in more nitrogen uptake. Similar were reported by Sharma
and Singh 1991 (14); Sharma and Raina (1994)
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Phosphorus uptake

The uptake of phosphorus was maximum in treatment Ts 100% RDF + FYM @ 25t ha. with root uptake of
1.869 pot! and shoot uptake of 1.82¢g pot!.

Further phosphorus status of soil increased due to lower utilization of phosphorus by crop from the applied
sources.

The effect of application of organic sources and industrial by products on phosphorus uptake by shoot was
found to be significant. The highest phosphorus uptake of 1.82g pot™ by shoot was observed in Ts treatment
due to the application of 100% RDF FYM@25t ha™* This was followed by the treatments T4, T3 and T, were
on par with each other registered 1.62, 1.63 and 1.53g pot the treatments Tz, Te and T recorded 1.31, 1.30,
1.28 and 1.22 g pot™* were on par with each other. The lowest phosphorus shoot uptake of 0.95g pot by shoot
was recorded in Ty control treatment.

Potassium uptake by radish shoot

The potassium uptake by radish shoots improved due to application of various organic sources and industrial
by products treatments are presented

FYM additions resulted in the important of physiological and biological properties of the soil and reduced the
activities of phosphorus complexing agents to make more phosphorus available to the crop which ultimately
increase its uptake. Such results have also observed by Jaggiet al. (1995) ,

Potassium uptake

The uptake of potassium was maximum in treatment T, 100% RDF + Bagasse ash @ 10t halwith root uptake
of (2.76g pot™) and shoot uptake of (3.12g pot?) This could be ascribed to the accumulation of dry content in
the plant in above treatment. This particular treatment could have increased the exchangeable and water
soluble potassium. In Bagasse ash application along with 100% RDF, the K content of the shoot biomass was
significantly greater than that of the other amendments. Similar observations were reported by Valerio Pita et
al. (2012)

CONCLUSION:

The combined application of 100% RDF + FYM@ 25t ha™* (Ts) registered the highest total N and P uptake by
shoot and root in radish. The application of 100% RDF + Bagasse ash @10t ha™(To) recorded the highest total
K uptake of shoot and root in radish. The combined application of 100% RDF + FYM @ 25t hat (Ts) with
inorganic fertilizer increased the organic carbon, available nitrogen and phosphorus content in soil.
Application of 100% RDF with Bagasse ash @ 10t ha™* (To) resulted in the highest potassium content in soil
on the basis of present investigation, it may be concluded that the adoption of either safe production (T7) or
conventional practices (T4) increased the growth, yield and nutritional quality of radish in radish coriander
cropping sequence.

Considering the growth and yield performances of Panchagavya (NMPG) with radish Newly Modified
Redsgnificant higher values compared to other organic applications. Further, 4% of NMPG solution can be
recommended for obtaining the better growth and yield of Raphanussativus as cultivation strategy with
optimum production.On the basis of the results obtained from the present investigation, it can be concluded
that among all the growth regulators, GA3 at 15 ppm accomplished best results followed by GA3 10 ppm
which improves the vegetative characters such as leaf length at various growth stages (at 30 days, 45 days and
at final harvesting), plant height, yield and yield attributing characters of radish viz, root length, fresh weight
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of roots and root yield kg/plot. Hence GA3 at 15 ppm can be used for radish grown in winter season to
increase yield and vyield attributing characters and also recommended to farmers for increasing their
productivity.
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