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Studies on integrated Nutrient Management in Aggregatum Onion(Allium cepa

var.aggregatum)

ABSTRACT

A field experiment was conducted in the Department of Horticulture, Pandit
Jawaharlal Nehru College of Agriculture and Research Institute, Karaikal, U.T. of Puducherry
in aggregatum onion [Allium cepa var. aggregatum] cv ‘Perambalur Local’, during summer
2023 with the objective of comparing the integrated effects of organics and bioenhancers on
growth, bulb yield and quality of aggregatum onion. The experiment was laid out in a
Randomized Block Design with two replications involving two factorsviz., fertilisers level (F;
with 6 levels) and bioenhancers (F, with 3 levels) forming,eighteen treatments in a factorial
way (FRBD). The study material comprised of vermicompost, poultry manure, panchagavya
and jeevamirtham, besides recommended FYM and N, P, K fertilisers. Maximum plant height
at 30 DAP (31.40 cm),leaf girthat 30 DAP (1.94 cm), number of leaves plant™at 30 DAP
(25.80),fresh weight of top (12.26 g), polar (3.17 cm) and equatorial diameterof bulblet (2.94
cm), bulblet weight (9.30 g), number of bulblets plant™ (10.00), maximumbulb yield (43.18 g
plant® and 6.91 t ha™*) and dry matter production of bulbs (788.51 kg ha™) were recorded in
the treatment receiving RDFYM + 75 % N + RDP + RDK + 25 % N through Poultry manure
along with the application of jeevamirtham 500 L ha™ as soil drench thrice with irrigation viz.,
at planting, 20 and 45 DAP.
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1. INTRODUCTION
Vegetables are considered essential for providing a balanced diet as they constitute

phytonutrients, besides nutraceutical compounds. Being rich sources of carbohydrates,



proteins, vitamins and minerals,vegetables are regarded as protective foods(Singh and Devi
2015). Globally, India ranks second in vegetable production next to China, producing 209.14
m MT of vegetables annually, from an area of 11.37 m ha (Hort. Stat., 2022).

Aggregatum onion (Allium cepa var. aggregatum), also known as small onion or
country onion or multiplier onion is one of the most important commercial bulbous
vegetables of the family Alliaceae, widely cultivated in Maharastra, Madhya Pradesh,
Karnataka and Tamil Nadu. Globally, India ranks second in onion production with 31.68 m
MT of onion being produced from an estimated area of 1.94 m ha. (Hort. Stat., 2022).

Onion is considered to be the second most important vegetable crop grown in the
world after tomatowith multiple uses such as vegetableand condiment, hence become an
indispensable part of Indian kitchen(Kaur et al., 2015). However, the productivity of onion in
India is very low (18.64 t ha™) compared to the world’s average productivity of 23.06 t ha™
and imbalance in use of chemical fertilizers is considered one of the prime cause of reduced
productivity and a possible alternative is to use organics as substitutes. Organic farming is a
holistic approachcapable of improving soil fertility and productivity in a sustained way.
Further, organic produces fetch better price in the national and international market due to
consumer preference, as organic manures not only sustain the productivity but also
improves the quality of the produce, besides reducing the cost of cultivation (Sruthi and
Somasundaram, 2019: Kale et al. 2022), thereby enhancing the net profit.

Organic substances along with poultry manure, vermicompost and farm yard manure
can complement inorganic fertilizers to maintain productivity and natural quality (Tripathy et
al., 2017).The present study was hence contemplated to determine the effect of organic
sources of nutrients and bioenhancers on growth, yieldand quality of aggregatum onion cv.
Perambalur Local.

2. MATERIALS AND METHODS
A field experiment entitled “Studies on nutrient management in aggregatum onion (Allium
cepa var. aggregatum)” was carried out in the Department of Horticulture, Pandit Jawaharlal

Nehru College of Agriculture and Research Institute, Karaikal, U.T. of Puducherry, India,



during summer 2023. Aggregatum onion type ‘Perambalur Local’ collected from farmer’s
field in Padalur village of Perambalur district of Tamil Nadu (India) was used for the
study.The treatment materials for the study comprised of vermicompost, poultry manure,
panchagavya and jeevamirtham, besides recommended FYM and N, P, K fertilisers.

Panchagavya, an ancient vedic formulation is a blend of five products namely the
dung, urine, milk, curd and ghee obtained from indigenous cow. It plays an important role in
the overall growth and development of crop plants and increase of yield and profits. It is also
eco- friendly (Kumar and Singh 2020).Jeevamrutham is an organic fertilizer capable of
enhancing microbial activity in soil and helps in improvement of soil fertility(Kaur, 2020).

In the present experiment, panchagavya was applied as foliar spray at 3 per cent
concentration on 15, 30 and 45days after planting, while freshly prepared jeevamirtham was
applied in the soil at planting, 20 and 40 days after planting along with irrigation water.

The experiment was laid out in a Randomized Block Design with two replications with
eighteen treatments (Table 1) in a factorial way (FRBD) and the study comprised of 2 factors
viz., Fertiliser (Factor 1) and Bioenhancers (Factor 2).There were six levels for Factor 1 and
three levels for Factor 2, forming 18 treatment combinations.
2.1Level of factors

2.1.1.Factor 1 — Fertilisers — 6 (Fo to Fs)

Fo - Absolute control

F1 - RDF (Recommended Dose of Fertilisers)

F, - RDFYM + 75 % N + RDP + RDK + 25 % N through Vermicompost
F3 - RDFYM + 75 % N + RDP + RDK + 25 % N through Poultry manure
Fs- RDFYM + 50 % N + RDP + RDK + 50 % N through Vermicompost
Fs - RDFYM + 50 % N + RDP + RDK + 50 % N through Poultry manure

2.1.2. Factor 2 — Bioenhancers — 3 (Bo to B»)

B, - Absolute control



B; - 3 per cent Panchagavya foliar spray on 15, 30 and 45" DAP
B, - Jeevamirtham 500L ha™ as soil application, thrice with irrigation viz., at

planting, 20 and 45 DAP

Table 1. Treatment particulars



Sl. No.| Treatment Treatment Particulars

1. T, - FoBo | Absolute control

2. T, - FoB1 | 3 % Panchagavya foliar spray on 15, 30 and 45" DAP

3. Ts - FoB, | Jeevamirtham 500L ha™ as soil application thrice with irrigation viz., at
planting, 20" and 45" DAP

4. T,- FiBy, | RDF

5. Ts - F1B; | RDF + 3 % Panchagavya foliar spray on 15, 30 and 45™ DAP

6. Te - F1B, | RDF + Jeevamirtham 500L ha™ as soil application thrice with
irrigation viz., at planting, 20" and 45" DAP

7. T, -F;By | RDFYM + 75 % N + RDP + RDK + 25 % N through Vermicompost

8. Tg- F,B; | RDFYM + 75 % N + RDP + RDK + 25 % N through Vermicompost +
3% Panchagavya foliar spray on 15, 30 and 45" DAP

9. Te- F,B, | RDFYM + 75 % N + RDP + RDK + 25 % N through Vermicompost +
Jeevamirtham 500L ha* as soil application thrice with irrigation viz., at
planting, 20" and 45" DAP

10. Tio - FsBo | RDFYM + 75 % N + RDP + RDK + 25 % N through Poultry manure

11. Ty -F3sBy | RDFYM + 75 % N + RDP + RDK + 25 % N through Poultry manure
+ 3 % Panchagavya foliar spray on 15, 30 and 45" DAP

12. T, - F3B, | RDFYM + 75 % N + RDP + RDK + 25 % N through Poultry manure +
Jeevamirtham 500L ha™ as soil application thrice with irrigation viz., at
planting, 20" and 45" DAP

13. Ti3- F4By | RDFYM + 50 % N + RDP + RDK + 50 % N through Vermicompost

14. T4 - F4B; | RDFYM + 50 % N + RDP + RDK + 50 % N through Vermicompost +
3 % Panchagavya foliar spray on 15, 30 and 45" DAP

15. Tis - FuB, | RDFYM + 50 % N + RDP + RDK + 50 % N through Vermicompost +
Jeevamirtham 500 L ha™ as soil application thrice with irrigation viz.,
at planting, 20" and 45" DAP

16. Ti6- FsBo | RDFYM + 50 % N + RDP + RDK + 50 % N through Poultry manure

17. T.7-FsBy | RDFYM + 50 % N + RDP + RDK + 50 % N through Poultry manure +
3% Panchagavya foliar spray on 15, 30 and 45" DAP

18. Tig - FsB, | RDFYM + 50 % N + RDP + RDK + 50 % N through Poultry manure +

Jeevamirtham 500L ha™ as soil application thrice with irrigation viz., at
planting, 20" and 45" DAP

3. RESULT AND DISCUSSION




3.1. Effect of organics and bioenhancers on growth and yieldof aggregatum onion
3.1.1. Plant height at 30 DAP(cm)

The effect of fertiliser and bioenhancers observed on plant height of onion at 30 DAP
were found to be significantly influenced while, the interaction effect was found insignificant.
The application of RDFYM + 75 % N + RDP + RDK + 25 % N through Poultry manure and
Jeevamirtham 500L ha™* as soil application, thrice with irrigation viz., at planting, 20 and 45
DAP (F3B,) has recorded thehighest plant height(31.40 cm)in the experiment (Table 2). The
combined application of fertiliser with poultry manure, would have helped in sustained supply
of macro and micro nutrients ensuring adequate and progressive release of nitrogen to plant
as reported earlier by Datt and Kaur (2023) and Marbong and Swaroop (2018) in bellary
onion. Among the bioenhancers used, the soil application of jeevamirtham was found
superior to register significant performance with regard to plant height over foliar spraying of
3 per cent panchagavya on 15, 30 and 45 DAP and control and this finding was in conformity
to the earlier report of Datt and Kaur (2023).

3.1.2. Leaf girth at 30 DAP (cm)

The differences observed for the leaf girth of onion at 30 DAP were found to be
significantly influenced by fertiliser treatments, bioenhancers and their interaction. The leaf
girth(1.94 cm)observed was found to be maximum(Table 2)in F; B, (RDFYM + 75 % N +
RDP + RDK + 25 % N through Poultry manure and jeevamirtham 500 L ha™ as soil
application thrice with irrigation viz., at planting, 20 and 45 DAP)at all stages of observation
and this could be attributed to the better availability and supply of nitrogen in the presence of
both poultry manure and jeevamirtham as reported by Chanu et al. (2022) in onion.

3.1.3. Number of leaves plant™at 30 DAP

The differences observed for number of leaves plant™ of onion at 30 DAP were found
to be significantly influenced by fertiliser treatments and bioenhancers while their interaction
effect was found insignificant. The application of RDFYM + 75 % N + RDP + RDK + 25 % N
through Poultry manure and jeevamirtham 500 L ha™ as soil application thrice with irrigation

water viz., at planting, 20 and 45 DAP (F3B,) was found to give the best result in terms of



number of leaves plant®(25.80)as evidenced from Table 2and such an impact of poultry
manure in onion had already been established by Adeyeye et al. (2017) and Dapaah et al.
(2014), while Prajapati and Vekariya (2022) reported significant influence of jeevamirtham on
number of leaves in irrigated onion. The enhanced leaf production under combined
application of fertilisers with organic manure and bioenhancers is attributable to the
improved availability of essential nutrients, particularly nitrogen helping in better synthesis of
various protein components required for leaf development, photosynthesis and metabolic
processes of plant growth as suggested byDapaah et al. (2014) in bellary onion.

3.1.4. Fresh weight of top at harvest (g)

The fresh weight of top (leaves) estimated at harvest was found to show significant
variation among the fertilisers treatments, bioenhancers studied and their interaction in
comparison to control.The treatment which received 25 per cent nitrogen through poultry
manure with rest of recommended nitrogen, phosphorus and potash as inorganic fertilizers
in combination with soil application of jeevamirtham thrice at 500 L ha™ while planting, 30
and 45 DAP was found to be the best (12.26 g)in terms of fresh weight of top(Table 2)and
such a positive role of integrated application of organic with inorganic sources of nutrients on
leaf fresh weight has been observed by Adeyeye et al. (2017) and Singh et al. (2017).
Further, they also suggested that the application of jeevamirtham promoting the beneficial
microorganism in the rhizosphere, could have increased phosphorus availabilityleading to
better top growth.

3.1.5. Bulb diameter(cm)

Significant differences in polar as well as equatorial diameter of onion bulbs were
observed in the present study among fertiliser treatments, bioenhancers used as well as for
their interaction effect. The highest polar as well as theequatorial diameter of bulblet as
evident from Table 3 was observed in treatment F3B, (3.17 cm/2.94 cm)with integrated
application of fertilizer and poultry manure as already reported in onion by Anand et al.
(2017). The application of jeevamirtham has outperformed the foliar application of

panchagavya and such a positive influence of jeevamirtham on bulb diameter has also been



reported earlier by Datt and Kaur (2023). Moreover, poultry litter is also considered to be a
good source of primary, secondary and micro nutrients, which might have resulted in higher
nutrient availability coupled with better uptake of nutrients leading to improved bulb growth
as supported by Amanullah et al. (2007).

3.1.6. Bulblet weight (g)

Bulb weight is one of the primary yield determinants in onion and it was found to vary
significantly with fertiliser treatments given, bioenhancers used and their interaction in the
present study.lt was observed again that, the application of RDFYM + 75 % N + RDP + RDK
+ 25 % N through Poultry manure and Jeevamirtham 500L ha™* as soil drench, thrice with
irrigation viz., at planting, 20 and 45 DAP (Fs;B;) had shown maximum bulblet weight of 9.30
g(Table 3).The present findings on the role of poultry manure in improving onion bulblet
weight is found to corroborate with the earlier result of Akhil and Singh (2022) and Mahala et
al. (2018). Among the bioenhancers, the use of jeevamirtham has recorded improved
bulblet weight and was found to be in conformity to the earlier findings of Datt andKaur
(2023).

3.1.7. Number of bulblets plant™

The study revealed the presence of significant differences among the various
fertiliser and bioenhancers used as well as their interaction on number of bulblets plant™ in
aggregatum onion. The application of inorganic and organic sources of nutrient in
appropriate proportion in the treatment receiving RDFYM + 75 % N + RDP + RDK + 25 % N
through Poultry manure and Jeevamirtham 500L ha™ as soil application, thrice with irrigation
viz., at planting, 20 DAP and 45 DAP(F; B,) has lead to the production of more number of
bulblets plant™ (10.00)which isattributable to the highest number of bulblets plant™(Table 3),
the improved availability of nutrients from the inorganic fertilisers under the influence of
poultry manure besides improvement in physicochemical as well as biological properties of
the soil and such a report had been published earlier by Sitaula et.al. (2020).Among the
bioenhancers used jeevamirtham500 L ha™ as soil application thrice with irrigation viz., at

planting, 20 and 45 DAP was found superior in producing maximum number of bulblets



plant® and the ability of jeevamirthamin improving the availability of nitrogen, phosphorous,
potassium and beneficial microbes in the rhizosphere as reported by Manoj et.al. (2020)
could be attributed for this.

3.1.8. Bulb yield plant™(g)

The existence of significant differences for bulb yield among the fertiliser treatments,
bioenhancers used and their interaction was noticed in the present study.The maximum bulb
yield of 43.18 g plant! and 6.91 t ha ha™(Table 3)was observed in treatment receiving
RDFYM + 75 % N + RDP + RDK + 25 % N through Poultry manure and Jeevamirtham500L
ha® as soil application, thrice with irrigation viz., at planting, 20 and 45 DAP (F; B,). The
presence of poultry manure in treatment F; (RDFYM + 75 % N + RDP + RDK + 25 % N
through Poultry manure) acts as good soil amendment by adding nutrients as well as
beneficial microorganisms (Richa et al., 2020). Among the two bioenhancer tried,
jeevamirtham was found to be superior in terms of bulb yield and this could be the result of
improved population of beneficial microbes including bacteria, yeast, fungi, actinomycetes
and photosynthetic bacteria, besides enhanced soil enzyme activity contributing to such an
yield increase of onion bulbs as suggested by Nitin and Purohit (2021) and Pathak and
Shukla (2023). Application ofjeevamirtham could have also helped in rapid build up of soil
fertility resulting in better growth and yield as proposed by Kaur et al. (2020).

3.1.9. Dry matter production (kg ha™) of bulbs

The maximum dry matter production of onion bulb (788.51 kg ha™) observed with the
application of inorganic and organic sources of nutrients in right proportion in the treatment
receiving RDFYM + 75 % N + RDP + RDK + 25 % N through Poultry manure and
Jeevamirtham 500L ha™ as soil application, thrice with irrigation viz., at planting, 20 and 45
DAP (F; B,) is attribuable to the increased number of leaves, enhanced photosynthesis and
better translocation and storage of assimilatesin the bulbs, as well as better soil
physiochemical and biological properties as reported earlier by Dapaah et al. (2014). The

use of jeevamirtham as bioenhancers through soil application was also found to perform



better over the application of panchagavya, which was found to be in line with the report of

Nitin and Purohit (2021).



Table 2. Effect of organics and bioenhancers on growth of aggregatum onion



Plant height at 30

Leaf girth at 30 DAP

Number of leaves

Fresh weight of top at

Treatment DAP (cm) (cm) plant-! at 30 DAP harvest (Q)
T, - FoBo 21.00 1.18 10.94 1.50
T, - FoBy 21.20 1.20 13.00 2.10
T3 - FoB, 23.20 1.30 13.80 3.28
T,-FiBo 27.70 1.50 17.30 4.92
Ts - F1B; 28.30 1.54 19.10 5.34
Te - F1B, 28.40 1.62 19.70 6.06
T, - F,Bo 28.20 1.52 18.20 5.22
Tg - F,B; 28.56 1.68 21.70 7.26
T - F,B, 29.06 1.70 23.30 8.02
T - F3Bo 28.20 1.54 19.00 5.32
T1 - F3B, 30.30 1.78 23.50 9.94
T, - F3B, 31.40 1.94 25.80 12.26
T3 - F4Bg 23.68 1.44 14.40 2.22
T4 - F4By 25.00 1.46 15.40 3.02
Tis5- F4B, 25.10 1.46 16.30 3.18
T - FsBo 24.86 1.44 15.20 2.50
Ti7 - FsB, 26.40 1.48 16.60 4.22
Tig - F5B, 26.52 1.48 17.00 4.70
CD CD CD CD
Factor SEd (p=0.05) SEd (p=0.05) SEd (p=0.05) SEd (p=0.05)
Fertilisers 0.33 0.70 0.02 0.04 0.73 1.53 0.11 0.23
Bioenhancers 0.23 0.49 0.01 0.03 0.51 1.08 0.08 0.16
Fertilisers x Bioenhancers 0.57 NS 0.04 0.07 1.26 NS 0.19 0.39

Table 3. Effect of organics and bioenhancers on yield parameters of aggregatum onion




Treatment Polar diameter of dEig;z[t%rrlilf B_ulblet Number of R Bulb ylield Bulb y_ileld prl?)rgurgt?étr?rof
bulblet (cm) bulblet (cm) weight (g) bulblets plant plant™(g) (t ha™) bulbs (kg ha)
T, - FoBo 2.02 1.16 3.48 5.00 19.32 1.69 253.73
T, - FoBs 2.12 1.50 3.72 5.20 19.43 2.88 254.50
Ta - FoBs 2.13 1.63 3.84 5.80 21.85 3.13 256.50
T, - F1Bo 2.54 2.06 6.02 6.60 31.28 4.70 595.01
Ts - F4B; 2.63 2.25 6.22 7.00 35.07 4.87 595.02
Te - F4B, 2.65 2.34 6.28 7.20 39.27 5.17 595.03
T, - F2B, 2.56 2.08 6.08 6.80 33.23 4.35 645.20
Te - F2B, 2.67 2.56 6.50 7.20 39.62 5.56 645.25
T, - F,B, 2.81 2.55 7.04 7.60 40.36 5.66 646.50
T10 - FsBo 2.57 2.17 6.10 7.00 33.65 4.90 787.00
Ti - F3B, 3.11 2.89 7.36 8.80 41.10 5.79 788.50
Tz - F2B; 3.17 2.94 9.30 10.00 43.18 6.91 788.51
Tis - F4Bo 2.20 1.79 3.92 6.20 22.53 3.76 422,51
Tis - FuBy 2.34 1.90 4.22 6.40 26.26 4.08 422.66
Tis - F4B, 2.37 1.98 4.44 6.40 27.02 4.12 423.50
T1s - FsBo 2.22 1.79 4.14 6.20 25.87 3.94 474.75
Ti7 - FsB, 2.40 1.98 4.56 6.40 28.52 417 475.71
T - FsBs 2.50 2.04 5.94 6.40 29.58 4.18 476.75
CD CD CD CD CD CD CD
Factor SEd | h-0.05) | SEY | (p=0.05) | SEY | (p=0.05) | SEY | (p=0.05) | SEY | (p=0.05) | SEY | (p=0.05) | SEY | (p=0.05)
Fertilisers 0.03 0.07 0.03 006 |008| 017 |009| 020 |032| 068 |006| 013 |017| 0.35
Bioenhancers 0.02 0.05 0.02 004 |006| 0.12 |007| 014 |0.23]| 048 |004| 009 |012| 0.25
Fertilisers x 0.05 0.12 0.05 010 |0.14| 030 |016| 035 |056| 117 |0.11| 022 |029| 0.61
Bioenhancers




4. CONCLUSION

The results of the experiment clearly revealed the significance of applyingRDFYM
+75 % N + RDP + RDK + 25 % N through Poultry manure and jeevamirtham 500 L ha™
as soil application, thrice with irrigation viz., at planting, 20 and 45 DAP in terms of

growth and yield parameters in aggregatum onion
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