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Effect of Organic Manures Enriched with Bio—fertilizers on Growth of Onion

(Allium cepa L.)

G.Somashekar™ and P.Choudhuri’

Abstract: An Investigation was undertaken on onion var. Agrifound Light Red to study the effect of different organics on
growth of onion. The experiment was laid out in Randomized Block Design with nine different treatment combinations
replicated thrice. Most of the growth parameters were improved significantly with the organic manures over inorganic
fertilizers. The maximum plant height (29.32 c¢cm, 47.31cm, 54.31cm and 55.18 cm), leaf length (25.34cm, 43.35cm,
46.83cm and 45.30 cm), number of leaves per plant (5.29, 8.50, 14.39 and 18.27) and leaf dry weight (0.50 g, 1.43 g, 2.92
g and 9.46 g) were recorded with farmyard manure (50%) + vermicompost (25%) + neem cake (25%) + Azospirillum and
PSB @ 5 kg ha* each at 30, 60, 90 and 120 DAT respectively. But, there was no significant difference found among various
treatments of organic manures with respect to neck thickness and leaf width.
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INTRODUCTION

Onion (Allium cepa L.) is one of the most important
commercial vegetable crops cultivated extensively
in India and used for flavouring or seasoning the
food, both at mature and immature stages. In India,
onion is being grown in an area of 10.51 lakh hectare
with production of 168.13 lakh tonnes and the
productivity is 16.0 tonnes. In Andhra Pradesh, onion
is cultivated in an area of 86.67 thousand hectares
with production of 15.60 lakh tonnes and the average
productivity of 18.0 tonnes (NHB, 2013 [12]). With
increase in cost of inputs, inorganic fertilizers became
increasingly more expensive. Due to continuous and
indiscriminate use of inorganic inputs soil health has
been severely affected. The occurrence of
multi-nutrient deficiencies and overall decline in the
productivity of the soil under intensive fertilizer use
have been widely reported (Chhonkar, 2003 [4]).
Consequently, many farmers are seeking alternative
practice of organic farming to make agriculture more
sustainable.

Therefore, judicious and proper use of organic
manures and fertilizers is very essential not only for
obtaining higher growth, yield and quality produce
but also to maintain soil health and sustainability in

long run. Organic vegetables are gaining importance
because of less chemical residues and better taste.
Considering the adverse effects on soil, water and
environment luxurious usage of inorganic fertilizers
should be curtailed down. Since major foreign
earning of our country comes from fresh onion and
the onion growers in india mostly raise this crop
inorganically, the present investigation was taken
up to study the effect of different organics on growth
of onion.

MATERIAL AND METHODS

The present investigation was conducted during rabi
season of 2013 at Instructional Farm, College of
Horticulture, Dr. Y.S.R. Horticultural University,
Rajendranagar, Hyderabad, Andhra Pradesh. The
onion variety Agrifound Light Red used as
experimental material and the experiment was laid
out in Randomized Block Design with three
replicated 9 treatments viz., T,: Farmyard manure
(50%) + Vermicompost (50%), T,: Farmyard manure
(50%) + Vermicompost (50%) + Azospirillum and PSB
@ 5 kg ha™ each, T,:Farmyard manure (50%) +
Vermicompost (25%), + Neem cake (25%),
T,:Farmyard manure (50%) + Vermicompost (25%),
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+ Neem cake (25%) + Azospirillum and PSB @ 5 kg ha-
! each, T :Poultry manure (50%) + Vermicompost
(50%), T :Poultry manure (50%) + Vermicompost
(50%) + Azospirillum and PSB @ 5 kg ha™ each,
T,: Poultry manure (50%) + Vermicompost (25%) +
Neem cake (25%), T, :Poultry manure (50%)
Vermicompost (25%), + Neem cake (25%) +
Azospirillum and PSB @ 5 kg ha™ each, and T,: RDF.
The data were recorded on growth parameters like
plant height (cm), leaf length (cm), number of leaves
per plant, leaf dry weight (gm), neck thickness (mm)
and leaf width (mm).

RESULTS AND DISCUSSION

Data on various growth parameters of onion crop as
influenced by the different organic manures and their
combinations are presented in Table 1 to 6.

Plant Height (cm)

The highest plant height was recorded in T, (29.32,
47.31, 54.31 and 55.18 cm at 30, 60, 90 and 120 DAT
respectively) with farmyard manure (50%) +

vermicompost (25%) + neem cake (25%) + Azospirillum
and PSB @ 5 kg ha™ each followed by T, (28.68, 47.23,
54.23 and 55.12 cm at 30, 60, 90 and 120 DAT
respectively) with recommended dose of fertilizers
which were significantly superior to all other
treatments. The lowest plant height was recorded
in T, (27.07, 46.02, 52.62 and 53.40 cm at 30, 60, 90
and 120 DAT respectively) with farmyard manure
(50%) + vermicompost (25%) + neem cake (25%).

Leaf Length (cm)

Similar to the plant height, the highest leaf length
was also recorded in T, (25.34 cm, 43.35 cm, 46.83
cm and 45.30 cm at 30, 60, 90 and 120 DAT
respectively) with farmyard manure (50%) +
vermicompost (25%) + neem cake (25%) + Azospirillum
and PSB @ 5 kg ha™ each followed by T, (25.22 cm,
43.14 cm, 46.24 cm and 45.18 cm at 30, 60, 90 and 120
DAT respectively) with recommended dose of
fertilizers which were significantly superior to all
other treatments. However, the lowest leaf length
was recorded in T, (23.72, 41.70, 45.03 and 42.93 cm

Table 1
Plant height (cm) of onion at different stages of crop growth as affected by different organic manures and bio-fertilizers
Treatments 30 DAT 60 DAT 90 DAT 120 DAT
T, : FYM (50%) + Vermicompost (50 %) 27.14 46.17 53.01 54.28
T, : FYM (50%) + Vermicompost (50%) + BF 27.26 46.47 53.21 54.66
T, : FYM (50%) + Vermicompost (25%) + Neem cake (25%) 27.07 46.02 52.62 53.40
T, . FYM (50%) + Vermicompost (25%) + Neem cake (25%) + BF 29.32 47.31 54.31 55.18
T, : Poultry manure(50%) + Vermicompost (50 %) 27.11 46.12 52.76 53.83
T, : Poultry manure(50%) +Vermicompost (50%) + BF 27.62 46.28 53.27 54.43
T, : Poultry manure(50%) + Vermicompost (25%)+ Neem cake (25%) 27.53 46.30 53.34 54.31
T, : Poultry manure(50%) + Vermicompost (25%)+ Neem cake (25%) + BF 28.35 47.06 54.10 55.07
T, : RDF @ 150:60:60 NPK kg ha™ 28.68 47.23 54.23 55.12
SEm+ 0.009 0.008 0.009 0.01
CD 0.02 0.02 0.02 0.04

BF = Azospirillum and PSB @ 5 kg ha™ each, DAT = Days After Transplanting.

Table 2
Leaf length (cm) of onion at different stages of crop growth as affected by different organic manures and bio-fertilizers
Treatments 30 DAT 60 DAT 90 DAT 120 DAT
T, : FYM (50%) + Vermicompost (50 %) 24.50 42.68 45.32 44.46
T, : FYM (50%) + Vermicompost (50%) + BF 24.32 42.36 45.34 43.56
T, : FYM (50%) + Vermicompost (25%) + Neem cake (25%) 24.19 42.59 45.39 43.73
T, . FYM (50%) + Vermicompost (25%) + Neem cake (25%) + BF 25.34 43.35 46.83 45.30
T, : Poultry manure(50%) + Vermicompost (50 %) 24.09 42.29 45.31 43.33
T, : Poultry manure(50%) +Vermicompost (50%) + BF 23.89 42.14 45.17 43.24
T, : Poultry manure(50%) + Vermicompost (25%)+ Neem cake (25%) 23.72 41.70 45.03 42.93
T, : Poultry manure(50%) + Vermicompost (25%)+ Neem cake (25%) + BF 25.14 43.09 46.12 45.08
T, : RDF @ 150:60:60 NPK kg ha™ 25.22 43.14 46.24 45.18
SEm+  0.003 0.01 0.04 1.54
CD 0.009 0.05 0.13 4.64

BF = Azospirillum and PSB @ 5 kg ha™ each, DAT = Days After Transplanting.
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at 30, 60, 90 and 120 DAT respectively) with poultry
manure (50%) + vermicompost (25%) + Neem cake
(25%).

Number of Leaves Per Plant

Similar to the plant height and the leaf length, the
highest number of leaves per plant were also
recorded in T, (5.29, 8.50, 14.39 and 18.27 at 30, 60,
90 and 120 DAT respectively) with farmyard manure
(50%) + vermicompost (25%) + neem cake (25%) +
Azospirillum and PSB @ 5 kg ha™ each followed by T,
(5.19,7.70, 14.26 and 18.15 at 30, 60, 90 and 120 DAT
respectively) with recommended dose of fertilizers
which were significantly superior to all other
treatments. The lowest number of leaves was
recorded in T, (4.10, 5.60, 13.27 and 17.11 cm at 30,
60, 90 and 120 DAT respectively) with farmyard
manure (50%) + vermicompost (50%).

Leaf Dry Weight (g)

Similar to the plant height, leaf length and number
of leaves per plant, the highest leaf dry weight was

also recorded in T, (0.50, 1.43, 2.92 and 9.46 g at 30,
60, 90 and 120 DAT respectively) with farmyard
manure (50%) + vermicompost (25%) + neem cake
(25%) + Azospirillum and PSB @ 5 kg ha™ each
followed by T, (0.45 g, 1.40 g, 2.33g and 9.28 g at 30,
60, 90 and 120 DAT respectively) with recommended
dose of fertilizers which were significantly superior
to all other treatments. The lowest leaf dry weight
was recorded in T, (0.12 g, 0.88 g, 1.75 gand 7.48 g
at30, 60, 90 and 120 DAT respectively) with farmyard
manure (50%) + vermicompost (25%) + neem cake
(25%).

Neck Thickness (mm)

There was no significant difference found among
various treatments of organic manures with respect
to neck thickness at different stages of plant growth.
However, numerically higher neck thickness was
observed with T, treatment receiving RDF and lowest
neck thickness was obtained in T, with farmyard
manure (50%) + vermicompost (50%) + Azospirillum
and PSB @ 5 kg ha each.

Table 3
Number of leaves per plant of onion at different stages of crop growth as affected by different organic manures and bio-fertilizers
Treatments 30 DAT 60 DAT 90 DAT 120 DAT
T, : FYM (50%) + Vermicompost (50 %) 4.10 5.60 13.27 17.11
T, : FYM (50%) + Vermicompost (50%) + BF 4.33 6.86 13.54 17.44
T, : FYM (50%) + Vermicompost (25%) + Neem cake (25%) 4.53 7.14 13.71 17.53
T, . FYM (50%) + Vermicompost (25%) + Neem cake (25%) + BF 5.29 8.50 14.39 18.27
T, : Poultry manure(50%) + Vermicompost (50 %) 4.73 7.60 13.66 17.68
T, : Poultry manure(50%) +Vermicompost (50%) + BF 4.53 7.40 13.83 17.82
T, : Poultry manure(50%) + Vermicompost (25%)+ Neem cake (25 %) 4.26 6.60 13.42 17.35
T, : Poultry manure(50%) + Vermicompost (25%)+ Neem cake (25%) + BF 5.03 7.65 14.12 18.04
T, : RDF @ 150:60:60 NPK kg ha™ 5.19 7.70 14.26 18.15
SEm+ 0.05 0.26 0.007 0.008
CD 0.15 0.78 0.02 0.02

BF = Azospirillum and PSB @ 5 kg ha™ each, DAT = Days After Transplanting.

Table 4
Leaf dry weight (g) of onion at different stages of crop growth as affected by different organic manures and bio-fertilizers
Treatments 30 DAT 60 DAT 90 DAT 120 DAT

T, : FYM (50%) + Vermicompost (50 %) 0.13 0.89 1.83 7.51
T, : FYM (50%) + Vermicompost (50%) + BF 0.24 0.91 1.98 8.25
T, : FYM (50%) + Vermicompost (25%) + Neem cake (25%) 0.12 0.88 1.75 7.48
T, . FYM (50%) + Vermicompost (25%) + Neem cake (25%) + BF 0.50 1.43 2.92 9.46
T, : Poultry manure(50%) + Vermicompost (50 %) 0.36 1.18 2.25 8.61
T, : Poultry manure(50%) +Vermicompost (50%) + BF 0.29 1.12 2.20 8.38
T, : Poultry manure(50%) + Vermicompost (25%)+ Neem cake (25 %) 0.35 0.96 2.23 8.30
T, : Poultry manure(50%) + Vermicompost (25%)+ Neem cake (25%) + BF 0.40 1.39 2.30 9.12
T, : RDF @ 150:60:60 NPK kg ha™ 0.45 1.40 2.33 9.28
SEm+  0.01 0.004 0.19 0.01

CD 0.03 0.01 0.58 0.0

BF = Azospirillum and PSB @ 5 kg ha™ each, DAT = Days After Transplanting.
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Table 5
Neck thickness (mm) of onion at different stages of crop growth as affected by different organic manures and bio-fertilizers
Treatments 30 DAT 60 DAT 90 DAT 120 DAT

T, : FYM (50%) + Vermicompost (50 %) 5.00 12.61 16.85 15.93
T, : FYM (50%) + Vermicompost (50%) + BF 4.79 12.07 16.43 15.31
T, : FYM (50%) + Vermicompost (25%) + Neem cake (25%) 5.26 13.02 18.91 17.41
T, . FYM (50%) + Vermicompost (25%) + Neem cake (25%) + BF 6.20 13.63 19.67 18.64
T, : Poultry manure(50%) + Vermicompost (50 %) 4.84 12.52 16.47 15.83
T, : Poultry manure(50%) +Vermicompost (50%) + BF 5.63 13.46 18.97 17.04
T, : Poultry manure(50%) + Vermicompost (25%)+ Neem cake (25 %) 5.66 12.88 18.96 16.33
T, : Poultry manure(50%) + Vermicompost (25%)+ Neem cake (25%) + BF 5.78 13.49 19.00 18.50
T, : RDF @ 150:60:60 NPK kg ha™ 6.36 14.93 20.00 18.79
SEm+  0.62 0.78 1.50 1.49

CD N.S. N.S. N.S. N.S.

BF= Azospirillum and PSB @ 5 kg ha™ each, DAT= Days After Transplanting.

Table 6
Leaf width (cm) of onion at different stages of crop growth as affected by different organic manures and bio-fertilizers
Treatments 30 DAT 60 DAT 90 DAT 120 DAT

T, : FYM (50%) + Vermicompost (50 %) 0.41 0.85 0.89 0.97
T, : FYM (50%) + Vermicompost (50%) + BF 0.48 0.87 0.91 1.02
T, : FYM (50%) + Vermicompost (25%) + Neem cake (25%) 0.42 0.83 0.92 1.02
T, . FYM (50%) + Vermicompost (25%) + Neem cake (25%) + BF 0.52 0.92 1.04 1.18
T, : Poultry manure(50%) + Vermicompost (50 %) 0.40 0.87 0.88 0.91
T, : Poultry manure(50%) +Vermicompost (50%) + BF 0.45 0.84 1.00 1.09
T, : Poultry manure(50%) + Vermicompost (25%)+ Neem cake (25 %) 0.46 0.89 0.96 1.03
T, : Poultry manure(50%) + Vermicompost (25%)+ Neem cake (25%) + BF 0.51 0.91 1.01 1.07
T, : RDF @ 150:60:60 NPK kg ha™ 0.56 0.93 1.05 1.19

SEm+  0.04 0.02 0.06 0.07

CD N.S. N.S. N.S. N.S.

BF= Azospirillum and PSB @ 5 kg ha™ each, DAT= Days After Transplanting.

Leaf Width (cm)

Similar to neck thickness, there was no significant
difference found among various treatments of
organic manures with respect to leaf width at
different stages of plant growth. However,
numerically higher leaf width was observed with T,
treatment receiving RDF and lowest at T, with
poultry manure (50%) + vermicompost (50%).

The morphological features like plant height, leaf
length, number of leaves and leaf dry weight were
greatly influenced by organic sources.

The increased plant height with the application
of farmyard manure, vermicompost and neem cake
may be attributed to their higher N content of 1.20,
0.95 and 0.84 % respectively. Vasanthakumar (2003
[17]) reported that combined inoculation of
Azospirillum and PSB produced synergistic effect,
resulting in increased shoot length, number of leaves
in solanaceous crop plants.

Similar results of increased plant height with FYM
were reported in maize (Kumpawat, 2004 [8] ; Balyan
et al., 2006 [1]), with vermicompost in onion (Reddy

and Reddy, 2005 [15]), spinach (Peyvast et al. 2008a
[13]), mulberry (Ranuma et al. 2012 [14]), pepper
(Lopez et al. 2012 [9]), brinjal (Mamta and Rao, 2012
[10]) and anise (Darzi et al., 2012 [6]), with FYM,
vermicompost and neem cake in Solanum nigrum
(Umesha et al., 2011 [16]), with vermicompost and
neem cake in baby corn (Murugan, 2000 [11]), with
neem cake and bio-fertilizers in blackgram (Hakeem
et al., 2008 [7]) and with poultry manure, neem cake
and panchakavya in moringa (Beaulah, 2001 [2]).
Similar to plant height, Reddy and Reddy (2005 [15])
further recorded significant increase in number of
leaves plant™ with increasing levels of vermicompost
(from 10 to 30 t ha™) in onion (cv. N-53).

The leaf dry weight increased with the age of
the crop registering the highest at harvest with the
application of different combinations of organic
manures. The increase in leaf dry weight may be
due to progressive increase in plant height, number
of leaves plant™ and leaf length. The FYM can
substitute inorganic fertilizers to maintain
productivity and environmental quality (Choudhary
et al. 2002 in chilli [5] ; Bhuma, 2001 [3]).

2590

International Journal of Tropical Agriculture © Serials Publications, ISSN: 0254-8755



Effect of Organic Manures Enriched with Bio-fertilizers on Growth of Onion (Allium cepaL.)

REFERENCES

Balyan, ].K, Singh, P, Kumpawat, B.S and Jain, L.K. (2006).
Effect of integrated nutrient management on maize
(Zea mays L.) growth and its nutrients uptake. Current
Agriculture. 30(1-2): 79-82.

Beaulah, A. (2001). Growth and development of moringa
(Moringa oleifera Lam.) under organic and inorganic
systems of culture. Ph D. Thesis submitted to Tamil
Nadu Agricultural University, Coimbatore.

Bhuma, M. (2001). Studies on the impact of humic acid on
sustenance of soil fertility and productivity of
greengram (VBNGG-2). M. Sc. (Agri.) Thesis, Tamil
Nadu Agricultural University, Coimbatore, India.

Chhonkar, P.K. (2003). Organic farming: Science and
belief. Journal of the Indian Society of Soil Science. 51(4):
365-367. Department of Agricultural Microbiology,
University of Agricultural Sciences, Dharwad. pp. 50-
54.

Choudhary, B.R, Fageria, M.S and Dhaka, R.S. (2002). Role
of growth hormones in chillies - A review. Agricultural
Review. 23(2) : 145-148.

Darzi, M.T, Seyed Hadi, M.H and Rejali, F. (2012). Effects
of the application of vermicompost and phosphate
solubilizing bacterium on the morphological traits
and seed yield of anise (Pimpinella anisum L.). Journal
of Medicinal Plants Research. 6: 2, 215-219.

Hakeem, S.A, Thomas, T and Shagufta Wani. (2008). Effect
of different levels of neem cake and biofertilizers
on growth, yield attributes and nutrient uptake in
black gram (Vigna mungo L.) type-9. Environment and
Ecology. 26: 1A, 369-371.

Kumpawat, B.S. (2004). Integrated nutrient management
for maize - Indian mustard cropping system. Indian
Journal of Agronomy. 49(1): 18-21.

Lopez, Gomez, B.F, Lara-Herrera, A, Bravo-Lozano, A.G,
Lozano-Gutierrez, ], Avelar-Mejia, J.J, Luna-Flores,
M and Llamas-Llamas, J. (2012). Improvement

of plant growth and yield in pepper by vermicompost
application, in greenhouse conditions. Journal of Acta
Horticulture. 947, 313-317.

Mamta Wani, K.A and Rao, R. (2012). Effect
of vermicompost on growth of brinjal plant (Solanum
melongena) under field conditions. Journal on New
Biological Reports. 1: 1, 25-28.

Murugan, (2000). Integrated nutrient management in baby
corn. Indian Journal of Horticulture. 63(1): 98-100.

NHB, database (2013), National Horticulture Board,
Ministry of Agriculture, Govt. of India, Gurgaon,
pp- 164-165.

Peyvast, G, Olfati, ]. A, Madeni, S and Forghani, A. (2008)a.
Effect of vermicompost on the growth and yield of
spinach (Spinacia oleracea L.). Journal of Food,
Agriculture & Environment. 6: 1, 110-113.

Ranuma, Das Neog, K, Pamehgam, M, Borua, U.C and
Bindro, B.B. (2012). Effect of Vermi-
compost application on leaf yield of mulberry and
cocoon characters of silkworm Bombyx mori in the
north eastern region of India. Bulletin of Indian Academy
of Sericulture. 15: 2, 33-36.

Reddy, K.C and Reddy, K. M. (2005). Differential levels of
vermicompost and nitrogen on growth and yield in
onion (Allium cepa L.) - radish (Raphanus sativus L.)
cropping system. Journal of Research, ANGRAU. 33(1) :
11-17.

Umesha, K, Soumya, S.P, Smitha, G.R and Sreeramu, B.S.
(2011). Influence of organic manures on growth, yield
and quality of makoi (Solanum nigrum L.). Indian
Journal of Horticulture. 68: 2, 235-239.

Vasantha kumar, S. K., (2003) Studies on beneficial
endorhizosphere bacteria in solanaceous crop plants.
M. Sc (Agri.) Thesis, University of Agricultural
Sciences, Dharwad, Karnataka, India.

Vol. 33, No. 4, October-December 2015

2591








