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ABSTRACT

A field experiment was conducted during summer season of 2004 and 2005 to find out the
effect of various sources (FYM, VC and PM) and rates of organic manures (100%, 125%,
150% RND) on yield, quality and economics of onion (Pusa Red) on a sandy clay-loam

soil low in available N and medium in available phosphorus and potassium. Pooled data
analysis revealed that the application of organic manure significantly influenced the yield
attributes and bulb yield of onion over 100% RND as urea (control). Progressive increase
in dose of all the organic manures significantly increased the bulb yield, haulm vyield,
pungency (%) and nutrient uptake (NPK). The application of 150% RND as poultry
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manure gave higher bulb (270.84 q ha™) and haulm yields (35.13 q ha™) than other sources

Article Info and levels of organic manures. Soil physical parameters viz. bulk density and water stable
Accepted: aggregates did not showed any profound effect due to addition of organic materials. The
04 September 2019 maximum organic carbon build up was occurred (0.54%) when 150% RND was supplied
Available Online: through PM (T,). Soil biological properties showed improvement in the soil microbial
10 October 2019 counts over its initial values at the end of 2-years due to supplementation of organic

sources. All the organic treatments recorded higher economic returns over control and the
highest net returns (Rs. 74,233 ha™) was obtained due to 100% as poultry manure followed
by 125% RND as poultry manure (Rs. 72,195ha™) which was 105.05 per cent higher than
control (Rs. 36,202 ha™). The net benefit-cost ratio was also highest with 100% RND
applied as poultry manure (2.33).

Introduction the world. Uttar Pradesh ranks third (12.46%)

in onion production after Maharashtra (23%)

Onion (Allium cepa L.) is one of the most
important commercial vegetable crops grown
extensively throughout the country. India
ranks first in area (0.49 m ha) and second in
production (4.9 m tonnes) of onion bulbs in
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and Guijarat (16.86%). The annual production
of onion in the world is about 35 tonnes and
India accounts 16% of the total world
production and ranks second after China.
Besides, 70% of foreign exchange earnings
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among fresh vegetables come from only onion
(Fageria, 2003). The continuous chemical
fertilizer use deteriorated crop while organic
manures improved these properties (Watson et
al., 2002). The farmers can in turn obtained
good remuneration from the organically
produced vegetables due to their heavy
demands in national and international markets
(Singh, 2005). Adoption of organic vegetable
production would largely depend upon
supplies of organic inputs, thoroughly backed
up by well-proven production technologies.
Judicious use of organic manures can maintain
long term soil fertility and sustain higher
productivity of crops. Nitrogen is considered
to be the most limiting factor realizing higher
yields. An adequate supply of nitrogen to
onion is associated with efficient source to
sink  relationship  leading to  higher
productivity. The present investigation was
therefore conducted to study the effect of
different organic nitrogen nutrition sources on
yield attributes, yield and quality of onion in
agro-ecology of eastern Uttar Pradesh.

Materials and Methods

A field experiment was conducted during the
winter seasons of 2004 and 2005 at the
Research Farm, Institute of Agricultural
Sciences, BHU, Varanasi. The soil was sandy
clay loam in texture having pH 7.12, organic
carbon 0.45% and EC 0.32 dSm™. The
available N, P and K contents of soil were
180.50, 18.46 and 202.42 kg ha™, respectively.
The water holding capacity, bulk density and
porosity of the surface soil (0-15cm) were
40.86%, 144 g cc™ and 42.40%, respectively.
A set of 10 treatments comprising 3 different
rates i.e. 100%, 125% and 150% of
recommended nitrogen dose (RND) and 3
sources of organic manures viz., farmyard
manure (FYM), vermicompost (VM) and
poultry manure (PM) were compared with
recommended nitrogen dose given through
urea (control). The experiment was laid out in
a randomized block design with 3 replications
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in fixed plots in both the years. The nutrient
contents of the organic manures were applied
on dry weight basis. The organic manures
were applied as per treatment 15 days before
sowing and mixed thoroughly in 15 cm top
soil layer. In control treatment, recommended
dose of nitrogen through urea was drilled at
sowing, 10 cm deep and 5 cm away from seed.
The NPK contents of FYM, VM and PM were
0.50, 2.30 and 2.80% N, 0.20, 0.75 and 2.20%
P,Os and 0.50, 1.23 and 1.30% K30,
respectively. Sixty days old seedlings of ‘Pusa
Red” were transplanted at 20x10 cm spacing
on 26 and 20" February, in 2004 and 2005,
respectively. The crop was harvested ninety
days after transplanting in both the years on 30
May and 28 May during 2004 and 2005,
respectively. Standard agronomical practices
were followed to grow successful crop during
both the years. The data on days to 50% bulb
formation, bulb diameter, bulb and haulm
yields were recorded. The samples were
analyzed separately for N, P and K contents
after drying it in an oven, ground properly in a
Wily mill to pass through a 30 mesh sieve.
Carbohydrate content (%) was determined
using method described by Loomis and Shull
(1937). Pungency (%) was computed by Allyl-
propyl-disulphide content in onion bulb
determined as Pyruvic acid using formula
suggested by Hort and Fisher (1970).
Economics of the treatments were computed
on the basis of prevailing market rates of
produce and agro-inputs. As the trend of data
was similar in both the years, pooled data are
presented.

Results and Discussion

Effects on yield attributes and yield

The application of 150% RND as poultry
manure recorded maximum bulb diameter and
achieved 50% bulb-formation stage
significantly early compared to other
treatments (Table 1). It is clear from the data
that the bulb and haulm vyields were
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significantly  influenced by  different
treatments of organic nitrogen. The maximum
bulb yield (270.84 q ha™) was recorded with
the application of 150% RND as poultry
manure which was significantly better than
control (236.30 g ha™). The increase in bulb
yield due to 150% RND through PM was
14.62% higher over control. In general, the
significant improvement in yield attributes of
onion with organic nitrogen fertilization could
be ascribed to overall improvement in vigour
and crop growth. The increase in yield may be
due to better root proliferation, enhanced
nutrients uptake and water, higher leaf
number, more photosynthesis and accelerated
rate of food assimilation (YYadav et al., 2005).
Increasing levels of organic nitrogen also
increase bulb and haulm yields irrespective of
sources. This could be attributed to increased
vegetative growth possibly a result of effective
utilization of nutrients absorbed and a result of
improved nourishment through N-fertilization
(Bhakher et al., 1997). In general better
performance of PM on yield was probably due
to higher rate of mineralization (Azad and
Lehria, 2001; Babu et al., 2002 and Chettri et
al., 2002).

Effect on quality

Significantly higher values of quality
parameters viz., pungency percentage was
recorded with the application of poultry
manure followed by vermicompost and FYM
compared to control (Table 2). Application of
organic N significantly increased the ally-
propyl disulphide content in onion bulb and
the maximum value was recorded with the
application of 150% RND as poultry manure.
Application of organic N at higher rates also
significantly  increased the ally-propyl
disulphide content in onion. Carbohydrate (%)
did not produce any significant difference due

to various organic sources and their
application rates. Increasing organic N
increased volatile and fatty oil contents

resulting in significantly higher production of
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ally-propyl disulphide in onion bulb. These
results are in close agreement with findings of
Singh et al., (1996).

The mean total uptake of nitrogen, phosphorus
and potassium by onion was significantly
highest under all organic treatments compared
to control and the highest uptake (42.03N,
4181 P,0s and 7723 K,O kg ha®
respectively) was recorded with PM @150%
RND.

Soil properties

Soil physical parameters viz. bulk density and
water stable aggregates did not showed any
profound effect due to addition of organic
materials (Table 3). The values of chemical
properties of soil like organic carbon,
available N, P and K increased significantly
from initial stage and over control treatment
on the completion of 2 years cycle of rice-
table pea-onion sequence. The maximum
organic carbon build up was occurred (0.54%)
when 150% RND was supplied through PM
(T4) while the least value (0.40%) was noticed
with the 100% RND through urea (T10). The
organic carbon of the soil increased over its
initial status (0.38%) under nitrogen supply
through organic sources. The nutrient status of
the experimental site was also affected
significantly by the application of different
organic manures along with their varying
rates. Results clearly indicated improved
fertility status of soil due to increased values
of available N, P and K in all organic
treatments over its initial value as well as
control.

Application of organic manures with increased
rate enhanced soil fertility over their lower
doses. At the end of 2-year sequence, 150%
RND applied as PM maintained higher values
of organic carbon and available N, P and K.
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Table.1 Effect of organic nitrogen management on yield and economics of onion (pooled data over 2 years)

FYM

T, — 100% RND as

VM

Te — 150% RND as

VM

Ts—125% RND as PM

T - 100%
through urea

SEm +

RND

Bulb
diameter to
50% bulb
formation

|

226

|

|
o6 |

C.D. (0.05)

Total cost
(Rs. ha™)

125% RND as 245.35 34288 63852

254.63
262.22

266.21

236.30

Net return
(Rs. ha™)

Benefit
cost ratio

1.86

2.20

1.85

1.58

Market price of onion bulb (organic) Rs. 400 g, Onion bulb (inorganic) Rs. 300 g™, Cost (Rs. quintal™): FYM - 50, VM - 300, PM - 300 and Urea — 500.
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Table.2 Effect of organic nitrogen management on quality and nutrienuptake of onion (pooled data over 2 years)

Treatments Carbohydrate | Nutrient uptake (kg ha™)

(%0)
10.33

T,:-100% RND as FYM 37.30 68.25

T3-150% RND as FYM

Ts—125% RND as VM

T7—-100% RND as PM

Ty —150% RND as PM

41.81 77.23

C.D. (0.05)

NS

B
e
=

20



Int.J.Curr.Microbiol.App.Sci (2019) 8(10): 16-23

Table.3 Parameters as influenced by organic nitrogen nutrition at the end of 2 years cycle of onion.

Treatment ‘ Soil chemical parameters Soil biological parameters

T, - 125%
RND as FYM

T, - 100%
RND as VM

Ts - 150%
RND as VM

Ts - 125%
RND as PM
T — 100%

RND through
urea

|

C.D. (P=0.05)

21
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Next best treatments in this respect were also
found when PM applied with reduced rates of
125% and 100% RND, respectively.
Continuous application of organic manures in
sufficient quantities have been reported to
improve the soil organic carbon and available
N, P and K in soil thereby sustaining the soil
health (Tiwari et al., 2002).

Soil biological properties showed
improvement in the soil microbial counts over
its initial values at the end of 2-years cropping
sequence due to supplementation of organic
sources. Poultry manure applied @ 150%
RND was best which lead into higher counts
of bacteria (82.45x10%), fungi (37.82x10%) and
actinomycetes (58.23x10%) closely followed
by the treatments where PM was applied with
reduced rates (Tg & T7), respectively.

The control treatment (Ti0) had relatively
lower values of soil microbial count than the
organic treatments. The favourable effect of
organics on soil biological properties is a
proven fact which helped in providing ideal
conditions and presumably increased the
microbial activity because of the available
high organic matter. Hati et al., (2001) and
Shanmei et al, (2002) also reported
favourable effect of organic manures on soil
physical and biological properties.

Economics

A perusal of data (Table 1) revealed that net
return in onion was influenced to a great
extent by organic manure. Data indicated that
application of 100% RND as PM recorded
highest net return (Rs. 74,233 ha™) and
benefit-cost ratio (2.33) over control (Rs.
36,202 ha™ and 1.58).

The monetary gain by application of 100%
RND as PM was 105.05 per cent higher over
inorganic treatment (control). Data further
revealed that progressive increase in N levels
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decreased the net return of onion consequently
application of 100% RND recorded higher net
returns with application of all three sources of
organic manure. Similar trend was observed in
respect to benefit cost ratio.
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