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Effect of Integrated Nutrient Management under Different Irrigation Methods
on Soil Properties, Yield and Storability of rabi Onion

B. D. Bhakare®, J. B. Shinde, S. S. Tuwar and M. B. Dhonde
AICRP on Irrigation Water Management, MPKV, Rahuri- 413722, India.

Abstract : Field experiments were carried out for three years (2013-15) involving
three irrigation methods and six INM treatments comprising of organic manures
(Farmyard manure, press-mud compost and vermicompost) in combination with
recommended dose of fertilizers (100:50:50 kg ha' N, PO and K,O) and 125:62.5:25
kg ha' N, P,O,and K,O as per soil test along with absolute control replicated thrice
in split plot design to study their influence on soil properties and storability of rabi
onion. The drip irrigation and RDF along with FYM recorded highest plant height,
number of leaves, equatorial diameter, polar diameter, bulb yield, water use efficiency
and total nutrient uptake in rabi onion, highest gross monetary returns, maximum
net income, highest B:C ratio (3.91), maximum net extra income and lower total
loss during storage of onion over other treatment combinations.
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Introduction

India is the second largest producer of onion in
the world with an area of 10.63 lakh hectares and total
production of 151.17 lakh MT per annum next only to
China. The major onion producing areas in country are
located in Maharashtra, Gujarat, Karnataka, Tamil Nadu
and Andhra Pradesh. Maharashtra is the largest producer
of onion with an area of 4.15 lakh hectares and production
of 49.05 lakh tonnes and productivity of11.8 tha. Tts
cultivation is concentrated mainly in Nashik, Pune,
Jalgaon, Dhule, Ahmednagar, Solapur and Satara districts
(Anonymous 2012).

In onion production, nutrition is one of the most
important factors. The use of organic manures has been
reported to improve physical, chemical and biological
properties of soil and in-turn yield of onions but organic
manure alone may not be able to meet the nutritional
requirement of high yielding onion cultivars. Yadav et
al. (2003) emphasized the role of nutrients on vegetative
growth, yield and quality of onion. Keeping in view, the
significance of organic manures, nutrients and water, the
present experiment was carried involving different
organic sources with inorganic fertilizers and methods
*Corresponding author (Email: bapusaheb1661@ gmail.com)

of irrigation for achieving higher productivity of onion
without deteriorating the soil.

Methods and materials

A field experiment was carried out consecutively
for three years at AICRP on Irrigation Water
Management, M.P.K.V., Rahuri during the rabi seasons
of 2013-15. Experiment was laid out in a split plot design
with three replications with three different irrigation
methods (Table 1) coupled with six different Integrated
Nutrient Management treatments comprising of organic
manures (Farmyard manure, press-mud compost and
vermicompost) in combination with recommended dose
of fertilizers (100:50:50 kg ha' N, P,O, and K,0) and
also fertilizer dose (125:62.5:25kgha' N, P O,and K, 0)
as per soil test along with absolute control.

The experimental soil (Vertic Inceptisol, 90 cm
deep) had pH 8.35, EC 0.23 dSm’!, organic carbon 0.54
per cent, low in available N, medium in available P and
high in available K content, hydraulic conductivity 0.83
cm hr!, bulk density 1.32 Mg m? with field capacity of
41.50 per cent and permanent wilting point of 20.35 per
cent. The soil and plant samples were analysed for
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different parameters before and after the harvest of the
crops by using standard methods of analysis (Jackson
1973).

The required quantity of irrigation water through
drip and micro sprikler was computed on the basis of 100
per cent crop evapotranspiration and irrigated on alternate
day and 50 mm CPE in the surface irrigation method.
Nitrogen was applied through urea while P and K were
added through single super phosphate and muirate of
potash, respectively. The biometric and yield observations
were recorded. The data generated was pooled over years
and analysed following statistical procedure (Panse and
Sukhatme 1985).

Results and Discussion

The plant height and number of leaves at 90 DAT
(Days after Transplanting) were significantly higher under
drip irrigation at alternate day, while lowest was under
surface irrigation (Table 1). INM treatments (RDF) along
with FYM recorded highest plant height and number of
leaves while lowest was recorded in control treatment.
The results are in close agreement with the observations
recorded by Jayathilake ef al. (2002). An increase in plant
height and number of leaves facilitated the increased
storage of assimilates and in-turn bulb development
which results in increased bulb production. The results
obtained are in close agreement with the observations
recorded by Jayathilake er al. (2002) and Khandelwal
(2010).

Drip irrigation at alternate day recorded
significantly highest equatorial diameter (6.37 cm) and
lowest was recorded in surface irrigation. RDF along
with FYM recorded highest equatorial diameter of onion
bulb, while lowest was recorded under control treatment
(Table 1). The drip irrigation at alternate day recorded
significantly highest polar diameter (5.67) but was at par
with the treatment comprising of RDF along with
application of vermicompost. The higher equatorial and
polar diameter under drip irrigation and INM treatments
might be due to the significant increase in height, number
of green leaves and combined effects of both might have
helped to accumulate more carbohydrates, resulting in
increased equatorial diameter. Since the bulb is the storage
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organ of the onion and whatever carbohydrates,
produced in the leaves are trans-located and stored in
the bulb which results in a bigger size of bulb. The drip
irrigation at alternate day as per ETc recorded
significantly highest bulb yield (34.56 MT ha). The
lowest yield was recorded under surface irrigation
(24.43 MT ha'). Treatment comprising of RDF and
FYM recorded significantly highest bulb yield (39.44
MT) and the lowest was recorded in the control
treatment (15.33 MTha'). The application of FYM
might have improved soil porosity, availability of nutrients
and proliferation of microbes which in-turn increased
the yield of onion. Drip irrigation and INM treatment
(RDF + FYM) recorded significantly higher onion bulb
yield owing to increased vegetative growth parameters
and yield contributing characters. Warade et al. (1995)
also reported similar findings.

The highest total water was applied under
surface irrigation at 50 mm CPE (101.11 cm) followed
by micro sprinkler irrigation (59.48 cm) and drip irrigation
(55.29 cm) at alternate day. Among INM treatments,
on an average 72.40 cm of water was applied to all the
treatments. Highest water use efficiency was observed
under drip irrigation at alternate day on ETc (708 kg ha-
'em) and lowest was in surface irrigation. Among INM
treatments, highest WUE was recorded in treatment
having RDF along with FYM and lowest was in the
control treatment. The highest water saving of 46.84
per cent was observed in drip irrigation while it was 42
per cent under micro sprinkler irrigation.

In INM treatments, the highest water use
efficiency was in the treatment RDF + FYM (380 kg
ha' cm) followed by RDF+ VC (332 kg ha! cm). The
lowest water use efficiency was in the control treatment.
Overall the water saving percentage in INM treatments
was 29.59. These results are in close agreement with
Gorantiwar et al. (1991), Sonawane (2009) and Tripathi
et al. (2010).

Balance sheet of nutrients

Balance sheet of nutrients (Table 2) revealed
that there was a net positive balance of major nutrients
in all the irrigation methods, the highest being under
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surface irrigation. The INM treatments had a negative
balance for all the major nutrients in control treatment.
This might be due to enhanced uptake of nutrients in
drip and micro sprinkler irrigation methods. Further, INM
also favoured uptake of nutrients. Similar results were
also reported by Shinde et al. (2013).

Economics

The gross and net monetary returns and B:C
ratio were highest under drip irrigation with RDF along
with FYM @10t ha!, followed by micro sprinkler
irrigation (Table 3) and lowest B:C ratio was observed
under the surface irrigation treatments. The net extra
income over control under drip irrigation was highest
under the treatment RDF along with 10 t ha' FYM.
Similar results were obtained by Basavraja et al (2007).

Storage Studies

The per cent total losses (Table 4) were
significantly higher in the surface irrigation while lowest
loss was in the treatment with drip irrigation. The INM
treatment RDF + FYM and control treatments recorded
the lower per centage of total losses as compared to
AST (As per Soil Test) which recorded highest total
losses of onion in storage at all the periods of storability.
The per cent total losses in onion during storability were
due to increase in water use efficiency and nutrient use
efficiency. These results are in close agreement with
those of Kadam (2012).

Conclusions

Planting of rabi onion under drip irrigation on
flat beds and irrigation at alternate day at 100% ETc
and application of RDF (100:50:50 kg N, P,O, and K,O
ha') with 10 t ha”' FYM is recommended in medium
deep soils of Maharashtra for higher yield, water saving,
improved storability and returns.
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