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Abstract

The present studies were undertaken during 2013-14 and 2014-15 to investigate the influence of drip
fertigation on yield and benefit cost ratio of cauliflower cv. PSBK-1. The field experiments were laid out
in randomized block design with four replications and six fertigation levels (100, 90, 80, 70, 60 and 110
percent of recommended dose). Fertigation with recommended dose significantly, increased the curd
weight and curd yield by 17.8 and 17.9 percent over 60% RD, and also this treatment had better water
and nutrient utilization. Furthermore, fertigation applied in ten equal splits led to an optimum supply of
nutrients to cauliflower at different growth stages thus leading to higher curd weight and yield. The
highest benefit cost ratio (B:C) was recorded under 100 percent recommended dose (3.75:1) closely
followed by 110 percent (3.56:1) while the lowest of 3.13:1 was recorded with 60% RD with the
differences in benefits related to the higher marketable yield and nutrient availabilities. The study
suggests that application of recommended dose of fertilizer through drip irrigation in 10 equal splits leads
to higher and sustainable cauliflower production.
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Introduction

Enhancing the productivity is a prime objective to feed the ever growing population from
shrinkage resources. There is an imperative need to produce more from less arable land and
water. The continuous improvement in productivity with optimum utilization of water,
fertilizer and natural resources is essential for sustainability of any production system. Apart
from the economic considerations, the adverse effect of injudicious use of water and fertilizers
can also have adverse implications on the environment. Hence, there is a need for
technological interventions that will help in minimizing the use of precious resources (fertilizer
and water) and maximizing crop production without any detrimental effects on the
environment. Among the various techniques of water and nutrient application, the micro
irrigation practices are very efficient and water conserving. The drip or trickle irrigation is
important due to the many unique advantages it provides like conservation of soil moisture,
optimum utilization of water resources, lesser wastage of nutrient, proper and sustained water
and nutrient availability to the crop. It delivers water and nutrients directly to the root zone of
the crop and water is applied in precise amount which synchronizes with the requirement of
the crop. Application of plant nutrients by dissolving them in irrigation water with the drip
system is termed as fertigation, prevents the leaching and volatilization losses of nutrients. The
major advantages of fertigation are in saving of labour, appropriate timing of application of
water and nutrients and their uniform distribution (Raina, 2002) 1. Apart from other
advantages like minimum leaching and volatilization losses, higher fertilizer use efficiency
besides higher crop yields (Raina et al., 2011) 81,

Cauliflower (Brassica oleracea var. botrytis L.) is an important member of Cole crops and
belongs to family Cruciferae. It is one of the most important winter vegetables of India. In
India, cauliflower is grown on an area of 402 thousand ha with a production of 7887 thousand
metric tonnes and productivity of 19.6MT/ha (NHB, 2013) 6. Cauliflower is one of the
important winter vegetable crop of mid hill region of Himachal Pradesh. The area under
cauliflower cultivation in Himachal Pradesh as about of 79.5 thousand hectares with annual
production of 1521.1 thousand metric tonnes and productivity of 19.1MT/ha (NHB, 2013) [¢],
Drip irrigation is the most suitable method for uniform head size and high quality produce. In
fact, it calls for total switch from conventional methods to efficient technique of irrigation and
fertigation. In view of the aforestated facts, the present investigation was undertaken to study
the influence of drip fertigation on yield and economics of cauliflower.
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Methodology

The experiment was conducted at the experimental farm of
Department of Soil Science and Water Management, Dr. YS
Parmar University of Horticulture and Forestry, Nauni, Solan
(HP) during two crop year (2013-2015). It is located at 30° 51’
N latitude and 76° 11' E longitude and an elevation of 1175 m
above mean sea level having average slope of 7-8 percent.
The study area falls in sub-temperate, sub-humid agro-
climatic zone of Himachal Pradesh (zone-2). The soil
(Eutrochrept) was gravelly sandy loam in texture and neutral
in reaction. This experiment was laid out in Randomized
block design with six treatments combinations and four
replications (Gomez and Gomez 1984) ©l. The treatments
comprised of six levels of nutrients through drip irrigation or
fertigation viz. T; (100% of Recommended dose), T» (90% of
Recommended dose), Ts (80% of Recommended dose), Ta
(70% of Recommended dose), Ts (60% of Recommended
dose), Ts (110% of Recommended dose). The recommended
dose of FYM was applied before start of experiment.
Recommended doses of N, P and K are 125, 108 and 76kg/ha,
respectively for cauliflower in Himachal Pradesh. Fertigation
was done through venturi in 10 equal split applications at 10
days interval. The water soluble fertilizer (WSF-19:19:19)
was used for fertigation. To meet the NPK requirement of
different treatments, WSF was supplemented with urea and
murate of potash (MOP). After each fertigation, drip system
was thoroughly flushed for 5 minutes. Different doses of
fertilizers were applied by regulating the supply with the help
of closing and opening knobs put at appropriate places. The
size of experimental plot was 5 m x 1.8 m with spacing of 60
cm X 45 cm. The cost of cultivation was worked out
considering sum of fixed cost (land revenue, depreciation,
rental value of land and interest on fixed capital) and variable
cost (labour cost, material cost and interest on working
capital). Further benefit cost ratio was calculated by following
formula. The observations were recorded on different
quantitative characters of cauliflower, viz. curd weight and
curd yield. Curd yield (gha*) was calculated from the weight
of curds obtained per plot (kg). The data recorded for various
parameters under field experiments were subjected to
statistical analysis using randomized block design (RBD) and
treatment means were separated by critical difference at 5%
level of significance (Gomez and Gomez 1984) 2. The benefit

https://www.thepharmajournal.com

cost ratio was calculated by considering the cost of variable as
well as fixed inputs and prevailing market rates, the
expenditure incurred on various inputs and operations.
Simultaneously, gross returns were worked out for each
treatment based on quality and market prices of the produce.
The net returns were worked out by deducting the cost
incurred from the gross returns of the particular treatment.

Benefit Cost Ratio = Gross Return (Rs/ha)/Total Cost (Rs/ha)

Results and discussion

The plant parameters of cauliflower i.e, curd weight and yield
were significantly influenced by different levels of fertigation
(Tablel). The curd weight is an important parameter that
determines the commercial viability and acceptability of a
variety and is one of the most important traits attaining
highest consideration in research programs. Application of
recommended level of nutrients T, i..100% of recommended
dose produced maximum (873.8 g plant?) curd weight which
was at par with Tg i.e.110% of recommended dose (844.4 g
plant'). A comparision of data among different fertigation
level reveals that T1, To, T3, T4, Tsand Te registered curd yield
in the tune of 291.0, 274.5, 266.5, 254.3, 246.9 and 281.2q ha’
1, respectively. The increase in curd yield was noted to be 18
percent higher under 100% RD treatment over to 60% RD
treatment. These results suggested that increasing level of
fertigation significantly improved the curd yield. Significantly
higher yield under 100% RD treatment may be attributed to
much better water and nutrient utilization as nutrients were
applied in ten equal splits. These fractionated supplies in
optimum nutrient concentration might have met the nutrient
requirement of cauliflower at various growth stages thus
leading to higher curd weight and yield. Kapoor et al. (2014)
Bl Sathya et al. (2008) ['% and Brahma et al. (2010) U
observed significantly higher yield of tomato on fertigation.
Similar observations were also made by Patel and Rajput
(2003) 1 in broccoli. Yanglem and Tumbare (2014) I have
also made the similar findings and attributed to such effect at
higher fertigation level, crop meet out its nutritional
requirement at respective growth stage which lead to
luxurious growth and there by enhancement of yield in
cauliflower.

Table 1: Influence of drip fertigation on net curd weight and curd yield of cauliflower

Treatments Curd weight (g plant?) Yield (q ha)

T1(100% of Recommended dose through drip) 873.8 291.0
T2(90% of Recommended dose through drip) 825.5 274.5
T3(80% of Recommended dose through drip) 800.3 266.5
T4(70% of Recommended dose through drip) 763.8 254.3
Ts (60% of Recommended dose through drip) 741.4 246.9
Ts (110% of Recommended dose through drip) 844.4 281.2

CD(0.05) 41.64 13.92

The present investigation, in table 2 reveals that maximum
gross income was recorded in Ty i.e. 100% of Recommended
dose (Rs 436500) followed by T i.e. 110% of Recommended
dose (Rs 421800), T, i.e. 90% of Recommended dose (Rs
411750) and minimum (Rs 370350) under Ts i.e. 60% of
Recommended dose through drip fertigation. Similarly, net
returns were maximum (Rs 34451.84) under T, i.e. 100% of
Recommended dose followed by Tg i.e. 110% of
Recommended dose (Rs 329269.95), T, i.e. 90% of
Recommended dose (Rs 320325.68) and minimum (Rs

280584.30) under Ts i.e. 60% of Recommended dose through
drip fertigation. The highest benefit cost ratio (3.75:1) was
worked out in treatment T; i.e. 100% of Recommended dose
which was rated as the most profitable and cost effective
fertigation followed by T i.e. 110% of Recommended dose
(3.56:1) and T, i.e. 90% of Recommended dose (3.50:1),
whereas, lowest benefit cost ratio was recorded under Ts i.e.
60% of Recommended dose through drip fertigation (3.13:1).
Hence, application of nutrients as 100% RD through drip
irrigation in splits can be used for maximizing the cauliflower
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yield.

Comparatively, higher B:C ratio under Ti (100% of
Recommended dose) may be due to higher marketable yield
and nutrient availabilities. The treatments Te and T, were also
found to be superior over other treatments which may also be
attributed to the higher yields and favorable soil environment.
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Though the crop yield did not differ significantly under T, and
Te but quantum of fertigation applied, was highly different
which lead to the slight variation in B:C ratio under these
treatments. These results are in agreement with those of
Kapoor et al. (2014) BI; Raj et al. (2015) [l and Khan et al.
(1999) 4,

Table 2: Cost economics of different drip fertigation treatments in cauliflower

Treatments Fixed cost Variable cost Total cost of cultivation Yield Gross Income Net Returns B:C_:
(Rs) (Rs) (Rs/ha) (g/ha) (Rs/ha) (Rs/ha) Ratio
T1 14102.15 77882.02 91984.16 291.0 436500 344515.84 3.75:1
T2 14102.15 77322.17 91424.32 274.5 411750 320325.68 3.50:1
T3 14102.15 76767.59 90869.73 266.5 399750 308880.27 3.40:1
Ta 14102.15 76218.14 90320.28 254.3 381450 291129.72 3.22:1
Ts 14102.15 75663.56 89765.70 246.9 370350 280584.30 3.13:1
Ts 14102.15 78427.91 92530.05 281.2 421800 329269.95 3.56:1
Conclusion Society of Soil Science. 2011;59:268-277.

On the basis of above study, it may be concluded that
application of 100% RD of nutrients in ten splits through drip
irrigation was found better in curd yield and benefit cost ratio
over rest of the fertigation treatments. Compared with other
treatments, use of 100% RD through fertigation resulted in
significantly greater availability of nutrients, as also that
contributed to higher yield of cauliflower. Therefore, it may
be concluded that drip fertigation of 100% cent recommended
dose of fertilizers at ten days interval is an ideal practice to
achieve higher and sustainable cauliflower production.
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