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The present study was carried out at Horticulture Research Centre of Sardar Vallabhbhai
Patel University of Agriculture and Technology, Meerut during 2018. Total ten treatments
were tried in Randomized Block Design (RBD) with three replications to study the effect
of integrated nutrient management on growth, yield and quality of Cucumber. Out of these,
an application of 75% RDF + 12.5 % FYM + 12.5 % VCha™ was found significantly
superior in terms of growth, yield and quality parameters i.e. vine length (cm), number of
leaves plant™, number of primary branches plant™, length and width of leaf (cm), days
taken to first fruit formation (days), number of fruits plant™, length and width of fruit at
edible maturity (cm), weight of fruit at edible maturity (g), fruit yield plant™ (kg), fruit
yield plot™(kg), total fruit yield (gha™), TSS (°Brix)and peel thickness (cm) as compared to
control and other applied treatment. Overall the impact of above observation, the highest
yield (148.88 gha™) of green tender fruits was recorded with a combined dose of different
organic and inorganic sources of nutrients like 75% RDF + 12.5 % FYM + 12.5 % VCha™
and minimum vyield (93.33 gha™) of green tender fruits was observed under control.

Introduction

essential heath nutrients as above and said

Vegetables play an important role to keep
human beings healthy. Vegetables have a
great significance in providing food and
nutritional security and as well as provides
regular income to vegetable grower.
Vegetables are important constituents of
Indian diets as they are rich source of
carbohydrates, proteins, vitamins, minerals,
glucosinolates, antioxidants and fibers (Singh
et al., 2016). Vegetable provides various

that “Vegetables are friends of doctors and
glory of cook”. These are essential
commodities to human diet particularly in
India as large sections of people are
vegetarian. Cucumber (Cucumis sativus L.) is
extensively grown vegetable crop of
cucurbitaceae family. The chromosome
numbers of cucumber are 2n=14 (De,
Candole, 1999). Cucumber is second most
widely cultivated cucurbitaceous crop in
world after watermelon. Cucumber is
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creeping vine that can reach upwards up to 90
cm in length. The spiraling hairy vine and
tendrils that originate from the axils, allow the
plant to readily climb on supporting
structures. The overall root system is
generally shallow with lateral roots extending
further than the vine. However, a tap root can
reach one meter deep. It is a cross pollinated
crop and is pollinated by bees. The cucumber
plant produces three types of rough yellow
flowers including a male or staminate flower,
a female or pistillate flower and a
hermaphrodite flower with both male and
female structures. The pistillate flower can be
recognized from its thin pedicles and it has a
large ovary (immature fruit) at its base. The
staminate flower grows in clusters and each
flower is on a slender stem having three
stamens. Hermaphroditic flowers are able to
produce round fruits. Regardless of the sex,
the flowers are yellow with wrinkled petals.
The ovary has three chambers and is
connected to short, thick stigma lobes. It is a
warm season crop and susceptible to frost.
Optimum temperature range for the growth
and development of cucumber is 18°C-24°C.
A well-drained loamy soil is preferred for
cucumber cultivation with pH ranges 6.0 to
7.0. Cucumber is a very good source of
vitamins A, C, K, Bg, potassium, pantothenic
acid, magnesium, phosphorus, copper and
manganese (Vimala et al., 1999). Edible
portion of cucumber contains 0.4% protein,
2.5% carbohydrates and 0.1% fat and 7.0 mg
vitamin C, 25 mg phosphorus, 10 mg calcium
and 1.5 mg iron per 100 g edible fruit. It is
used for fresh consumption (slicing
cucumber) and for preservation. Immature
fruits are universally used as salad, pickling
and also used with curd for the preparation of
“Rayata”. The green leaves are used as
potherbs and seeds and seed oils are also
edible (Hazra et al., 2011). Integrated
Nutrient Management (INM) system refers to
the balanced use of chemical fertilizers in
combination with organic manures, crop

residues, biofertilizers and other biological
sources (Thriveni et al., 2015). Organic
manures increase the organic matter in the
soil. They provide organic acids that help
dissolve soil nutrients and make them
available for the plants. An application of
organic manures improves the soil fertility,
soil structure and water holding capacity.
Integrated Nutrient Management is one of the
recent methods of supplying nutrients to the
plants by organic as well as inorganic sources
of nutrients to fulfill the nutrient
requirements. The main aim of Integrated
Nutrient Management is to minimize the use
of chemical fertilizers without immolate the
yield. FYM and vermicompost are bulky
organic manures, although supply low quality
of major nutrients, but have potential to
supply all essential nutrients for longer
periods (Baghel et al., 2017). Nitrogen is a
key nutrient which promotes vegetative
growth, developments and vyield of fruit.
Nitrogen plays a central role in the synthesis
of chlorophyll and essential constituent of
compounds like amino acid, proteins, nucleic
acids, porphyrin, flavin, pyridines,
nucleotides, enzymes, coenzymes and
alkaloids which contributes to the growth of
plant. Phosphorous play an important role in
the production of vegetable crops, it imparts
hardiness to shoot, increased size of fruit and
quality, regulates the photosynthesis, governs
physic-bio-chemical processes and helps root
enlargement. Potassium is necessary for many
functions of plants like carbohydrate
metabolism, enzyme activation, osmotic
regulation and efficient use of water, nitrogen
uptake and protein synthesis and translocation
of assimilates. It also has a role in decreasing
certain plant diseases and improves fruit
quality of vegetables (Singh, 1991).

Materials and Methods

conducted at
Centre, Sardar

A field experiment was
Horticultural  Research
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Vallabhbhai Patel University of Agriculture
and Technology, Meerut (U.P.) 250110
during the summer season of year 2018. The
experiment was laid out in Randomized Block
Design (RBD) and replicated thrice. Total ten
treatments were tried namely T; - RDF
(100:60:60 NPK hal), T, - RDF + 15 tonnes
FYM, T3 - RDF + 10 tonnes VC, T4 - 75%
RDF + 25% FYM, Ts - 75 % RDF + 25%
VC, Ts - 50% RDF + 50% FYM, T7 - 50 %
RDF + 50% VC, Tg - 75% RDF + 12.5%
FYM +12.5% VC, Ty - 50% RDF + 25%
FYM + 25% VC and T - Control. The soll
of the experimental field was sandy loam in
texture having pH of 7.70 with available
nitrogen  (149.80 kg ha), available
phosphorus (24.18 kg ha') and available
potassium (113 kg ha™). The cucumber
variety Pant Khira-1 was taken for study
purpose. It was earlier evolved through
inbreeds of indigenous germplasm at
pantnagar and released by the G. B. Pant
University of Agriculture & Technology,
Pantnagar (Uttarakhand) in 2001 and
recommended for western Uttar Pradesh and
Uttarakhand for commercial cultivation. The
seeds were sown in field at a spacing of 1.50
m X 0.60 m. The organic manure like FYM
was incorporated in experimental field as per
the treatments suggested prior to two week of
seed sowing. However, the vermicompost was
also applied in experimental plots at the time
of sowing. The nitrogen, phosphorus and
potassium were applied in the form of urea,
single super phosphate (SSP) and muriate of
potash (MOP). The half dose of nitrogen, full
dose of phosphorus and potassium were
applied in experimental plots at the time of
seed sowing. The remaining half dose of
nitrogen was applied in two equal doses at
vining stage and flower initiation stage. All
the cultural practices were done at regular
intervals with the requirement of crop during
the course of investigation. Similarly, plant
protection measures were also done with
spraying fungicides and insecticides like

mancozeb and monocrotophos. During the
experimentation, various observations on
growth yield and yield promoting parameters
with their quality were recorded during whole
of the cropping period. Thereafter, data were
recorded from three randomly selected plants
in each treatment and statically analyzed by
RBD at 5 % level of significance using
statistical method as suggested by Gomez and
Gomez (1996).

Results and Discussion
Growth parameters

Growth parameters like vine length, number
of leaves, number of primary branches, length
and width of leaf in cucumber were
significantly affected by various INM doses
of organic manure and fertilizers during the
crop growth period in cucumber as shown in
(Table 1). The highest vine length (137.70
cm), maximum number of leaves plant™
(97.80), more number of primary branches
plant™ (8.50) was recorded with the treatment
Tg (75% RDF + 12.5% FYM + 12.5% VC ha’
Y followed by Ts- RDF + 10 tones VC ha™,
while the lowest vine length (119.80 cm),
minimum numbers of leaves plant™ (77.80)
and lowest number of primary branches
plant™ (3.90) was found in control (T1g). This
may be due to improved nutrient uptake by
plants in this treatment, resulting improved
vegetative growth. The organic manure
applied in the form of FYM and
vermicompost might have improved the
physical and chemical properties of the soil
and leading to the adequate supply of
nutrients to the plants with sufficient water
holding capacity and might have accelerate
the vine length, number of leaves plant™ and
number of primary branches plant®. The
combined application of FYM, vermicompost
and inorganic fertilizers increased the
absorption of nutrients especially nitrogen
which enhanced the cell division, cell
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elongation and increased the plant growth.
These findings are in line with Mahmoud et
al., (2009), Vishwakarma et al., (2007) and
kumar and Karuppaih (2008). The treatments
the maximum length (16.20 cm) and width of
leaf (16.70 cm) was found in treatment like
75% RDF + 12.5% FYM + 12.5% VC ha™
followed by RDF + 10 tones VC ha™
However, the control plants had the lowest

length of leaf (9.50 cm) and width of leaf
(11.00 cm). The significant increase in length
and width of leaf might be due to better
nutrient supply by specific combination of
INM treatments which leads to increase the
internal metabolic activities in plants. The
similar results were also reported by Kumar
and Karuppaiah (2008), Prasad et al., (2009),
Anjanappa et al., (2012).

Table.1 Effect of integrated nutrient management on growth parameters of cucumber

Treatments Vine length No. of leaves No. of Branches = Leaf length Leaf width

(cm) plant™ plant™ (cm) (cm)

T, 129.50 87.70 6.60 14.00 14.40
T, 131.70 91.20 7.50 14.50 15.40
T3 134.10 94.00 7.90 15.30 16.10
Ty 126.00 83.90 6.00 13.00 13.10
Ts 127.60 86.10 6.40 13.50 13.70
Te 122.40 81.00 4.30 11.60 12.00
T, 124.40 82.70 5.20 12.40 12.30
Tg 137.70 97.80 8.50 16.20 16.70
Ty 133.40 93.20 7.70 14.80 15.90
T1o 119.80 77.80 3.90 9.50 11.00
S.Em 0.31 0.40 0.26 0.34 0.25
C.D. 0.89 1.16 0.75 1.00 0.72

Table.2 Effect of integrated nutrient management on yield and quality parameters of cucumber

Treatments | Days taken | No. of Fruit | Fruit | Weigh Fruit Fruit Fruit TSS Peel
to 1 fruit | fruits = length =~ Widt = tof yield yield  vyield (q (°Bri thickn
formation = plant® (cm) h fruit (kg (kg plot = ha™) X) ess

(Days) (cm) (@) | plant?) ) (cm)

T, 56.30 740  17.50 359 15290 1.13 6.78 12555 352 0091
T, 60.57 7.60 1750 @ 3.83 @ 154.60 1.14 6.84 126.66 = 3.70 = 0.96
Ts 55.96 8.30 1930 431  159.90 1.27 7.62 14111 394 111
T, 65.17 7.20 1540 @ 3.08 @ 149.80 1.06 6.36 11777  3.02 @ 0.76
Ts 62.03 7.30 16.60  3.39  151.50 1.11 6.66 123.33 338 0.87
Ts 69.07 6.90 13.60 | 2.67 @ 145.30 1.01 6.06 11222 242 @ 0.68
T, 67.17 7.00 1430 291  147.40 1.05 6.30 116.66 2.79 0.71
T 53.40 8.35 2020 438 @ 161.50 1.34 8.04 148.88 = 4.11 @ 1.33
T 57.97 7.90 18.60 4.03  156.40 1.24 7.44 137.70 381 101
Tio 72.23 6.10 11.10 = 257 @ 137.80 0.84 5.04 93.33 174 047
S.Em 0.46 0.19 0.38 0.15 0.49 0.03 0.21 2.70 0.06  0.05
C.D. 1.33 0.54 1.08 0.42 1.43 0.08 0.61 7.81 0.18 | 0.13
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Yield parameters

Yield and yield attributing characters like
days taken to first fruit formation, number of
fruits plant'l, length of fruit (cm), width of
fruits (cm), weight of fruit at edible maturity
(g), fruit yield plant® (kg), fruit yield plot™
(kg) and total fruit yield (q ha™) were found
statistically differed among the treatment
applied in integrated manner i.e. organic and
inorganic with or without combination during
the course of investigation. (Table. 2)

The minimum days to first fruit initiation
(53.40) were recorded in Tg- 75% RDF +
12.5% FYM + 12.5% VC ha™ followed by
Ts- RDF + 10 tones VC ha, while maximum
days to first fruit initiation (72.23) were noted
under Ty (control). The integrated approach
of nutrient application has improved earliness
fruiting as compared to unfertilized plot.
These findings are in line with Arshad et al.,
(2014) and Moharana et al., (2017).

The maximum number of fruits plant™ (8.40),
maximum length of fruit (20.20 cm), highest
fruit width (4.38 cm) and maximum weight of
edible fruit (161.50 g) were recorded with
combination of 75% RDF + 12.5% FYM +
12.5% VC ha™ followed by Ts- RDF + 10
tones VC ha™. Whereas, minimum number of
fruits plant™(6.10), lowest fruit length (11.10
cm) and width (2.57 cm) and minimum
weight of edible fruit (137.80 g) were
observed under control. This is because of
more length and axillaries branches which
maximized the fruiting buds on a vine and
ultimately number of fruits plant® was
increased. The number of fruits plant™
significantly increased with incremental uses
of inorganic nutrients and further with
integrated uses of FYM and vermicompost.
The progressive increase in number of fruits
plant™ might be due to the integrated use of
organic manures and chemical fertilizers like
nitrogen,  phosphorous and  potassium

application through organic manures might
have accelerated the synthesis of chlorophyli
and amino acids resulting more translocation
of photosynthesis from leaves to fruits caused
increased number of fruits plant™. Similar
findings are in conformity with the findings of
Eifediyi and Remison (2010) and Mohrana et
al., (2017). Increase in length and width of
fruit and weight of edible fruit might be due
to, phosphorous content of plant tissue, which
results in proper formation of nucleic acids
and due to cell division average fruit weight
might have increased. In addition, organic
manures are slow releaser and provide
nutrients throughout growth period. These
findings are also in consonance with the
findings of Arisha et al., (2003), Arshad et al.,
(2014) and Singh et al., (2017).

An application of 75% RDF + 12.5% FYM +
12.5% VC ha™ gave highest fruit yield plant®
(1.34 kg), fruit yield plot* (8.04 kg)and total
fruit yield (148.8 q ha™).Whereas, in case of
control plant had lowest fruit yield plant™(0.84
kg) and fruit vyield plot*(5.04 kg) and
minimum fruit yield (93.33 q ha™) during the
course of investigation. It might be due to the
application of adequate amount of organic
manures in combination with NPK. The reason
for increasing fruit yield in cucumber was
attributed to increased solubilization effect and
availability of nutrients by the additions of
organic manure and increased physiological
activities leading to the buildup of sufficient
food reserve for the developing sinks and
better portioning towards the developing fruits.
Besides, quick availability of plant nutrients
from inorganic sources, balanced C: N ratio,
enhanced the synthesis of photosynthates and
production of auxin, amino acids and vitamins
resulted in quantitative yield might be due to
its additive effect on vegetative growth of the
crop ultimately affecting the vyield. Similar
findings were also reported by Kanaujia et al.,
(2016), Baghel et al., (2017), Nagar et al.,
(2017) and Pradhan et al., (2018).
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Quiality parameters

Quality parameters TSS (°Brix) and peel
thickness (cm) were significantly affected by
various INM doses of organic manure and
fertilizers during the crop growth period in
cucumber as shown in (Table- 2).The
maximum TSS of edible fruit (4.11°Brix) and
peel thickness (1.33 cm) were observed in Tg-
75% RDF + 12.5% FYM + 12.5% VC ha*
followed by Ts- RDF + 10 tones VC ha™.
However, the minimum TSS value (1.74
%Brix) and lowest peel thickness (0.47 cm)
were recorded in control. The TSS of edible
fruit (°Brix) in cucumber was enhanced
significantly due to application of inorganic
fertilizer and organic manure in an integrated
manner. It might be due to higher
accumulation of carbohydrates, protein and
captured energy by the abundant supply of
nitrogen, phosphorous and potassium through
mineral nutrient sources and organic sources
of nutrients. This is in confirmation with
findings of Kameswari et al., (2010),
Aanjanappa et al., (2012) and Sharma et al.,
(2012).

On the basis of above findings it is concluded
that the treatmentTs- (75% RDF + 12.5%
FYM + 12.5% VC ha™) was recorded the best
among all the treatments combinations of
organic and inorganic sources of nutrients in
terms of growth and yield attributes and also
increases the quality parameters like TSS and
peel thickness. Therefore, it is suggested that
a dose of 75% RDF + 12.5% FYM + 12.5%
VC ha' suitable for the commercial
cultivation of cucumber in western plain zone
of Uttar Pradesh.
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