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Abstract: The present study was carried out on cucumber cv. K-75 during kharif , 2018 and 2019. The experiment comprised of nine
treatments of different nutrient sources including organic manures and inorganic fertilizers. The effects of organic manures (farmyard manure,
vermicompost and jeevamrut) alone and in conjugation with inorganic fertilizers on growth, nutrient uptake of cucumber were observed.
Integrated use of inorganic fertilizers and organic manure significantly influenced plant growth, yield and nutrient uptake by crop. The highest
leaf area (394.3 cm?), vine length (3.1 m), fruit weight (273.5 g) and NPK uptake (143.6, 31.2 and 153.4 kg ha”, respectively) was in. RDF +
FYM @ 100 g ha". Increment in NPK uptake under FYM @ 100 g ha™'+ Jeevamrut @ 5% was 52.7, 53.2 and 46.7% over control. The current
study conclude that the better understanding of importance of integrated nutrient management could be a sustainable module in maintaining
soil fertility thus enhancing nutrient uptake and enhanced soil health as evident by soil fertility status of soil after crop harvest.
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In the world production of cucumber in 2019 was around
87.8 million tonnes and in India was 1.9 lakh tonnes that
makes this crop of utmost importance (FAO 2021). Organic
agriculture is a holistic production management system
which promotes and enhances agro-ecosystem, soil health,
including biodiversity, biological cycles and soil biological
activity. This is achieved by using agronomic, biological and
mechanical methods, as opposed to use of synthetic
materials to fulfill any specific function within the system
(Bokhtiar et al 2008). The organic agriculture is a system that
relies on ecosystem management rather than external
agricultural inputs (Samman et al 2008). Nurturing effect of
native farm produced products like Farm Yard Manure
(FYM), Vermicompost (VC) and Jeevamrut supplement soil
fertility by enhanced mineralization rate of soil nutrients and
meager reports are available on soil microbial quality proving
their potential (Amalraj et al 2013). FYM production is easily
accessible with straw, cow dung and cow urine and apart
from supplying nutrients it supplements the soil with
improved physical conditions reveals good potential for its
use (Ram et al 2016, Ali et al 2019). Vermicompost
application stimulates soil microbial activity and their growth
helps in mineralization of plant nutrients, soil aeration, water
holding capacity and availability of plant nutrients eventually
improves soil fertility (Gill et al 2019). Liquid manures like

jeevamrut enhanced microbial activity in soil and ultimately
ensure the availability and uptake of nutrients and producing
plant growth promoting substances (Palekar 2006, Gore and
Sreenivasan 2011, Ukale et al 2016). Integrated nutrient
management (INM) refers to use of both the sources i.e.,
organic and inorganic, for balancing fertility of soil and
providing appropriate nutrient level to plants (Negi et al 2021)
and helps to restore and sustain soil fertility and crop
productivity also helps to check the emerging deficiency of
nutrient other than N, P and K (Sachan et al 2017). The main
aim of INM is to minimize the use of chemical fertilizers
withoutimmolating the yield (Singh et al 2020). Farmers have
experienced significant financial losses as a result of the
widespread nutrient deficiency that has developed in soil as a
result of intense cropping and deterioration of soil health due
to excessive use of synthetic fertilizers (Negi et al 2022a).
The conjunctive use of different organic sources improve soil
health and helps in maximizing production as it involves
utilization of local sources and hence, turned to be rational,
realistic and economically viable way of supplying nutrients
to crop (Singh and Pandey 2010). The purpose of this
investigation were to investigate the impact of different
nutrient sources on crop growth find out the changes in
nutrient uptake by cucumber under the influence of different
manures and fertilizers.
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MATERIAL AND METHODS

Study area: The experimentwas conducted at DrYS Parmar
University of Horticulture and Forestry, Nauni, Solan (HP). It
is located at 30° 52" N latitude and 77° 11" E longitude and at
an elevation of 1175 m above mean sea level with an average
slope of 7-8 per cent for two consecutive years i.e. 2018-19
and 2019-20. Experiment was laid out in a randomized block
design with three replications comprising nine treatments
(Table 1).

Recommended dose of fertilizers for cucumber is N 100,
P 50 and K 60 kg ha™. Nitrogen, Phosphorus and Potassium
were used as inorganic fertilizers in the form of urea, single
super phosphate (SSP) and muriate of potash (MOP),
respectively. In the inorganic plots, whole quantity of FYM,
SSP and MOP fertilizers were applied at the time of field
preparation, whereas, urea was applied in three split doses
with half as basal dose and remaining quantity of N was
applied in two equal splits at monthly interval after
transplanting. The whole quantity of FYM (0.54% N, 0.33% P
and 0.54% K) and VC (1.38% N, 0.46% P and 0.63% K) was
given before transplanting as per the treatment of the
experiment in the organic plots. The Jeevamrut (1.41% N,
0.92% P and 0.05% K) was prepared from 10 kg cow dung
plus 10 L cow urine added to 100 L of water, mixed and kept
for about one week. It was applied to the soil at fortnightly
interval along with the irrigation water @ 5% per plot, per
application after establishment of the seedling. Five plants
were randomly selected and tagged in each treatment to
study the plant growth, yield characteristics and nutrient
uptake. Leaves, vines and root samples were collected at the
time of harvest for chemical analysis. All the samples were
washed with distilled water, dried in shade and then the
samples were cut into pieces and oven dried at 60°C. Well
ground samples of known weight of bulbs and leaves were
digested in di-acid mixture prepared by mixing concentrated
HNO, and HCIO, in the ratio of 4:1 observing all relevant
precautions as laid down by Piper (1966) for estimating P and

Table 1. Treatment details

K. Separate digestion was carried out for N estimation using
concentrated H,SO, and digestion mixture as suggested by
Jackson (1973). In leaves, vines and roots, N was estimated
by Microkjeldahl method (Jackson 1973), P using Vando-
molybdate phosphoric yellow colour method (Jackson 1973)
and K by Flame Photometer method (Jackson 1973). The
nutrient uptake by leaves, vines and root was calculated
using the following formula:
Nutrient content (%) x
Dry matter yield (kg/ha)
100

The data for two seasons were pooled and subjected to
analysis of variance by OPSTAT program and significance of
result was verified.

Nutrient uptake (kg/ha) =

RESULTS AND DISCUSSION

All the treatments of fertilizers and manures recorded
significantly higher leaf area as compared to control during
both the years of study (Table 2). The significantly higher leaf
area (394.3 cm?) was under RDF + FYM @ 100 gha” ie. T,
which was followed by FYM @ 100 g ha™ + RDF through FYM
(on N equivalent basis) i.e. T,. Uniform flow of assimilates to
sink was high in T, due to the balanced supply and slow
release of nutrients via. FYM and vermicompost which
increased nutritional status of the soil resulting into increased
plant growth favorably with the production of more
carbohydrates might be the reason of higher leaf area. The
results are in conformity with Singh and Walia (2015) and
Sharma et al (2017). Vine length differs significantly in most
of the treatments. The maximum vine length (3.1 cm) was in
T,which was followed by T,. Significantly higher fruit length
was in T, (16.9 cm) followed by T,. Amalgamation of organic
manures and inorganic fertilizer in T,might have maintained
the soil nutrient status by supplying the macro nutrients
majorly from the inorganic sources and all other important
plant micro nutrients via organic manure (Shah et al 2020).
Fruit weight of cucumber was significantly highestin T,(273.5

Treatment codes Treatmentdetails

RDF +FYM @ 100gha
Jeevamrut @ 5%
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Control (No application of manures and fertilizers)

FYM@ 100 gha" + RDF through FYM (on N equivalent basis)

VC (on N equivalent basis of FYM) + RDF through FYM (on N equivalent basis)

VC (on N equivalent basis of FYM) + Jeevamrut @ 5%

FYM@ 100 gha™ (50%) + VC (on N equivalent basis of 50% FYM) + RDF through FYM (on N equivalent basis)
FYM@ 100 gha™ (50%) + VC (on N equivalent basis of 50% FYM) + Jeevamrut @ 5%
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g) which was statistically at par with T, and T,. The increase in
fruit weight might be due to the incorporation of FYM in
integrated nutrient module would have improved the supply
of N to plant leading to better vegetative growth and fruit
weight. Moreover, microorganisms present in FYM might
have efficiently dissolved nutrients making them available to
plants which would have promoted the nutrient uptake and
increase in fruit weight (Pandey and Chandra 2013). Pooled
analysis of data revealed that all the treatments of fertilizers
and manures had significant effect on fruit diameter and
significantly highest fruit diameter was observed in T,.
Among the pure organic treatments, highest fruit diameter
was in T,. Microorganisms present in organic manures along
with inorganic fertilizers would have assisted the root growth
and enhanced nutrient absorption might have boosted the
production of hormones amplifying the production of
carbohydrates and their accumulation in fruits i.e. increasing
fruit diameter. These results were in line with the findings of
Laxminarayana and Patiram (2006) in rice and Negi et al
(2021)in onion.

All the integrated treatments with the organic and
inorganic amendments influenced the uptake of nutrients
and highest N uptake (122.5 kg ha”) by cucumber crop
(leaves, fruits, vines and roots) was in RDF + FYM @ 100 q
ha' i.e. T, (Table 3) which produced significant difference
among all other treatments. It was followed by VC (on N
equivalent basis of FYM) + RDF through FYM (on N
equivalent basis). The percentage increase in N uptake by
cucumber under RDF + FYM @ 100 q ha” was 3.3 per cent
over VC. This increase in RDF + FYM @ 100 g ha” can be
attributed to the conjoint use of inorganic manures
accompanied with organic manures resulting in
solubilization of nutrients and reduced leaching leading to
accumulation of different nutrients in plants.

The highest P uptake (31.2 kg ha™) was observed in RDF
+ FYM @ 100 q ha" as compared to VC (on N equivalent
basis of FYM) + RDF through FYM (on N equivalent basis)
resulted in 10.57 per cent higher P uptake (Table 3). This
surge in P uptake may be the result of remodeling FYM with
NPK, increasing the P in soil solution through mineralization
of organic P compounds due to solubilizing action of organic
acids produced by prolonged decomposition of FYM. Pandey
et al (2009) also reported same trend in wheat. The
significantly higher K uptake (153.4 kg ha") was in RDF +
FYM @ 100 g ha™ i.e T, which was significantly at par with VC
(on N equivalent basis of FYM) + RDF through FYM (on N
equivalent basis). The higher K uptake might be due to the
release of K from K bearing minerals during decomposition of
organic amendments i.e. vermicompost and FYM. Similar
results were observed by Mitra etal (2010) in jute, Diksha and
Rajpaul (2020) in wheat and Negi et al (2022b) in onion.

Table 3. Effect of different nutrient sources on NPK uptake by
cucumber (Pooled for 2 years)

Treatment code N (kg ha™) P (kg ha™) K (kg ha™)
T, 67.9 14.6 81.7
T, 143.6 31.2 153.4
T, 80.0 16.3 94 .4
T, 120.7 251 132.2
T, 104.7 20.0 113.3
T, 138.8 27.9 147.6
T, 99.9 18.9 111.8
T, 128.6 25.5 138.2
T, 96.9 21.5 113.5
CD (P=0.05) 7.5 1.4 6.7
YxT 10.6 1.9 9.4

Table 2. Effect of different nutrient sources on growth parameters of cucumber (Pooled for 2 years)

Treatment code Leaf area (cm?) Vine length (m)

Fruit length (cm) Fruit weight (g) Fruit diameter (cm)

T, 329.3 2.1
T, 394.3 3.1
T, 327.8 2.4
T, 387.4 2.9
T, 342.0 2.6
T, 369.7 3.0
T, 365.6 2.7
T, 368.4 2.9
T, 336.6 2.8
CD (p=0.05) 6.5 0.1
YxT NS NS

14.7 246.7 4.48
16.9 273.5 4.94
15.6 255.2 4.56
16.7 269.6 4.84
16.1 267.6 4.75
16.8 272.0 4.86
16.4 257.6 4.78
16.6 2711 4.85
16.3 269.0 4.68
0.4 3.1 0.2

NS NS NS
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CONCLUSION

The application of RDF (N 100, P 50 and K 60 kg ha™) +
FYM @ 100 g ha" significantly enhanced the growth and
nutrient uptake by cucumber. Nutrient supplied through pure
organic sources was not as effective as from inorganic
fertilizers + FYM. Therefore, combined use of inorganic
fertilizers and organic manures can be suggested for
sustainable production of cucumber.
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