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Abstract An experiment was conducted to find out
the effect of organic manure doses on growth and
yield of gherkin in terraced farmlands of Sikkim. Ef-
fect of increase in organic manure on plant vegeta-
tive growth and yield was studied in four treatments
(3,4, 5and 6 kg farm yard manure (EYM) equivalent
per plant). While highest number of leaves per vine
(17.94), vine length (141.80 cm) at 42 days after sow-
ing and yield per vine (957 g) was observed for the
highest dose of manure (6 kg FYM), the observed
values of yield per vine were at par for the dose of 5
kg FYM (955 g). With lesser cost of cultivation (8167
per 100 m?) and higher net returns ("7727 per 100 m?),
the manure dose of 5 kg FYM equivalent per plant
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can therefore be recommended for profitable cultiva-
tion of organic gherkin on the terraced farms of Sikkim.

Keywords Organic, FYM, Vermicompost,Gherkin,
Yield.

Introduction

Gherkin (Cucumis sativus L.) isa Cucurbitaceae crop
commonly known as pickling cucumber. Its unripe
fruits are processed into pickle (Purseglove 1969) and
other preserved forms, which have a huge demand in
USA, Europe, Russia and other Western countries. It
is commonly grown in USA, Australia and Sri Lanka
and was introduced in India during late eighties for
export oriented production (Bindiya etal. 2012). The
existing agro-climatic conditions in India favors
round-the-year production of high-quality gherkin
unlike Mexico, Hungary and Madagascar, where it is
possible to cultivate gherkin only for one season in a
year (EXIM 2009). This has led to introduction and
expansion of gherkin cultivation in India taking ad-
vantage of the global export demand and surplus ru-
ral manpower searching for profitable livelihood op-
tions.

Organically grown produce fetches higher price
in the international market and there is a great de-
mand worldwide for gherkin as it is totally an export
oriented crop. Application of organic manures not
only increases the crop productivity, but also en-
hances the quality of the produce, reduces the cost
of production, ensures clean environment and thus
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plays a pivotal role in sustainable agriculture. Bal-
anced fertilizer use along with organic manure is con-
sidered as promising agro-technique to sustain yield
with increased fertilizer-use efficiency and restora-
tion of soil fertility (Verma et al. 2016). The FYM is
known to play an important role in improving the fer-
tility and productivity of soils through its positive
effects on soil physical, chemical and biological prop-
erties and maintaining balance in plant nutrition
(Kumar et al 2011).The vermicompost (VC) provides
excellent soil structure, porosity, aeration, drainage,
water retention capacity and prevents soil degrada-
tion (Kumara etal. 2003, Pal etal. 2015). Several re-
searchers have reported the effect of combine and /or
alone application of different organic manures in gher-
kin production e.g. Sareedha et al. (2007) reported
that the combination of FYM @ 25 t/ha + recom-
mended doses of fertilizers (RDF) (120:90:50 kg NPK/
ha) + vermiwash (1:5 dilution) results in the highest
fruit set percentage (88.57), highest number of fruits
(88.35), single fruit weight (4.62 g) and fruit yield
(408.17 g). Increased yield parameters of gherkin cv
Ajax Hybrid have also been reported by Anburani et
al. (2010) with application of FYM @ 25 t/ha along
with foliar application of vermiwash (1:5 dilution).
Bindiya et al. (2012) reported higher yield per vine
(257 g) with application of VC 18 t/ha + biofertilizers
(Azotobacter and PSB each @ 2 kg/ha). Silva et al.
(2010) reported the maximum fruits yield per vine (2.2
kg) in gherkin with increase in levels of compost (500

g per plant).

In Sikkim, the subsidy on chemical fertilizers has
been stopped from 2006-07 and in 2016, the tiny Hi-
malayan State has been declared as the first organic
State of India. Being in proximity of the international
market through the Kolkatta port, Sikkim also hasan
advantage for export promotion and marketing of or-
ganic produce. Thus, in above context, there is a need
to find out the optimum doses of organic manures for
gherkin cultivation in small narrow terraces of Sikkim
on round-the-year basis. Keeping all these aspects in
view, an experiment was conducted to study the ef-
fect of various kinds of locally available organic ma-
nures on growth and yield of gherkin for its profitable
cultivation in terraced farms of Sikkim. The economic
analysis of organic cultivation of gherkin in terraced
farms of Sikkim is also presented.

Table 1. Organic equivalent doses of recommended NPK for
gherkin.(*RDF : Recommended doses of fertilizers).

Organic equivalent doses Values

Recommend inorganic fertilizer
(N:P:K)

Per plant dosage of N:P:K consider- 18.75:10.50:20.25 g/
ing plant population of 33333/ha plant
Nutrient availability (N:P:K) in 0.75:0.2:0.5%
FYM (Chadha 2003)

Per plant equivalent dosage of FYM
as per RDF*

Nutrient availability (N:P:K) in VC
(Chadha 2003)

Per plant equivalent dose of VC as
per RDF*

625: 350:675 kg/ha

5 kg FYM/plant
3.0:1.0:1.5%

1.35 kg Vc/plant

Materials and Methods

An experiment was conducted for two-consecutive
years during June to August, 2012 and 2013 at All
India Coordinated Research Project on Plasticulture
Engineering and Technologies (AICRP-PET) experi-
mental field of College of Agricultural Engineering
and Post-Harvest Technology (CAEPHT), Central
Agricultural University (CAU), Ranipool, Sikkim, In-
dia to study the effect of various kinds of locally avail-
able organic manures viz. FYM and VC on growth
and yield of gherkin. Organic equivalent of recom-
mended NPK dose (625:350:675 kg/ha) as suggested
by Silva et al. (2010) was considered and manuring
doses were calculated based on recommended doses
of nitrogen (625 kg/ha) for FYM and VC (Table 1).
Similarly, Bindiya et al. (2012),while studying effect of
organic manures and biofertilizers on growth, yield
and nutrient uptake in gherkin, calculated manure
doses for each treatment based on recommended
doses of nitrogen.

The recommended NPK dosage was found to be
equivalentto 5 kg FYMor 1.35 kg VC per plant. The
experiment was laid out in randomized block design
(RBD) with four treatments with doses of 3, 4, 5 and 6
kg FYM equivalent (Table 2) and four replications
(Gomez and Gomez 1984). Half of the manure dose
was applied through FYM as basal dose considering
slow nutrient release rate of FYM (Chandra 2005) and
the remaining half was applied through VC in two
equal splits (one as basal dose and the second at the
time of flowering).



Table 2. Experimental treatment details.

Dose Basal dose  First split
(FYM equivalent per FYM* VC** VC
plant, 50% provided (50%) (25%)  (25%)

Treat-  through VC) (kg FYM (kg) (9) ()]
ments per plant)
'I'1 3 1.5 188 188
T, 4 2.0 250 250
T, 5 2.5 313 313
T, 6 3.0 375 375

Gherkin seeds were sown on raised beds of 15
cm height with row spacing of 1 m and seed spacing
of 0.3 m. Observations on plant growth parameters
such as days to seed germination, number of leaves,
vine length (cm), days to first flowering and fruits
yield per vine were recorded on randomly selected
five plants in each treatment and replication. The data
collected for various parameters were subjected to
statistical analysis using RBD one factor SPSS_16
software.

Results and Discussion

The experiment indicated significantly enhanced veg-
etative growth and yield parameters viz.number of
leaves per ving, vine length (in cm) and fruit yield per
vine (in g) (Table 3) due to the increased application
of organic manures (FYM and VC). Increase in the
levels of organic manures had a significant effect on
vegetative growth parameters. The number of leaves
per vine (5.87) and vine length (14.40 cm) at 21 days
after sowing (DAS) were observed to be the highest
for treatment T, (Table 3). The same values were how-

1193

ever at par for the treatments T,and T,. Later, at an
advanced stage of crop growth, the number of leaves
per vine (17.94) and vine length (141.80 cm) at 42 DAS
were observed to be the highest for the treatment
T,which, though at par with the treatment T, showed
significant increase over the remaining treatments
(Table 3). Increased vegetative growth in gherkin may
be attributed to the application of organic manures
(FYM and VC) that probably supplied the macroand
micro-nutrients, enzymes and growth promoting sub-
stances thereby causing improved cell elongation and
differentiation required for the enhanced vegetative
growth. The application of FY' M also improves physi-
cal, chemical and biological properties of soil leading
to improved root growth and thereby uptake of nutri-
ents and water from greater soil volume resulting into
better plant growth. These findings are in conformity
with those of Kumar et al. (2010) in tomato, Vasanthi
and Kumarswamy (1999) in rice, Kokani et al. (2015) in
blackgram, Eifediyi and Remison (2010) in cucumber,
and Silva et al. (2010) in gherkin.

Further, it was also observed that the increased
levels of organic manures showed significant increase
in the fruit yield per vine. The maximum fruit yield per
vine of 957.28 g was recorded under the treatment T,
which was also found at par for the treatment T_. This
may be attributed to the enhanced ability of plants
through application of FYM and VVC which were con-
sidered as slow suppliers of nutrients throughout the
crop growth, development, flowering and fruiting
stages on a continual basis responsible for supply of
macro and micro-nutrients and thereby to increase
the growth of gherkin. The increase in vegetative
growth as evidenced by the increased number of

Table 3. Effect of organic manures on growth and yield of gherkin. (*DAS : Days after sowing).

21 DAS* 42 DAS* Fruits
Vine Vine yield per
Days to seed No. of length No. of length Days to first vine
Treatments germination leaves (cm) leaves (cm) flowering (9)
T, 4.34 4.93 9.60 13.34 80.73 32.67 659.17
T, 4.14 5.67 14.00 14.80 109.07 30.67 768.91
T, 3.87 5.80 14.14 17.14 126.74 31.33 954.67
T, 3.87 5.87 14.40 17.94 141.80 31.34 957.28
SEm (%) 0.28 0.24 0.51 0.45 7.40 0.89 1.92
CD NS 0.71 1.54 1.35 22.01 NS 5.70

(p=0.05)
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Table 4. Economic analysis of organic gherkin cultivation in Sikkim (100 m? area).

Cost of Cost Cost of Total cost Total
organic of other of value of Net Benefit
Treatments fertilizer labor inputs cultivation returns income cost ratio
@] @] 0 @] @] @]

T, 2560 3800 205 6565 10973 4408 1.67
T, 3324 3800 205 7329 12806 5477 1.75
T, 4162 3800 205 8167 15894 7727 1.95
T, 4998 3800 205 9003 15941 6938 1.77

leaves per vine and maximum vine length might have
resulted in faster and more synthesis and transloca-
tion of photosynthates (Sharma and Singh 2007) from
source (leaves) to sink (fruit) (Dubey and Misra 2005)
resulting in maximum fruits yield per vine. These re-
sults are in conformity with Sareedha et al. (2007),
Silvaetal. (2010), Bindiya et al. (2012) in gherkin and
Eifediyi and Remison (2010) in cucumber.

In economic analysis of organic cultivation of
gherkin on small terraces of Sikkim, the values of cost
of cultivation, total returns and net returns were cal-
culated (Table 4) wherein the costs of FYM and VC
were considered to be "2 and 12 per kg respectively
and the price of produce was considered to be 50
per kg. With low average land holdings in Sikkim, the
unit of cultivation area for calculation of economics
was considered as 100 m2. Labor cost was observed
to be the major expenses ranging between 42 to 58%
of the total cost of cultivation in the four treatments.
The next major component of expenditure was cost of
organic manures ranging between 39 to 56% of the
total cost of cultivation. The cost of cultivation and
total returns were observed to be increasing with in-
crease in organic manure dose and were the highest
for the treatment T,. The highest net returns ("7727)
were observed in the treatment T, with lesser invest-
ment amongst the four treatments, which can there-
fore be recommended for cultivation of gherkin in
Sikkim conditions. Higher prices of gherkin for export
oriented processed products are however expected if
the crop is introduced and promoted for large scale
cultivation. The benefit cost ratio among the treat-
ments was observed to be the highest (1.95) for the
treatment T.. These results are in line with those of
Silva et al. (2010) as they found the highest benefit
ratio (74.2%) and cost ratio (8.3%) in gherkin after

application of 500 g compost. Similarly, Sharma et al.
(2003) and Bybordi and Malakouti (2007) reported the
highest net returns and benefit cost ratio with the
application of FYM and VC in turmeric and onion
respectively.
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