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ABSTRACT

The present experiment was carried out to minimize the cost of production of Palak by more number of cuttings instead of
repeated sowing and to get more yield from same piece of land during a short period of time. Different sources of nutrient Viz.,
Urea, Vermi-compost, FYM and Kitchen waste manure) were applied for feeding the crops after each cuttingsviz, single, twice
and thrice). Theresults fromthis experiment reveal ed that the two times cutting is beneficial for taking moreyield asthreetimes
cutting showed a decrease in leaf yield and quality although, produced more number of leaves. Among the various sources of
manuring vermicompost application was found to be the best for enhancing gworth, yield and quality of pal ak leves followed by
kitchen waste manure prepared from composting of waste materials of kitchen which are mostly organic. Thus, repeated two
times cutting in combination with vermicompost manuring may be suggested for getting more quality yield of palak from same

land area without repeated sowing.
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According to Indian Council of Medical Research,
New Delhi leafy vegetables 125 g, root vegetables 100
g and other vegetables 75 g are required per day per
person for balance diet (Rao, 2013). Leafy vegetables
arevery important having good amount of iron, carotene,
calcium, vitaminA, C, riboflavin and folic acid (Mohan
ram and Ramadasmurty, 1984) and grown as potherbs,
green vegetables, leafy green in short duration. High
productivity of large green leaves with succulent stem
almost throughout the year makeit highly remunerative
to the vegetable growers. Among the leafy vegetables,
spinach beet (Beta vulgaris var. bengalensis L.) also
known as Indian spinach, garden beet, Palongpalang,
sag and Palak is one of the most commonly found leafy
vegetablesgrownin India It belongsto chenopodiaecae
family. Spinach beet is most probably a native of Indo-
Chinese regions (Salaria and Salaria, 2009) and was
known in Chinaasearly as647 AD. Spinach beetisone
of the most common leafy vegetables of tropical and
sub-tropical regions. The popular growing statesin India
are Uttar Pradesh, West Bengal, Rajasthan, Haryana,
Punjab, Delhi, Madhya Pradesh and Bihar. Itisrichin
minerals and hence called as “Mines of Minerals” and
cheap sourceof iron, vitaminA, calcium, protein, vitamin
K, vitamin E, vitamin D, vitamin C, folic acid, thiamine,
riboflavin, nicotinic acid, pyridoxine, antioxidants as
carotene, flavones, indolesand | sothi ocyanates, essential
amino acid etc (Thamburaj and Singh, 2015) along with
iron, potassium, manganese, magnesium, copper and zinc
which areimportant components of cell and body fluids
to control heart and blood pressure, antioxidant enzyme,
superoxide dismutase, for production of red blood cell,
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sperm generation, digestion and nucleic acid synthesis.
It hasa so some health benefitslike age rel ated mascular
degeneration, neurological benefits, strengthen muscles,
helps in bone mineralization, reduce risk of cataracts
and is anti-ul cerative with anti-cancer properties.

The yield of Indian spinach beet depends on
vegetative growth like number of leaves per plant, size
of leavesand plant height etc. It produces profusely many
leaves during ashort timein mild weather of spring and
rainy season. Nitrogen compound is essential nutrient
for the vegetative growth of the plant resulting higher
green leaf yield. But, it cannot be stored for long time.
The present work aimed at to produce leavesin longer
duration with repeated cutting and application of nitrogen
in various form of nutrient sources, so that, it can be
made available for a longer time in the market and
farmerscan get repeated crop yield from same crop area
without repeated sowing which hel psto get more profit.

MATERIALSAND METHODS

The present experiment was carried out during
November 2016 to April 2017 at Horticulture Research
Farm, Babasaheb Bhimrao Ambedkar University (A
Central University), Vidya-Vihar, Rae Barely Road,
Lucknow, U.P, Indiawhichissituated at an elevation of
123 meter aboveMean Seal evel (MSL) in Central Uttar
Pradesh at 26°55" North latitude and 80°59" East
longitudes. The climate of this region is Sub-tropical
with maximum temperature ranging from 22- 40°C in
summer, minimum temperature ranging from 5.5-23.5°C
inwinter and relative humidity ranging from 70-95%in



different season of the year. The soil is sandy |loam and
dlightly alkaline in nature (pH 8.2). There were 20
treatment combinations with four different source of
nutrients (Urea, Vermicompost, FY M and Kitchen waste
manure) and three cuttings (single at 35days, double at
35 and 55 days and triple at 35, 55 and 75 days after
sowing) replicated thriceand laid out in two factorsRBD
design [Factorl (M)- Urea, Vermicopost, FYM and
Kitchen manure; Factor 2 (C)- single at 35days, double
at 35 and 55 days and triple at 35, 55 and 75 days after
sowing]. The palak seeds (var. All Green) were sown
directly onplots (1 x 1.2 m) at 30 x 5 cm line spacing.
Kitchen waste manure was prepared from kitchen waste
materials after decomposing properly. The observations
were statistically analyzed as per two factors RBD as
stated by Sahu and Das (2014).

RESULTS AND DISCUSSION

The maximum plant height (Table 1) was recorded
in the treatment (M,) —vermicompost application and
two times cutting (C,). But, after second cutting plant
height reduced dueto lesser moisture, lessnutrient uptake
and increase of temperature. The response of kitchen
waste manure application was also very close to
vermicompost application. The combined treatment of
vermicompost and two times cutting (M,,C,) showed the
maximum plant height (24.95cm) among theall treatment
combinations. Similar result was also found by Dadiga
et al. (2015), Bharad et al. (2013) and Baharvand et al.
(2014) during the experiment on coriander and Indian
spinach, with use of vermicompost, FY M and compost
mixtures. They reported that use of vermicompost along
with RDF 50 kg ha increased vegetative growth of palak
and coriander because vermicompost is rich in plant
growth factorsand B group vitaminswhich enhance crop
growth.

Similarly, the maximum number of leaves of palak
per plant (44.130) under the treatment vermicompost
(M,) + three time of cutting (C,) was observed due to
reason that in C, number of cuttingswerethree, therefore,
in three cutting the number of leaves will increase
because of addition of number of leavesfor each cutting.
Theresult corroborated with the findings of Naik et al.
(2010) when experimented on spinach beet with use of
vermicompost and compost mixtures might be due to
availability of more nutrients and moisture as compost
increases moisture holding capacity of soil and make
soil porous.

The length of leaves was also observed maximum
(13.11 cm) under the treatment (M) vermicompost +
twotimecutting (C,). But, after second cutting length of
leaves per plant reduced due to minimum moisture and
increase of temperature. Treatment (M) -vermicompost
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and two time cutting (C,) also showed the highest length
of petiole. But, it showed adecreasing trend after second
cutting due to shortage of moisture and increase of
temperature. However, Dangeet al. (2011) reported that
poultry manure along with 50% RDF gavethe best result
of growth in terms of plant height, number of leaf area
and length of petiole at all stagesof growth. After second
cutting width of leavesal so reduced at third cuttings but,
maximum width of leaves (8.35 cm) wasrecorded under
vermicompost application (M,) and two times cutting
(C,). Moisture content in leaves was calculated and it
wasfound maximum under treatment vermicompost (M)
application and two times cutting (C,).

Thefresh leaf yield aswell astotal cropyield (whole
plant) plot* was determined and it was found that two
times cutting (C,) gave maximum green leaf yield
(1170.00 g plot?) along with treatment combination
vermicompost application (M,). Although, the number
of leaves was maximum under three times cutting. It
was a so seen that the kitchen waste manure and FY M
had similar yield response close to maximum yield as
alsofound by Tiwari et al. (2016, 2017) and Kiran et al.
(2017) in case of broccoli by waste compost application.
Similar result was also found by Sarkar et al. (2014)
and Rajender et al. (2013) while experimenting on
spinach with use of organic manure mixture and found
vermicompost as stimulant for higher yield.

Themaximum root length wasfound under trestment
M, (vermicompost) and threetime cutting (C,). It might
be due to the fact that it the plants under C, grown for
long time and therefore, root length automatically was
higher. However, increase of root length with application
of vermicompost, FY M and kitchen waste manure was
also found by Singh et al. (2015) in spinach beet.

The maximum ascorbic acid content (70.78 mg 100
g") in leaves was recorded under the treatment (M)
vermicompost along with two time cutting (C,). But, after
second cutting the moisture content reduced due to
minimum nutrient uptake and high temperature. Bharad
et al. (2013), Sharma and Agarwal (2014) also found
similar result when they experimented on spinach beet,
with use of vermicompost, ureaand other organic manure
mixtures. Thereported that the FY' M and vermicompost
along with 10 and 3 t ha! increased moisture content.

However, maximum chlorophyll content was
reported under the treatment urea application (M,) and
first cutting (C,) followed by vermicompost application
andit might be dueto residual effect of nitrogen supplied
through urea which helps in formation of chlorophyll.
Bharad et al. (2013) and Padmanabha et al. (2002) also
reported that the FYM and vermicompost along with
ureaincreased chlorophyll content.
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Similarly, the highest carotenoides content was
analyzed under the treatment (M) and first cutting (C))
which was supported by the works of Sharma and
Agarwal (2014) while experimented on spinach with use
of FY' M, vermicompost and vermiculture + cattle dung.

In general, vermicompost increased the vegetative
growth, yield and quality of palak. Mgji and Das (2008)
al so mentioned the superior effect of vermicompost due
to its beneficial effect of organisms which are brought
about by mucun deposit of epidermal cell and coelomic
cell of earth worm rich in plant growth factors and B
group vitamins (Bano et al., 1987).

The study reveal ed that multiple cutting of leavesis
beneficial for increasing leaf yield for the farmers. It
was also observed that fertilization after each cutting is
also important to regenerate leaf growth. Among the
various nutrient sources, vermicompost application and
two time cuttings are found to be the best for getting
higher green leaf yield and superior quality of palak
grownindlightly alkaline soil at Lucknow agro-climatic
subtropical areas.
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