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An experiment on Red Cabbage Genotypes planted in different planting densities was
conducted during December, 2020 to February, 2021 in Research Field, Department of
Horticulture, Naini Agricultural Institute, Sam Higginbottom University of
Agriculture, Technology and Sciences, Prayagraj (U.P.) India. The results of the
present investigation, regarding the performance of six genotypes of Red Cabbage i.e.
(CABRVAR - 1, CABRVAR - 2, CABRVAR – 3, CABRVAR – 4, CABRVAR – 5
and CABRVAR – 6) in two planting densities i.e. (60 x 45 cm and 60 x 60 cm) for
plant growth, yield and quality of Red Cabbage, have been discussed and interpreted
in the light of previous research work done in India and abroad. The experiment was
conducted in 6x2 Factorial Randomized block design with 6 Genotypes of Red
Cabbage obtained from different sources, were each genotype replicated thrice in
different planting densities. From the present experimental findings it is found that the
genotype G2 (CABRVAR - 2) followed by G4 (CABRVAR - 4) was found best in
terms of growth, yield and quality parameters of Red Cabbage in planting density D 2
(60 x 60 cm) was best in growth and quality parameters and Density D 1 (60 x 45 cm)
was best in yield parameters. In terms of economics maximum gross return, net return
and benefit cost ratio was recorded was recorded in T3 (60 x 45 cm x CABRVAR - 2).

Introduction
Red cabbage (Brassica oleracea var. capitata
f. rubra) is a native crop in the Mediterranean
region of Europe which belongs to the family
Brassicacae and now grown all over the world
as a fresh market vegetable. Red cabbage is a
small, round headed type with dark red leaves.
Red cabbage synthesized and accumulated

anthocyanins at all the developmental stages
of vegetative growth. It has been an important
vegetable in USA and Europe till today but it
introduction
into
the
Indo-Pakistan
subcontinent
is
somewhat
recently.
Botanically, Cabbage is a biennial crop being
grown for its large edible and terminal buds.
Prior to cultivation and use as food, cabbage
was mainly used for medicinal purposes.
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It is used as salad, boiled vegetable, cooked in
curries, used in pickling as well as dehydrated
vegetable. It is a rich source of carotene,
proteins (0.35%), fats (0.25%), minerals like
calcium (3.56%), phosphorus (19.90%),
potassium, sulphur etc. and vitamins viz., A,
B1, B2 and C. Red cabbage is known to
possess medicinal properties. It has an
anticancer property due to the presence of
indole-3-carbinol. An important advantage of
red cabbage is the fact that it is generally
consumed raw, which permits the preservation
of vitamins sensitive to thermal processing
and some polyphenolic compounds (Ismail et
al., 2004).

Climatic condition in the experimental site

Yield is a complex character controlled by a
large number of contributing characters and
their interactions. A study of genotypes with
planting density between different growth and
yield characters provides an idea of
association that could be effectively exploited
to formulate selection strategies for improving
yield components. It would be desirable to
consider the relative magnitude of association
of various characters with yield, therefore
proper understanding of the genotypes in
different planting density helps in identifying
the best genotypes with best suited density for
benefiting the farmers.

The present investigation entitled “Effect of
different spacing on yield and yield attributing
parameters of Red Cabbage (Brassica
oleracea var. capitataf.rubra)”was carried out
during December, 2020 to February, 2021 in
Research Field, Department of Horticulture,
Naini
Agricultural
Institute,
Sam
Higginbottom University of Agriculture,
Technology and Sciences, Prayagraj (U.P.)
India. The results of the present investigation,
regarding the effect of different spacing on red
cabbage, have been discussed and interpreted
in the light of previous research work done in
India and abroad.

Materials and Methods

The results of the experiment are summarized
below.

The present Experiment was conducted in
Factorial Randomized Block Design (FRBD)
with 6 Genotypes i.e. G1 (CABRVAR – 1),
G2(CABRVAR – 2), G3(CABRVAR – 3),
G4(CABRVAR – 4), G5(CABRVAR – 5) and
G6 (CABRVAR – 6) and 2 planting densities
i.e.D1 (60 x 45 cm) and D2(60 x 60 cm) total
12 treatments, the experiment was conducted
in the Research field, Department of
Horticulture, Sam Higginbottom University of
Agriculture, Technology and Sciences,
Prayagraj during December, 2020 to February,
2021.

The area of Prayagraj district comes under
subtropical belt in the south east of Utter
Pradesh, which experience extremely hot
summer and fairly cold winter. The maximum
temperature of the location reaches up to 46o
C- 48o C and seldom falls as low as 4 oC- 5oC.
The relative humidity ranges between 20 to 94
%. The average rainfall in this area is around
1013.4 mm annually. However, occasional
precipitation is also not uncommon during
winter months.
Results and Discussion

Growth Parameters
Interaction effect shows that in table – 1,
statistically significant variation for Plant
height at harvest, in different planting
densities and genotypes, maximum plant
height 35.20 cm, was recorded in D2G2 (60 x
60 cm x CABRVAR - 2), followed by D1G2
(60 x 45 cm x CABRVAR - 2) with 33.31 cm,
whereas minimum plant height 28.78 cm, was
observed in, D1G6 (60 x 45 cm x CABRVAR 2). Maximum plant height in wider spacing is
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may be due to the availability of more space
for plant growth, better light distribution and
utilization pattern due to wider spacing.
Significantly increase plant height with
increased plant spacing similar results
previously also reported by Purushottam,
(2001), Naruka and Dhaka (2001), Sarker et
al., (2002) in Cabbage, Kumar et al., (2007) in
Broccoli and Riad et al., (2009) in Cabbage.
In terms of number of leaves Interaction effect
shows in table – 1, significant variation at
harvest, in different planting densities and
genotypes, maximum number of leaves 32.99,
was recorded in D2G2 (60 x 60 cm x
CABRVAR - 2), followed by D2G4 (60 x 60
cm x CABRVAR - 4) with 31.28 leaves,
whereas minimum number of leaves 26.96,
was observed in, D1G6 (60 x 45 cm x
CABRVAR - 6).
The plants grown under wider spacing
received more nutrients, light and moisture
around compared to plants of closer spacing,
which was probably the cause of better
performance in yield attributes like number of
leaves per plant. Similar findings previously
also reported by Purushottam, (2001), Naruka
and Dhaka (2001), Sarker et al., (2002) in
Cabbage, Sharma et al., (2005), Singh (2005)
in Cauliflower, Kumar et al., (2007) in
Broccoli and Moniruzzaman (2011) in
cabbage.
Yield and yield attributing parameters
Table – 1, shows that, Interaction effect shows
that statistically significant variation for Days
to 50% Head initiation in different planting
densities and genotypes, minimum 70.14 days,
was recorded in D1G2 (60 x 45 cm x
CABRVAR - 2), followed by D2G2 (60 x 60
cm x CABRVAR - 2) with 70.85 days,
whereas maximum 77.43 days, was observed
in, D2G6 (60 x 60 cm x CABRVAR - 6).
Similarly in Days to maturity in different

planting densities and genotypes, minimum
76.54 days, was recorded in D1G2 (60 x 45 cm
x CABRVAR - 2), followed by D2G2 (60 x 60
cm x CABRVAR - 2) with 77.21 days,
whereas maximum 83.60 days, was observed
in, D2G6 (60 x 60 cm x CABRVAR - 6).
In Head polar diameter, significant variation
was
noticed
maximum Head
polar
diameter24.51 cm, was recorded in D2G2 (60 x
60 cm x CABRVAR - 2), followed by D1G2
(60 x 45 cm x CABRVAR - 2) with 22.76 cm,
whereas minimum 19.54 cm, was observed in,
D1G1 (60 x 45 cm x CABRVAR - 1).
Similarly for Head equatorial diameter
maximum Head equatorial diameter19.02 cm,
was recorded in D2G2 (60 x 60 cm x
CABRVAR - 2), followed by D2G4 (60 x 60
cm x CABRVAR - 4) with 18.07 cm, whereas
minimum 15.41 cm, was observed in, D1G6
(60 x 45 cm x CABRVAR - 6).
Maximum Head and equatorial diameter of
heads in wider spacing, is might be attributed
to the genetic makeup of varieties that
primarily dictate the characters and do not
influenced by the environment. Similar results
were obtained by Dasgan and Abak (2003) in
bell peppers.
Table – 2 shows that, In terms of Gross Head
weight maximum significant Gross Head
weight 1.46 kg, was recorded in D2G2 (60 x 60
cm x CABRVAR - 2), followed by D2G4 (60 x
60 cm x CABRVAR - 4) with 1.35 kg,
whereas minimum 1.16 kg, was observed in,
D1G6 (60 x 45 cm x CABRVAR - 6).
This might be due to wider plant spacing
found effective in utilization of land, nutrients
and sunlight that has resulted in good quality
of fruits and yield. The results are in
conformity with findings of Dasgan and Abak
(2003) in sweet pepper, Choudhary and More
(2002) in Cucumber, Kumar and Rawat
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(2002) in Cabbageand Singh et al., (2004),
Sharma et al., (2005), Singh (2005) in
Cauliflower, Singhal et al., (2009) in Cabbage
and Manasa et al., (2017) in Red Cabbage. In
table – 2, Interaction effect shows that
statistically significant variation for Net Head
weight in different planting densities and
genotypes, maximum Net Head weight 1.07
kg, was recorded in D2G2 (60 x 60 cm x
CABRVAR - 2), followed by D2G4 (60 x 60
cm x CABRVAR - 4) with 0.97 kg, whereas
minimum 0.80 kg, was observed in, D1G6 (60
x 45 cm x CABRVAR - 6).
The similar findings of increase net head
weight and yield per plant with wider spacing
was reported by Biradar et al., (2014) in
capsicum, Choudhary and More (2002) in
Cucumber, Mahesh and Rawat (2002) in
Cabbageand Singh et al., (2004), Sharma et
al., (2005), Singh (2005) in Cauliflower,
Singhal et al., (2009) in Cabbage and Manasa
et al., (2017) in Red Cabbage.
In Table – 2, shows that in Marketable Head
yield/plot maximum significant Marketable
Head yield/plot 11.04 kg, was recorded in
D1G2 (60 x 45 cm x CABRVAR - 2), followed
by D1G4 (60 x 45 cm x CABRVAR - 4) with
10.59 kg, whereas minimum 7.16 kg, was
observed in, D2G6 (60 x 60 cm x CABRVAR 6). Similar trends was noticed in Marketable
Head
yield/ha
maximum
significant
Marketable Head yield/ha 306.36 q/ha, was
recorded in D1G2 (60 x 45 cm x CABRVAR 2), followed by D1G4 (60 x 45 cm x
CABRVAR - 4) with 293.73 q/ha, whereas
minimum 198.88 q/ha, was observed in, D2G6
(60 x 60 cm x CABRVAR - 6).
Maximum yield in closer plant spacing is
found effective due to accommodation of
more number of plants per unit area that has
resulted in more head yield. The results are in
conformity with findings of Dasgan and Abak
(2003) in sweet pepper, Choudhary and More

(2002) in Cucumber, Kumar and Rawat
(2002) in Cabbage,and Singh et al., (2004),
Sharma et al., (2005), Singh (2005) in
Cauliflower, Singhal et al., (2009) in Cabbage
and Manasa et al., (2017) in Red Cabbage.
Quality Parameters
Table – 2, shows that in terms of Total Soluble
Solid (oBrix)in different planting densities and
genotypes, maximum TSS5.65 oBrix, was
recorded in D2G2 (60 x 60 cm x CABRVAR 2), followed by D1G2 (60 x 45 cm x
CABRVAR - 2) with 5.24 oBrix, whereas
minimum 4.61 oBrix, was observed in, D1G5
(60 x 45 cm x CABRVAR - 5). In terms of
Ascorbic acid maximum significant Ascorbic
acid 55.88 mg, was recorded in D2G2 (60 x 60
cm x CABRVAR - 2), followed by D1G2 (60 x
45 cm x CABRVAR - 2) with 53.34 mg,
whereas minimum 47.33 mg, was observed in,
D1G6 (60 x 45 cm x CABRVAR- 6).
Differences in quality parameters have also
been reported by Mantur et al., (2014) in
cherry tomato which can be attributed to the
genetic makeup of varieties that primarily
dictate the characters and do not influenced by
the environment. The present results are
supported by the findings of Purushottam,
(2001), Naruka and Dhaka (2001), Kumar and
Rawat (2002) in Cabbage, Dragon et al.,
(2007) in Broccoli and Singhal et al., (2009)
in Cabbage.
Economics
In table – 3, shows that the maximum Gross
return Rs. 214452.00, Net return Rs.
104395.00 and B:C ratio 1.95 is recorded in T 3
(G2D1) followed by T7 (G4D1) with Rs.
205611.00, Rs. 95554 and 1.87 Gross return,
Net return and Benefit Cost Ratio respectively
and minimum Gross return Rs. 139216.00,
Net return Rs. 29159.00 and B:C ratio 1.26
was recorded in T12 (G6D2).
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Table.1 Plant height, No. of leaves, Days to 50% Head initiation, Days to maturity, Head polar and head equatorial diameter of Red
Cabbage Genotypes under different planting densities.
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Table.2 Gross head weight, Net Head weight, marketable head yield/plot marketable head yield/ha, TSS and Ascorbic Acid (mg) of
Red Cabbage Genotypes under different planting densities.
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Table.3 Cost benefit ratio of Red Cabbage.
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From the present experimental findings it is
concluded that the genotype G2 (CABRVAR 2) followed by G4 (CABRVAR - 4) was found
best in terms of growth, yield and quality
parameters of Red Cabbage in planting density
D2 (60 x 60 cm) was best in growth and
quality parameters and Density D1 (60 x 45
cm) was best in yield parameters. In terms of
economics maximum gross return, net return
and benefit cost ratio was recorded was
recorded in T3 (60 x 45 cm x CABRVAR - 2).
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