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ABSTRACT

The investigation entitled, “Studies on effect of planting dates on growth, yield and quality
of broccoli (Brassica oleracea L. var. italica) cv. Green magic” was designed and
conducted at Department of Horticulture, College of Agriculture, Vasantrao Naik
Marathwada Krishi Vidyapeeth, Parbhani and Dist-Parbhani during rabi season of 2016-17.
The experiment was laid out in randomized block design with three replications and eight
treatments viz., date of sowing D; (October 11™), D, (October 18"), D3 (October 25"), D,
(November 1%), Ds (November 8"), D (November 15™), D; (November 22" and Dg
(November 29™) to study crop growth under different dates of sowing in broccoli. Among
the different treatments the treatment D, (November 1%) noted the highest plant growth and
yield in respect to, height of plant (59.82 cm), girth of main stem (21.00 cm), weight of
central head per plant (638.84 ), diameter of central head (20.88 cm), height of central
head (21.00), volume of central head (762.96 cm®), days for curd initiation (45.30), days for
harvesting (55.00), number of leaves per plant (23.00), length of leaf (48.78 cm), leaf width
(22.00), leaf area of plant (724.00 cm?), total yield per plant (1202.80 g), total yield per plot
(30.07 kg), total yield per hector (445.49 q), benefit cost ratio (3.36) and quality parameters
like total chlorophyll (0.31 mg/g) and ascorbic acid (125.50 mg/100g). Therefore, amongst
all the treatments D, planted at November 1% can be considered as most beneficial in terms
of yield, vegetative and reproductive growth.

Introduction

Broccoli (Brassica oleracea) belongs to the
genus Brassica, and family Brassicaceae
which includes a wide range of crop plants
derived from the Mediterranean Sea cabbage
and modified over the years by selection and
breeding (Decoteau, 2000). Broccoli is one
of the most important and popular vegetable
crops in many countries of the world
because of its good organoleptic properties
and high nutritive value (Dhillon et al.,
2005). Broccoli is a rich source of folic acid,
vitamin-C, vitamin-A and a compound,
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Sulphoraphane which is associated with
reducing the risk of cancer (Guo et al.,
2001). Broccoli soup is a delicacy in big
hotels and resorts which is more nutritious
than other coles, such as cabbage,
cauliflower (Salaria and Salaria, 2011). The
vegetable is often boiled or steamed but may
be eaten raw. Its commercial cultivation was
started around 1923 (Ouda and Mahadeen,
2008). Broccoli like other cole crops prefers
a cool moist climatic condition which helps
in the developing quality heads. It is more
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sensitive to temperatures. When the plants
are small and tender, they are susceptible to
cold injury. Warm weather IS
disadvantageous, since the bad clusters grow
loose quickly (Fellows, 1997).

Proper sowing time and transplanting time
played an important role in achieving good
yield for broccoli (Yoldas and Esiyok,
2004). Keeping in view the above facts, the
present investigation was carried out to
standardize optimum time of planting for
head production of broccoli.

Materials and Methods

The experiment was conducted during rabi
season of 2016-17. The experiment was laid
out in randomized block design with three
replications and eight treatments. Broccoli
was planted at seven days interval to study
crop growth under different dates of sowing.
The variety selected for experiment was
“Green Magic” which is of mid to early
maturity class. The treatment details are
given below.

The growth, yield and quality observations
like height of plant, girth of main stem,
weight of central head per plant, diameter of
central head, volume of central head, days
required for curd initiation, days for
harvesting, number of leaves per plant,
length of leaf, width of leaf, leaf area, yield
per plant, yield per plot, yield per hectare,
chlorophyll, ascorbic acid, benefit cost ratio
were recorded.

Results and Discussion

Treatment D, planted at November 1%
produced maximum height of plant (59.82
cm) which was significantly superior over
all other treatments and followed by
treatments D5 and Ds planted at October 25"
and November 8" (58.65 cm and 58.63 cm)
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at all growth stages. This might be due to
conducive climatic conditions prevailed
during the crop period. Similar results were
obtained by Saikia et al., (2010) and Sighal
et al., (2009) in broccoli. Girth of main stem
was found to be maximum in D4 (21.00 cm)
planted at November 1% which was followed
by treatments D3 and Ds planted at October
25" and November 8" (19.97 and 19.92 cm)
at all growth stages. The minimum girth of
main stem might be due to lower day and
night average temperatures prevailed during
the vegetative growth period when
compared to earlier dates of planting.
Seasonal influences on stalk stem diameter
were also reported in broccoli by Sighal et
al., (2009) and Khan et al, (1991).
Maximum average weight of central head
(638.84 g) was recorded in treatment Dy
which was planted at November 1% which
was significantly superior over rest of the
treatments under study and followed by
treatments D3 and Ds (599.31 g and 599.12
g) planted at November 25" and October 8™
Reduction in weight of central head in late
planting November 29" (Dg) (347.00 g)
might be due to gradual increase in
temperatures during curd development
stage. Such influence of climate factors on
curd weight were reported by Hossain et al.,
(2011), Sharma et al., (1995), Singh et al.,
(1999) in broccoli and Ara et al., (2009) in
cauliflower. Among the dates of planting,
the treatment D, planted at November 1°
possessed significantly maximum diameter
of central head (20.88 cm) which was
followed by treatments D3 and Ds planted at
October 25" and November 8" (19.39 cm
and 19.32 cm) respectively might due to
optimum  favorable low temperatures
prevailing during curd initiation and curd
development period. Such influence of
temperature on curd quality was also
reported by Magd (2013), Hossain et al.,
(2011), Saikia et al., (2010), Sermenli et al.,
(2011) and Sighal et al., (2009) in broccoli
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and Ara et al., (2009) in cauliflower. The
maximum height of central head (21.00 cm)
was recorded in treatment D, planted at
November 1% the treatment D, planted at
November 1% possessed  significantly
maximum volume of central head (762.96
cm?) which was followed by treatments D
and Ds planted at October 25" and
November 8" (642.29 cm® and 636.42 cm®).
Broccoli planted on November 29" i.e.
treatment Dg (71.01), took significantly more
number of days to flower bud initiation than
all other treatments and which was followed
by treatments D; and D- planted at October
11" and November 22" (66.89 and 66.81).
Delay in curd initiation due to late planting
was reported by Thapa et al., (2002) in
cauliflower, Saikia et al., (2010), Magd
(2013) and Nooprom et al., (2013) in
broccoli. Broccoli planted on November 29™
i.e. treatment Dg, took significantly more
number of days to harvesting (80.92) than
all other treatments and which was followed
by treatments D; and D- planted at October
11" and November 22" (75.34 and 75.28)
(Table 1). Sharma (1998) in cabbage, Saikia
et al., (2010) in broccoli and Ara et al.,
(2009) in cauliflower also reported the
reduced maturity period of head due to high
temperature in late plantings. Treatment D,
planted at November 1% produced highest
number of leaves (23.00) which was
followed by treatments D3 and Ds planted on
October 25" and November 8" (22.68 and
22.42) respectively. Higher production of
leaves per plant at ambient temperatures was
reported by Saikia et al., (2010) in broccoli.
Maximum leaf length was found in D,
planted at November 1% (48.78 cm) which
was followed by treatments D3 and Ds
planted at October 25™ and November 8"
(47.24 cm and 47.10 cm) respectively.
Decreasing plant growth with decrease in
temperatures during vegetative growth was
reported by Kumar et al., (2007) in broccoli
and Srivastava et al., (2002) in cauliflower.
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Maximum leaf width was found in Dy
planted at November 1% (22.00 cm) which
was followed by treatments D3 and Ds
planted at October 25" and November 8"
(21.10 cm and 21.04 cm) respectively.
Decreasing plant growth with decrease in
temperatures during vegetative growth was
reported by Kumar et al., (2007) in broccoli
and Srivastava et al., (2002) in cauliflower.
Treatment Dg planted at November 1°
recorded maximum leaf area (724.00 cm?)
than all other treatments and which was
followed by treatments D3 and Ds planted at
October 25™ and November 8™ (702.14 and
700.00 cm?). Decreasing plant growth with
decrease in temperatures during vegetative
growth was reported by Kumar et al., (2007)
in broccoli and Srivastava et al., (2002) in
cauliflower.

Treatment Dy planted at November 1% gave
highest total yield per plant (1202.80 Q)
followed by treatment Ds (1081.40 g)
planted at November 8". The maximum
plant yield may be due to favorable climatic
conditions that prevailed at the time of
vegetative growth and curd development
period resulted increase in number and size
of the leaves which could contributed
towards more vyield in early transplants.
Such influences of temperature on curd yield
were reported by Sharma et al., (1995) in
broccoli and Ara et al, (2009) in
cauliflower. The treatment D, planted at
November 1% produced significantly highest
total yield (30.07 kg) than all treatments
which was followed by treatments D3 and
Ds planted at October 25" and November 8"
(27.03 kg and 27.03 kg). The maximum plot
yield may be due to favorable climatic
conditions that prevailed at the time of
vegetative growth and curd development
period resulted increase in number and size
of the leaves which could contributed
towards more yield in early transplants.
Such influences of temperature on curd yield
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were reported by Sharma et al., (1995) in
broccoli and Ara et al, (2009) in
cauliflower. The treatment D, planted at
November 1% produced significantly highest
total yield (445.49 qg) than all treatments
which was at par with treatments Ds and D3
planted at November 8" and October 25"
(400.46 q and 400.40 q) respectively.
Moderate temperatures during crop growth
allow better photosynthesis and
translocation of metabolites reflecting
increases in  vegetative growth and
consequently curd vyield. Similar results
were quoted by Sighal et al., (2009), Saikia
et al., (2010) and Sharma et al., (1995) in
broccoli, Prabhakar and Srinivas (1993) in
cabbage and Ara et al, (2009) in
cauliflower. The lower yields were recorded
in delayed planting on November 29"
indicates that transplanting time assumes a
major significance, as delayed transplanting
adversely affects the yield by arresting the
plant growth and production blinds due to
insect-pest attack in the prevailing high
temperature during curd development
period. These results were in agreement with

the findings of Sharma (1998) in cabbage,
Ara et al., (2009) in cauliflower, Nooprom
et al., (2013) in broccoli. November 1% (Dy)
planting had maximum chlorophyll content
(0.31 mg per g) in curd which was followed
by treatments D3 and Ds planted at October
25™ and November 8" (0.26 mg per g and
0.26 mg per g). Plants set out on November
1% (D4) significantly maximum ascorbic acid
(125.50 mg per 100 g) content in curds
which was followed by treatments D3 and
Ds planted at October 25™ and November 8™
(119.00 mg and 118.96 mg per 100 Q)
respectively. Plants from later plantings had
less of ascorbic acid. It was probably caused
by lower sunlight intensity. Positive
relationship between light and ascorbic acid
level in the plants was also stated by Lee
and Kader (2000) and Acikgoz (2012).
Treatment D, planted at November 1°
recorded maximum benefit cost ratio (3.36)
which was followed by treatments Ds and
D; planted at November 8" and October 25"
(2.87 and 2.86) respectively. Similar results
were obtained by Saikia et al., (2010) in
broccoli.

Table.1 Effect of planting dates on growth, yield and quality of broccoli cv. Green Magic

Treatments Plant height (cm)
15 DAP 30 DAP 45 DAP 60 DAP
Dy 12.52 27.40 45.29 56.13
D, 13.40 31.00 45.57 57.99
Ds 14.81 33.54 46.92 58.65
Dy 15.90 34.96 48.02 59.82
Ds 14.73 34.44 46.88 58.63
Ds 13.07 30.92 45.26 57.97
Dy 12.27 27.38 44.89 56.82
Ds 10.09 24.92 43.21 55.00
SE 0.57 0.94 0.50 0.62
CD at 5% level 1.72 2.85 1.53 1.88
81
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Contd....
Treatments Girth of main stem (cm)
15 DAP 30 DAP 45 DAP 60 DAP
D, 4.19 8.90 13.95 17.38
D, 4.98 9.12 14.78 18.12
D3 5.72 9.64 15.54 19.97
Dy 6.33 10.92 16.92 21.00
Ds 5.70 9.62 15.50 19.92
Ds 4.92 9.04 14.72 18.06
Dy 4.14 8.82 13.91 17.32
Dg 3.70 8.02 12.98 16.14
SE 0.22 0.29 0.43 0.63
CD at 5% level 0.67 0.87 1.30 1.90
Contd....
Treatments Weight of Diameter of Height of central | Volume of central
central head (g) | central head (cm) head (cm) head (cm®)
D, 404.43 17.59 19.54 503.73
D, 540.78 18.71 19.56 580.53
D 599.31 19.39 20.50 642.29
D, 638.84 20.88 21.00 762.96
Ds 599.12 19.32 20.46 636.42
Ds 540.72 18.47 19.84 564.02
D; 404.02 17.85 19.48 517.23
Dsg 347.00 15.45 19.02 378.35
SE 16.13 0.90 0.61 14.37
CD at 5% level 48.85 2.73 1.85 43.52
Contd....
Treatments Dgys_ for_curd Days for harvest Leaf area azt harvest
initiation (cm?)
D, 66.89 75.34 588.36
D, 61.04 69.69 634.92
D3 52.08 63.25 702.14
Dy 45.30 55.00 724.00
Ds 52.00 63.22 700.00
D¢ 60.98 69.94 634.81
D; 66.81 75.28 588.32
Dg 71.01 80.92 502.00
SE 2.08 2.43 21.78
CD at 5% 6.29 7.36 65.97
level
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Contd....
Treatments Number of leaves
15 DAP 30 DAP 45 DAP 60 DAP
D, 6.98 10.56 15.90 20.86
D, 7.44 11.00 16.52 21.84
D3 7.90 11.68 17.66 22.68
D4 8.27 12.00 17.88 23.00
Ds 7.80 11.60 17.42 22.42
D¢ 7.28 11.02 16.34 21.80
D+ 6.92 10.52 15.82 20.78
Dg 6.20 9.40 15.08 19.90
SE 0.26 0.31 0.34 0.36
CD at 5% level 0.78 0.95 1.04 1.09
Contd....
Length of leaf (cm)
Treatments 15 DAP 30 DAP 45 DAP 60 DAP
D, 19.82 28.98 36.48 45.00
D, 21.76 29.48 37.64 46.92
D3 22.84 30.30 38.92 47.24
D4 23.30 31.00 40.00 48.78
Ds 22.72 30.30 38.84 47.10
Dsg 21.00 29.22 37.58 46.75
D+ 19.40 28.94 36.36 44.82
Dg 17.82 27.18 35.62 43.55
SE 1.03 0.58 0.53 0.77
CD at 5% level 3.12 1.76 1.60 2.35
Contd....
Treatments Leaf width (cm)
15 DAP 30 DAP 45 DAP 60 DAP
D, 9.96 13.40 15.79 19.24
D, 10.36 13.68 16.08 19.75
D3 10.48 13.79 16.64 21.10
D4 10.96 14.00 17.00 22.00
Ds 10.44 13.72 16.50 21.04
D¢ 10.26 13.62 16.00 19.64
D+ 9.92 13.31 15.74 19.17
Dg 9.04 13.00 15.34 18.43
SE 0.48 0.13 0.29 0.57
CD at 5% level 1.45 0.39 0.87 1.71
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Contd....
Treatments Total yield per plant (g)
D, 746.41
D, 950.78
D3 1081.30
D, 1202.80
Ds 1081.40
Ds 950.50
D; 744.70
Ds 623.00
SE 16.48
CD at 5% level 54.42
Contd....
Yield plot™ (kg)
Treatments Marketable yield | Unmarketable yield | Total yield per plot
(kg) (kg) (kg)
D, 14.18 4.48 18.66
D, 18.28 5.49 23.77
Ds 21.32 571 27.03
D, 24.06 6.01 30.07
Ds 21.35 5.68 27.03
Ds 18.30 5.46 23.76
D, 14.15 4.47 18.62
Dsg 11.68 3.90 15.55
SE 1.04 0.25 1.11
CD at 5% level 3.15 0.76 3.37
Contd....
Yield ha™
Treatments Markz,‘c’;?r?;? yield Unmar(l;e/thazgle yield Total yield (g/ha)
D, 210.07 66.37 276.44
D, 270.86 81.29 352.15
D3 315.90 84.54 400.40
D, 356.40 89.09 445.49
Ds 316.35 84.10 400.46
Ds 271.11 80.89 352.00
D; 209.63 66.22 275.85
Ds 173.09 57.73 230.82
SE 10.23 2.81 19.44
CD at 5% level 30.98 8.51 58.89
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Contd....
Treatments Chlorophyll (mg/g) | Ascorbic acid (mg/100g) B:C ratio (ha)
D; 0.21 102.18 1.57
D, 0.23 112.00 2.31
D3 0.26 119.00 2.86
Dy 0.31 125.50 3.36
Ds 0.26 118.96 2.87
Ds 0.22 111.30 2.31
D, 0.20 102.12 1.56
Dg 0.15 97.22 1.11
SE 0.01 5.30 0.17
CD at 5% level 0.04 16.03 0.53

Treatment details

Sr. No. Treatments Planting Dates
1 D, 11.10.2016
2 D, 18.10.2016
3 D 25.10.2016
4 D4 01.11.2016
5 Ds 08.11.2016
6 Ds 15.11.2016
7 D; 22.11.2016
8 Dsg 29.11.2016

References

Acikgoz, F. E. (2012). Determination of yield
and some plant characteristics with
vitamin C, protein and mineral material
content in mibuna (Brassica rapa var.
nipposinica) and mizuna (Brassica rapa
var. japonica) grown in fall and spring
sowing times. J. Tekirdag Agr Fac.,
9(1):64-70.

Ara, N., Kaisar, M. O., Khalequzzaman, K.
M., Kohinoor, H. and Ahamed, K. U.
(2009). Effect of different dates of
planting and lines on the growth, yield
and yield contributing characteristics of
cauliflower. J. Soil. Nature. 3(1): 16-19.

Decoteau, D. R., (2000). Vegetable Crops.
Prentice Hall, Upper Saddle River, New
Jersey, ISBN-10(3): 464.

Dhillon, B. S., Tyagi, R. K., Saxena, S. and
Randhaw, G. J. (2005). Plant Genetic

85

Resources: Horticultural Crops. Narosa,
New Delhi. ISBN-10(1): 332.

Fellows J. R., Reader R. J. and Wurr D. I. E.
(1997). A model for leaf production and
apex development in calabrase. J. Horti.
Sci. 72(2): 327-337.

Guo, J. H., Lee, S., Chiang, F. and Chang, C.
(2001). Antioxidant properties of the
extracts from different parts of broccoli
in Taiwan. Journal of Food and Drug
Analysis. 9: 96-101.

Hossain, M.F., Ara, N, Uddin, M. R., Dey, S.
and Islam, M. R. (2011). Effect of time
ofsowing and plant spacing on broccoli
production.Tropical Agricultural
Research and Extension. 14(4): 90-92.

Khan, B., Shillong, A., Phillip, G., Brusewitz,
H. and Mc New Ronald, W. (1991).
Force to shear the stalk, stalk diameter
and yield of broccoli in response of
nitrogen fertilization and within row




Int.J.Curr.Microbiol.App.Sci (2018) Special Issue-6: 78-86

spacing. J. Amer. Soc. Hort. Sci. 116(2):
222-2217.

Kumar, N., Prakash, V. and Srivastva, A. K.
(2007). Effect of transplanting dates and
geometries on broccoli  (Brassica
oleracea var. italica) under mid-hills
conditions of North-West Himalaya.
Indian Journal of Agricultural Sciences.
77(7): 448-450.

Lee, S. K. and Kader, A. A. (2000). Pre-
harvest and  postharvest factors
influencing Vitamin C content of
horticultural crops. Postharvest Biol.
Technol. 20: 207- 220.

Magd, E. I. and Abou, M. M. (2013).
Evaluation of some broccoli cultivars
growth, head yield and quality under
different planting dates. Journal of
Applied Sciences Research. 9(11): 5730-
5736.

Nooprom, K., Santipracha, Q. and Sompong,
T. C. (2013). Effect of planting date and
variety on growth and yield of broccoli
during the dry season. International
Journal of plant, animal and
environmental science. 3(2): 121- 124.

Ouda, B. A. and Mahadeen, A. Y. (2008).
Effect of fertilizers on growth, vyield,
yield components, quality andcertain
nutrient contents in broccoli (Brassica
oleracea). Int. J. Agric. Biol. 10: 627-
632.

Prabhakar, B. S. and Srinivas, K. (1993).
Effect of spacing and fertilizer on head
yield of  Cabbage. Progressive
Horticulture. 22(4): 112-116.

Saikia, Phookan, D. B. and Sanchita Brahma
(2010). Effect of time of planting and
planting densities on growth, yield and
economic  production of  broccoli
(Brassica oleracea var. italica) cv. Pusa
Broccoli KTS-1. Journal of Hill
Agriculture. 1(2): 135-139.

Salaria A. S. and Salaria B. S. (2011).
Horticulture at a glance Vol. Il, Jain
brothers New Delhi.

86

Sermenli, T., Mavi, V. and Yilmaz, S. (2011).
Determination of transplanting dates of
broccoli (Brassica oleracea L. var.
italica) under Antakya conditions. The
Journal of Animal and Plant Sciences.
21(4): 638-641.

Sharma, D. K. and Narayan, N. D. R.
Chaudhary Raj, (1995). Effect of dates
of planting and plant density on growth
of curd and seed yield in sprouting
broccoli (Brassica oleracea var. italica)
cv. Green head. South Indian
Horticulture. 43(1-2): 59-61.

Sharma, S. (1998). Varietal response of
cabbage (Brassica oleracea var.
capitata L.) to planting dates and plant
population during summer season.
M.Sc. thesis submitted to Himachal
Pradesh Krishi Vishvavidyalaya,
Palampur.

Sighal, B. K. Preeti, Srivastava, B.K, Singh,
M.P and Singh, P.K. (2009). Effect
ofdate of planting and spacing on the
performance of broccoli. Indian Journal
of Horticulture. 66(1): 137-140.

Singh, A. K., Khan, A. R. and Akhilesh Singh,
(1999). Influence of different dates of
transplanting on head yield of broccoli
(Brassica oleracea var. italica L.). Crop
Research (Hissar). 17(1):104-106.

Srivastava, P, Srivastava, B. K. and Singh, M.
P. (2002). Effect of planting date and
growing environment on the plant
survival, growth and vyield of early
cauliflower in rainy season. Vegetable
Science. 29(2): 157-160.

Thapa, U., Matty, T. K. and Pati, M. K.
(2002). Effect of planting date and
variety on seed production of early
cauliflower. Vegetable science. 29(2):
189-190.

Yoldas, F. and Esiyok, D. (2004). Effects of
plant spacing, sowing and planting date
on yield and some quality parameters of
broccoli. Ege  Universities Ziraat
Facultesi Dirges. 41(2): 37- 48.



