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ABSTRACT

A field experiment entitled ‘Effect of sowing time and spacing on the growth, yield and quality attributes of broccoli
(Brassica oleracea var. italica) was conducted during the rabi season in 2019-2020 at Agriculture Research Farm, School
of Agriculture, Lovely Professional University, Phagwara, Punjab. 20t October sowing was observed to be recorded
maximum plant height, number of leaves, plant spread, leaf area, weight of curd, curd diameter, total yield/plot, total
yield, vitamin - C and chlorophyll content. Whereas, 1st November sowing resulted in maximum leaf area index, SPAD
value, number of days to harvesting, harvest index, dry matter content and total soluble solids. Among the different
spacing adopted in 20th October sowing, 60 cm X 60 cm show superior result in terms of plant height, plant spread, leaf
area, fresh weight of plant, dry weight of plant, weight of curd, curd diameter and vitamin - C whereas, number of leaves
was observed maximum in 60 cm X 45 cm. But the important factor viz. highest total yield per plot and total yield per
hectare were observed maximum under 60 cm X 30 cm. Among the different interactions effect, 20th October sowing with
60 cm X 30 cm spacing was showing superior result over others in terms of plant height, plant spread, leaf area, dry
weight of plant, weight of curd, curd diameter and vitamin - C. But the SPAD value, maximum number of days to
harvesting and maximum TSS were relatively better in 1st November sowing with 60 cm X 30 cm spacing interaction,
respectively.
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INTRODUCTION

Broccoli (Brassica oleracea var. italica) is a cole crops which is attaining status everywhere throughout
the world in light of its high nutritional content. It is a popular Italian vegetable which is cultivated most
profoundly in Italy from ancient times. Sulforaphane is one of the richest and widely examined plant
compound in broccoli, known for decreasing the threat of tumour. The specific time of planting of seed in
nursery and transplanting in the field is fundamental for getting more yield with quality of vegetables [2].
Broccoli is delicate to high temperature, it directly influences the head quality and makes it heat threat
crop. Delay in planting diminishes the crop yield. Yield is higher when crop is planted before the onset of
high temperature and show a straight diminishing pattern with delay in planting dates [1]. From quality
point of view broccoli are formed when the day temperature is between 25 °C to 26 °C and night
temperature is between 15-16 °C [12].Therefore, the present study was undertaken to identify the best
sowing time and plant spacing as no research work has been taken under Punjab condition.

ABR Vol 12 [5] September 2021 175|Page © 2021 Society of Education, India


http://www.soeagra.com/abr.html
mailto:rajkumari.22847@lpu.co.in

Malik et al

MATERIAL AND METHODS

A field experiment was conducted during the rabi season in 2019-2020at Agriculture Research Farm,
School of Agriculture, Lovely Professional University, Phagwara, Punjab. The experiment consisted of six
treatment combinations with two levels of sowing date viz. (i) D: i.e. October 20, 2019, (ii) D i.e.
November 1, 2019 and three plant spacing viz. (i) S1i.e. 60 cm x 30 cm (ii) Sz i.e. 60 cm x 45cm and (iii) S3
i.e. 60 cm x 60 cm were included in the study in Factorial Randomized Block Design with three
replications. The unit plot size was 2.5m x 6m. The amounts of fertilized applied for our experimental
fieldas follows: Nitrogen was applied through urea @ 5.67 kg. Urea was applied in two spilt doses. Half
dose of urea was applied at the time of transplanting and remaining half dose of urea was again splitted
into two parts, first was given at 30 days after transplanting and the remaining second was given 45 days
after transplanting since urea is highly sensitive to leaching loss. Phosphorus was applied through DAP
(3.52 kg) and Potassium was applied through MOP (2.7 kg) as basal dose at the time of transplanting.
After 30 days, transplanting was done and observations on height of plant, number of leaves per plant,
days to flower bud initiation, days to harvesting, total yield (q/ha), Vitamin-C content (mg/100g) and
chlorophyll content (mg/g) were recorded.

Table 1:Effect of sowing time and spacing on plant height, Number of leaves per plant, Leaf area
cm?) in broccoli.

Treatment Plant height (cm Number of leaves per plant Leaf area (cm?)

S1 Sz S3 Mean S1 Sz S3 Mean S1 Sz S3 Mean
D1 31.5 31.7 339 32.37 | 6.60 | 6.60 | 6.07 | 6.43 110.2 | 116.27 | 128.15 | 118.21
D, 19.98 | 19.24 | 20.77 | 19.99 | 5.27 | 5.33 | 5.20 | 5.27 99.4 110.87 | 107.73 106
Mean 25.74 | 25.47 | 27.34 594 | 597 | 5.64 104.8 | 113.57 | 117.94
Source D S DxS D S DxS D S DxS
S.Em * 0.33 0.41 0.57 0.05 | 0.06 | 0.08 0.91 1.12 1.58
CDsy, 1.05 1.29 N/S 0.15 | 0.19 | 0.27 291 3.56 5.04

Note: D1 (20th October sowing) and D2 (1st November sowing)
S1(60 cm X 30 cm spacing), Sz (60 cm X 45 cm spacing) and S3 (60 cm X 60 cm spacing)
N/S (Non-significant).

RESULT AND DISCUSSION

The outcomes got from the current investigation as well as relevant discussion have been summed up
under following heads:

Effect of sowing time on growth, yield and quality of broccoli:

Plant height, Number of leaves per plant, plant spread and leaf area was found significantly superior.
Maximum plant height (32.37 cm) was recorded at 60 DAT during the D; sowing i.e. 20t October maybe
due to availability of favourable conditions to the plants and early planting too. Maximum number of
leaves per plant (8.99), plant spread (1,617.03 cm?2) and leaf area (118.21 cm?)was observed during D1
sowing i.e. 20th October. Maximum number of days to floral bud initiation (68.49) and number of days to
harvesting (103.84)was observed during the D, sowing i.e. 1st November. These findings are in close
conventionality with the findings of Solunke et al. [11], Saikia et al. [8] and Sighal et al. [10] in broccoli.
Maximum weight of curd (85.72 g), highest total yield (33.62 q/ha)was observed during the D1 sowing i.e.
20t October sowing.In D, sowing, S;i.e. 60 cm X30 cm plays a significant role in increasing the highest
SPAD value (65.35), maximum number of days to harvesting (95.66) and maximum total soluble solids
(9.78 °Brix), respectively.Similar results obtained by Yoldas and Esiyok [14], Gogoi et al. [3] and Solunke
etal [11].

Effect of spacing on growth, yield and quality of broccoli:

The maximum plant height (27.34 cm) and maximum leaf area (117.94 cm?2) was recorded at 60 DAT with
in increasing spacing at Szi.e. 60 cm X 60 cm and minimum (27.34 cm) was recorded at spacing S; i.e. 60
cm X 30 cm. Maximum number of leaves(8.65) was recorded at spacingS; i.e. 60 cm X 45 cm, maximum
number of days to floral bud initiation (65.53) and days to harvesting (95.66) was recorded at spacing
Sii.e. 60 cm X 30 cm. These findings are in close conformity with the findings of Hossian et al. [4] and
Kumar et al. [5].

Maximum weight of curd (85.03 g) was recorded at spacingSs i.e. 60 cm X 60 cm and lowest (69.09 g) was
recorded at spacingSsi.e. 60 cm X 30 cm. Highest total yield (38.39 q/ha) was recorded at spacing S1 i.e. 60
cm X 30 cm and lowest (23.62 q/ha) at spacing Ssi.e. 60 cm X 60 cm. Maximum VITAMIN - C was
observed at spacing Sz (76.33 mg/100g) and lowest (66 mg/100g) at spacing S;. Maximum chlorophyll
content (0.61 mg/g) was observed at spacingS;: i.e. 60 cm X 30 cm and lowest (0.57 mg/g)at spacing Sz i.e.
60 cm X 60 cm.D; sowing (20t October sowing) with plant spacing S; (60 cm X30 cm) resulted in
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maximum gross income (255240Rs./ha), net income (195680Rs./ha) and B: C ratio (3.28) DiS:
(1,95,680.00 Rs./ha). These findings are in line with Roni et al. [7] and Suthar et al. [12], Hossain et al. [4],
Prasad et al. [6] in their study.

Effect of interaction (sowing time and spacing) on growth, yield and quality of broccoli:

Among the interactions, D1Sz was showing superior result over others in terms of plant height (33.9 cm),
plant spread (1,671.13 cm?), leaf area (128.15 cm?),dry weight of plant(61.67 g), weight of curd (92.33
g),curd diameter(76.63 mm) and vitamin - C(89.00 mg/100g), respectively. But the SPAD value (72.27),
maximum number of days to harvesting (105.16) and maximum total soluble solids (11.67 °Brix) were
relatively better in D,S1 interaction, respectively. With the above findings, we can conclude that for better
yield it is recommended to adopt D1 sowing i.e. 20th October with spacing S; i.e. 60 cm X 30 cm. While for
better quality D1S3 can be adopted. For getting continuous yield staggered planting can be adopted as D>
which compensate the high perishability problem in broccoli.

Table 2: Effect of sowing time and spacing on days to floral bud initiation, days to harvesting,
weight of curd (g) in broccoli.

Treatment days to floral bud initiation days to harvesting weight of curd (g

St | S:2 | Ss Mean S1 Sz S3 Mean S1 Sz S3 | Mean
D1 62.11 59.16 | 57.16 59.48 86.17 84.25 82.29 84.23 | 76.59 | 88.23 | 92.33 | 85.72
D, 69.15 69.17 | 67.14 68.49 105.16 | 104.16 | 102.19 | 103.84 | 61.6 | 73.34 | 77.73 | 70.89
Mean 65.63 64.16 | 62.15 95.66 94.21 92.24 69.09 | 80.78 | 85.03
Source D S DxS D S DxS D S DxS
S.Em 0.57 0.70 0.98 0.03 0.03 0.04 0.7 0.86 1.21
CDso, 1.81 2.22 N/S 0.07 0.09 0.12 2.24 2.74 N/S

Note: D1 (20th October sowing) and D2 (1st November sowing)
S1(60 cm X 30 cm spacing), Sz (60 cm X 45 cm spacing) and S3 (60 cm X 60 cm spacing)
N/S (Non-significant).

Table 3: Effect of sowing time and spacing on total yield (q/ha), Vitamin- C content (mg/100g),
Chlorophyll content (mg/g) in broccoli.

Treatment total yield (q/ha) Vitamin- C content (mg/100g) Chlorophyll content (mg/g)
S1 S2 S3 Mean S1 S2 S3 Mean S1 S2 S3 Mean

D1 42.55 | 32.67 | 25.64 | 33.62 | 81.00 | 70.00 | 89.00 80 090 | 0.59 | 0.78 0.76

D> 34.22 | 27.15 | 21.59 | 27.65 | 62.67 | 62.00 | 63.67 | 62.78 | 0.32 | 0.29 | 0.35 0.32

Mean 38.39 | 29.91 | 23.62 71.83 | 66.00 | 76.33 0.61 | 0.44 | 0.57

Source D S DxS D S DxS D S DxS

S.Em * 0.18 0.22 0.31 0.62 0.76 1.08 0.01 | 0.01 0.01

CDs% 0.57 0.70 0.99 1.99 243 3.44 0.02 | 0.03 | 0.04

Note: D1 (20th October sowing) and D2 (1st November sowing)
S1(60 cm X 30 cm spacing), Sz (60 cm X 45 cm spacing) and S3 (60 cm X 60 cm spacing)
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