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Abstract  

This experiment was conducted during September, 2011 to March, 2012 in the 

experimental field of Department of Horticulture, Bangabandhu Sheikh Mujibur 

Rahman Agricultural University (BSMRAU), Gazipur to find out the effect of 

planting date on the yield of broccoli genotypes. There were five genotypes viz. 

Early green, Forest green, Green calabrese, Premium crop and Green king and 

four planting dates viz. 2 October, 27 October, 21
 
November and 16 December. 

The treatment effects were statistically analyzed and found significant in most of 

the characters studied. Genotype Green calabrese was the highest in average 

plant height (53.70 cm). Green king produced the maximum spread diameter 

(69.23 cm), stem diameter (30.35 mm) and early initiation of floral head. 

Genotype Early green performed the best regarding head weight (343.87 g), 

yield per plant (477.4 g) and yield (19.10 t/ha). Broccoli planted on 21 

November initiated early flower head, maximum head diameter (16.99 cm), 

head weight (314.49 g), yield per plant (453.64 g) and total yield (18.15 t/ha). 

The genotype Early green planted on 21 November showed the best 

performance in yield per plant (580.17 g) and yield hectare (23.21 t/ha). 

Keywords: Broccoli genotype(s), planting date, yield. 

Introduction 

Broccoli (Brassica oleracea var. italica L.), is an important member of “Cole” 

crops, belongs to the family Brassicaceae. Broccoli originated from west Europe 

(Prasad and Kumer, 1999). The word “Cole” means a group of highly 

differentiated plants originated from a single wild Brassica oleracea var. 

oleracea (Sylvestris L.) commonly known as wild cabbage (Bose and Som, 

1986). Cole crops are the most widely grown vegetables in the temperate zones. 

After the Second World War these have spread rapidly to both tropical and sub-

tropical areas and cabbage has increased in Africa by 31.5% and in Asia by 8.9% 

compared to the total increase in the world by 5.8% from 1970 to 1980. In 

Bangladesh, broccoli was introduced about two decades ago. 
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Broccoli is grown in winter season in Bangladesh as an annual crop. It is 

environmentally better adapted and can withstand comparatively high 

temperature than cauliflower (Rashid et al., 1976). Its wider environmental 

adaptability, higher nutritive value, good taste and less risk to crop failure due to 

various biotic and abiotic factors indicate that there is enough scope for its 

promotional efforts. Its popularity to the consumers of urban area is increasing 

day by day in our country. But its cultivation has not spread much beyond the 

farms of different agricultural organizations. This is mainly due to the lack of 

awareness among the people about its importance and lack of available 

information production technology about it. Cultivation of broccoli in our 

country are confined into a very limited area with a minimum production and its 

average yield is only about 10.5 metric tons per hectare (Anon., 2004) which is 

very low compared to other broccoli growing countries like 24 t/ha in Italy, 20 

t/ha in Japan and 18 t/ha in Turkey (Ahmed et al., 2004). 

The planting dates have significant effect on yield and other yield contributing 

characters of broccoli. The yield decreased with delay planting. Head yield is 

higher when crops are planted earlier and show a linear decreasing trend with 

delay in planting dates (Bianco et al., 1996). Early planted crops resulted in 

longer duration and produced taller plants with more number of leaves, higher 

plant spread and more leaf size index as well as the lowest percentage of 

abnormal curds than late planted crops and finally attributed to higher curd yield 

(Gautam et al., 1998). So there is enough scope to identify the optimum planting 

date to maximize the broccoli yield. 

Broccoli genotypes have also significant effect on yield of broccoli. Cultivar 

“Captain” produced the highest total yield as well as top and lateral head yields, 

the largest top head weight and marked earliness which was followed by cultivars 

Lucky, General, Griffen, Liberty and Milady (Toth et al., 2007). Several broccoli 

genotypes are cultivated in our country those differ in yield. So it is essential to 

identify high yielding genotypes to maximize broccoli yield. Therefore, the 

present experiment was undertaken to find out optimum planting date and 

appropriate genotype for maximum yield of Broccoli. 

Materials and Method 

The experiment was conducted at the Horticultural Research Farm, BSMRAU, 

Gazipur during September, 2011 to March, 2012. The location of the 

experimental site was at the centre of Madhupur Tract (24.09
0
N latitude and 

90.26
0
E longitudes) at 8.5m above the sea level (Anon., 1995). The soil of the 

experimental field was silty clay of shallow Red Brown Terrace type under Salna 
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Series of Madhupur Tract in agroecological zone (AEZ) 28 (Brammer,1971 and 

Saheed,1984). The soil contained pH of 6.4 (Anon., 1998 and Haider et al., 

1991). There were four planting dates viz. 2 October, 27 October, 21 November 

and 16 December and five genotypes viz. Early green, Forest green, Green 

calabrase, Premium crop and Green king. The field experiment was laid out in a 

factorial Randomized Complete Block Design with three replications. The unit 

plot size was 4m x 1.5m. The genotypes of broccoli were collected from the 

market of Siddique bazaar of Dhaka. The land was manured and fertilized with 

N, P, K and Molybdenum as Cowdung, Urea, TSP, MoP and Molybdenum @ 

1500, 210, 120, 100 and 1kg/ha,  respectively. The entire amount of Cow dung, 

TSP, MoP and Molybdenum were applied at the time of final land preparation 

and the entire urea was applied as top dressing in two equal split at 15 and 30 

days after transplanting. Healthy and uniform 30 days old seedlings were 

transplanted in the main field at each date of planting maintaining a spacing of  

50 cm x 50 cm. Weeding, irrigation and other cultural practices were done as and 

when necessary. Data were recorded from randomly selected plants for 

individual plant performance and from total plot for per hectare yield. Collected 

data were statistically analyzed by MSTATC. 

Results and Discussion 

Plant height 

Significant variation in plant height was observed due to different planting dates 

(Table 1). The highest plant height was obtained from 2 October planting at 15, 

25 and 35 DAT (30.10, 40.75 and 54.83 cm, respectively) while it was the 

minimum with delayed planting i.e. 16 December). This result was in agreement 

with the result obtained by Ahmed and Abdullah (1986) who found taller plant of 

broccoli from earlier planting than late planting. 

Plant height varied significantly at 15, 25 and 35 DAT among the genotypes 

(Table 1). The highest plant height (31.42 and 39.20cm) was recorded from the 

genotype Premium at 15 and 25 DAT, respectively. At 35 DAT, Green calabrese 

produced the tallest plant (53.70cm), which was statistically identical to Premium 

(51.66 cm). At 15 DAT, the lowest plant height (26.81 cm) was obtained from 

Green calabrese, which was statistically similar to Green king (27.70 cm) and 

Forest green (27.11 cm). But at 25 and 35 DAT, Forest green produced the 

lowest plant height as 34.05 and 46.07 cm, respectively. Variation in plant height 

may be due to the difference in genetic make-up of broccoli genotypes. 

The interaction effect between genotypes and planting dates varied significantly 

at 15 DAT, but it did not vary significantly at 25 and 35 DAT (Table 2). The 

highest plant height (34.50 cm) was recorded from the genotype Premium 

planted on 27 October  which was similar to G4P3 (32.50 cm) and the lowest  



  

468 HAFIZ et al. 

T
a

b
le

 1
. 

E
ff

ec
t 

o
f 

g
en

o
ty

p
es

 a
n

d
 p

la
n

ti
n

g
 d

a
te

s 
o

n
 p

la
n

t 
h

ei
g

h
t,

 s
p

re
a

d
 d

ia
m

et
e
r 

a
n

d
 d

ia
m

et
er

 o
f 

st
e
m

 o
f 

b
ro

cc
o

li
 p

la
n

t 
a

t 

d
if

fe
r
en

t 
D

A
T

s.
 

T
re

at
m

en
ts

 
P

la
n
t 

h
ei

g
h
t 

(c
m

) 
S

p
re

ad
 d

ia
m

et
er

 (
c
m

) 
D

ia
m

et
er

 o
f 

st
e
m

 (
m

m
) 

1
5

 D
A

T
 

2
5

 D
A

T
 

3
5

 D
A

T
 

1
5

 D
A

T
 

2
5

 D
A

T
 

3
5

 D
A

T
 

1
5

 D
A

T
 

2
5

 D
A

T
 

3
5

 D
A

T
 

G
en

o
ty

p
es

 
 

E
ar

ly
 g

re
en

 (
G

1
) 

2
9

.3
1
 b

 
3

7
.3

0
 b

 
4

8
.2

7
 b

 
3

2
.8

9
 c

d
 

5
2

.1
4
 c

d
 

6
3

.8
9
 b

 
1

0
.4

3
 b

 
1

7
.6

3
 c

 
2

7
.5

4
 c

 

F
o

re
st

 g
re

en
 (

G
2
) 

2
7

.1
1
 c

 
3

4
.0

5
 c

 
4

6
.0

7
 b

 
3

6
.0

5
 a

 
5

5
.5

8
 a

 
6

8
.5

5
 a

 
1

1
.2

8
 a

 
1

8
.8

0
 b

 
2

8
.2

3
 b

c 

G
re

en
 c

al
ab

re
se

 (
G

3
) 

2
6

.8
1
 c

 
3

6
.8

0
 b

 
5

3
.7

0
 a

 
3

1
.9

8
 d

 
5

1
.7

3
 d

 
6

8
.3

2
 a

 
8

.4
0

 c
 

1
3

.9
3
 d

 
2

2
.3

6
 d

 

P
re

m
iu

m
 (

G
4
) 

3
1

.4
2
 a

 
3

9
.2

0
 a

 
5

1
.6

6
 a

 
3

3
.8

8
 b

c 
5

3
.4

1
 b

c 
6

4
.6

5
 b

 
1

0
.5

4
 b

 
1

9
.2

1
 b

 
2

8
.9

8
 b

 

G
re

en
 k

in
g
 (

G
5
) 

2
7

.7
0
 c

 
3

7
.0

7
 b

 
4

6
.4

4
 b

 
3

5
.1

2
 a

b
 

5
4

.5
6
 a

b
 

6
9

.2
3
 a

 
1

1
.7

3
 a

 
2

1
.0

6
 a

 
3

0
.3

5
 a

 

P
la

n
ti

n
g

 t
im

e
 

 

2
 O

ct
o

b
er

 (
P

1
) 

3
0

.1
0
 a

 
4

0
.7

5
 a

 
5

4
.8

3
 a

 
4

1
.4

0
 a

  
6

0
.9

9
 a

 
7

7
.0

3
 a

 
1

0
.5

4
 b

 
1

9
.0

1
 a

 
2

8
.3

4
 a

 

2
7

 O
ct

o
b

er
 (

P
2
) 

2
9

.4
1
 a

 
3

8
.9

6
 b

 
4

9
.0

2
 b

 
3

8
.7

2
 b

  
5

1
.8

1
 b

 
6

9
.0

9
 b

 
1

1
.1

7
 a

 
1

9
.8

5
 a

 
2

7
.9

9
 a

b
 

2
1

  
N

o
v
em

b
er

 (
P

3
) 

2
7

.2
3
 b

 
3

6
.7

9
 c

 
4

6
.6

0
 c

 
3

7
.5

9
 b

 
5

0
.2

3
 c

 
6

1
.4

6
 c

 
1

0
.7

9
 a

b
 

1
7

.3
3
 b

 
2

6
.4

7
 c

 

1
6

 D
ec

em
b

er
 (

P
4
) 

2
7

.1
3
 b

 
3

1
.0

3
 d

 
4

6
.4

6
 c

 
1

8
.2

3
 c

 
5

0
.9

1
 b

c 
6

0
.1

2
 d

 
9

.4
0

 c
 

1
6

.3
2
 c

 
2

7
.1

6
 b

c 

C
V

 (
%

) 
6

.1
3
 

5
.8

9
 

5
.1

8
 

6
.1

5
 

3
.3

7
 

2
.6

0
 

5
.7

1
 

6
.6

2
 

5
.4

2
 

M
ea

n
s 

b
ea

ri
n

g
 s

a
m

e 
le

tt
er

(s
) 

in
 a

 c
o

lu
m

n
 d

o
 n

o
t 

d
if

fe
r 

si
g
n

if
ic

an
tl

y
 a

t 
1

%
 l

ev
el

 o
f 

p
ro

b
ab

il
it

y
. 

 



  
 

 

EFFECT OF PLANTING DATES ON THE YIELD OF BROCCOLI GENOTYPES 469 

T
a

b
le

 2
. 

In
te

ra
ct

io
n

 e
ff

ec
t 

o
f 

g
en

o
ty

p
es

 a
n

d
 p

la
n

ti
n

g
 d

a
te

s 
o

n
 p

la
n

t 
h

ei
g

h
t,

 s
p

re
a

d
 d

ia
m

et
er

 a
n

d
 d

ia
m

et
er

 o
f 

st
e
m

 o
f 

b
ro

cc
o

li
 

p
la

n
t 

a
t 

d
if

fe
r
en

t 
D

A
T

s.
 

In
te

re
ct

io
n
 

(G
×

P
) 

P
la

n
t 

h
ei

g
h
t 

(c
m

) 
S

p
re

ad
 d

ia
m

et
er

 (
c
m

) 
D

ia
m

et
er

 o
f 

st
e
m

 (
m

m
) 

1
5

 D
A

T
 

2
5

 D
A

T
 

3
5

 D
A

T
 

1
5

 D
A

T
 

2
5

 D
A

T
 

3
5

 D
A

T
 

1
5

 D
A

T
 

2
5

 D
A

T
 

3
5

 D
A

T
 

G
1
×

P
1
 

2
9

.2
0
 c

-f
 

3
6

.8
7
 

4
5

.4
0
 

1
9

.7
7
 g

 
5

1
.3

0
 c

-f
 

5
7

.5
7
 k

 
1

2
.0

0
 a

b
 

1
7

.5
3
 e

f 
2

6
.5

3
 d

-f
 

G
1
×

P
2
 

3
1

.0
3
 b

c 
3

9
.9

3
 

4
8

.5
0
 

3
7

.6
0
 d

-f
 

5
1

.4
0
 c

-f
 

5
9

.4
7
 i

-k
 

1
1

.2
0
 a

-c
 

2
0

.2
0
 b

c 
3

0
.4

0
 a

b
 

G
1
×

P
3
 

2
9

.1
3
 c

-f
 

4
1

.3
7
 

5
3

.2
0
 

3
8

.2
7
 c

-f
 

5
7

.8
7
 b

 
7

0
.8

0
 c

 
9

.7
0

 d
e 

1
7

.0
3
 e

f 
2

6
.3

0
 d

-f
 

 G
1
×

P
4
 

2
7

.8
7
 c

-g
 

3
1

.0
3
 

4
5

.9
7
 

3
5

.9
3
 d

-f
 

4
8

.0
0
 f

g
 

6
7

.7
3
 d

e 
8

.8
3

 e
 

1
5

.7
7
 f

g
 

2
6

.9
3
 c

-f
 

G
2
×

P
1
 

2
6

.7
0
 e

-h
 

3
2

.6
3
 

4
2

.4
0
 

4
4

.4
7
 a

 
6

4
.6

0
 a

 
6

1
.0

3
 g

-j
 

1
1

.4
0
 a

-c
 

1
9

.8
0
 b

-d
 

2
5

.3
3
 e

-g
 

G
2
×

P
2
 

2
7

.3
0
 e

-h
 

3
4

.7
3
 

4
4

.4
7
 

3
8

.3
0
 c

-f
 

5
2

.4
0
 c

-e
 

6
3

.8
3
 f

-h
 

1
2

.3
3
 a

 
1

8
.9

3
 c

-e
 

2
6

.3
3
 d

-f
 

G
2
×

P
3
 

2
8

.2
0
 c

-f
 

3
9

.8
0
 

5
4

.3
3
 

1
8

.5
0
 g

 
5

0
.8

0
 d

-g
 

7
7

.8
7
 b

 
1

1
.6

0
 a

-c
 

1
8

.6
3
 c

-e
 

3
1

.0
0
 a

 

G
2
×

P
4
 

2
6

.2
3
 e

-h
 

2
9

.0
3
 

4
3

.0
7
 

4
2

.9
3
 a

b
 

5
4

.5
3
 c

 
7

1
.4

7
 c

 
9

.7
7

 d
e 

1
7

.8
3
 d

-f
 

3
0

.2
3
 a

b
 

G
3
×

P
1
 

2
4

.6
0
 g

h
 

3
7

.1
7
 

5
2

.2
3
 

1
6

.5
3
 g

 
4

9
.5

3
 e

-g
 

8
0

.9
3
 a

 
7

.1
7

 f
 

1
4

.6
0
 g

h
 

2
1

.2
0
 h

i 

G
3
×

P
2
 

2
9

.2
0
 c

-f
 

3
9

.8
0
 

5
4

.6
7
 

3
5

.3
3
 f

 
5

1
.4

0
 c

-f
 

6
1

.5
7
 g

-i
 

9
.8

0
 d

e 
1

6
.3

3
 f

g
 

2
3

.3
0
 g

h
 

G
3
×

P
3
 

2
7

.5
7
 d

-g
 

4
0

.1
3
 

5
9

.8
7
 

3
9

.7
3
 b

-e
 

5
8

.4
7
 b

 
6

0
.8

3
 h

-j
 

9
.1

0
 e

 
1

3
.1

3
 h

i 
2

4
.3

0
 f

g
 

G
3
×

P
4
 

2
5

.8
7
 f

-h
 

3
0

.1
0
 

4
8

.0
3
 

3
6

.3
3
 d

-f
 

4
7

.5
3
 g

 
6

9
.9

3
 c

d
 

7
.5

3
 f

 
1

1
.6

7
 i

 
2

0
.6

3
 i

 

G
4
×

P
1
 

3
0

.9
7
 b

-d
 

4
0

.3
0
 

4
9

.4
3
 

1
8

.0
0
 g

 
5

0
.1

7
 e

-g
 

5
8

.4
0
 i

-k
 

1
0

.9
0
 b

c 
2

0
.6

0
 a

-c
 

2
8

.0
7
 b

-e
 

G
4
×

P
2
 

3
4

.5
0
 a

 
4

2
.4

7
 

5
2

.6
7
 

3
9

.9
3
 b

-d
 

5
2

.4
7
 c

-e
 

5
8

.3
0
 j

k
 

1
0

.6
9
 c

d
 

2
1

.3
3
 a

b
 

2
9

.4
0
 a

-c
 

G
4
×

P
3
 

3
2

.5
0
 a

b
 

4
2

.1
7
 

5
4

.2
7
 

4
1

.6
7
 a

-c
 

6
0

.4
7
 b

 
7

6
.5

7
 b

 
1

1
.2

0
 a

-c
 

1
7

.3
0
 e

f 
2

9
.8

3
 a

b
 

G
4
×

P
4
 

2
7

.7
0
 c

-g
 

3
1

.8
7
 

5
0

.2
7
 

3
5

.9
3
 e

f 
5

0
.5

3
 d

-g
 

6
5

.3
3
 e

f 
9

.3
7

 e
 

1
7

.6
0
 d

-f
 

2
8

.6
3
 a

-d
 

G
5
×

P
1
 

2
8

.5
0
 c

-f
 

3
7

.0
0
 

4
2

.8
3
 

4
2

.8
7
 a

b
 

6
3

.5
7
 a

 
6

2
.7

7
 f

-h
 

1
1

.2
3
 a

-c
 

2
2

.5
0
 a

 
3

1
.2

3
 a

 

G
5
×

P
2
 

2
8

.4
7
 c

-f
 

3
7

.8
7
 

4
4

.8
0
 

4
2

.4
7
 a

b
 

5
1

.4
0
 c

-f
 

6
4

.1
3
 f

g
 

1
1

.8
3
 a

-c
 

2
2

.4
7
 a

 
3

0
.5

3
 a

b
 

G
5
×

P
3
 

2
9

.6
3
 b

-e
 

4
0

.2
7
 

5
2

.4
7
 

1
8

.3
3
 g

 
4

9
.3

3
 e

-g
 

7
9

.0
0
 a

b
 

1
2

.3
3
 a

 
2

0
.5

2
 a

-c
 

3
0

.2
7
 a

b
 

G
5
×

P
4
 

2
4

.2
0
 h

 
3

3
.1

3
 

4
5

.6
7
 

3
6

.8
0
 d

-f
 

5
3

.9
3
 c

d
 

7
1

.0
0
 c

 
1

1
.5

0
 a

-c
 

1
8

.7
3
 c

-e
 

2
9

.3
7
 a

-c
 

C
V

 (
%

) 
6

.1
3
 

5
.8

9
 

5
.1

8
 

6
.1

5
 

3
.3

7
 

2
.6

0
 

5
.7

1
 

6
.6

2
 

5
.4

2
 

M
ea

n
s 

b
ea

ri
n

g
 s

a
m

e 
le

tt
er

(s
) 

o
r 

w
it

h
o

u
t 

le
tt

er
 i

n
 a

 c
o

lu
m

n
 d

o
 n

o
t 

d
if

fe
r 

si
g

n
if

ic
an

tl
y
 a

t 
5

%
 l

ev
el

 o
f 

p
ro

b
ab

il
it

y
. 

G
1
 =

 E
ar

ly
 g

re
en

, 
G

2
 =

 F
o

re
st

 g
re

en
, 

G
3
 =

 G
re

en
 c

al
ab

re
se

, 
G

4
 =

 P
re

m
iu

m
, 

G
5
 =

 G
re

e
n
 k

in
g
 a

n
d

 P
1
=

 2
 O

ct
o

b
er

, 
P

2
 =

 2
7

 O
ct

o
b

er
, 

P
3
=

 2
1
 

N
o

v
e
m

b
er

, 
P

4
=

 1
6

 D
ec

em
b

er
. 

 



470 HAFIZ et al. 

plant height (24.20 cm) was obtained from treatment G5P4 (Green king planted 

on 16 December) at 15 DAT. Plant height varied from 42.40 cm to 59.87 cm at 

35 DAT. 

Spread diameter 

Spread diameter of broccoli varied significantly with planting dates (Table 1). 

Spread diameter increased with the increase of days after transplanting in the all 

sampling dates. At 35 DAT, broccoli planted on 2 October showed maximum 

spread diameter (77.03 cm) followed by 27 October planting (69.09 cm) while 

spread diameter was minimum (60.12 cm) in most delayed planting (16 

December).  

There were significant differences among the genotypes in respect of spread 

diameter (Table 1). Spread diameter increased with the advancement of days 

after transplanting. At 35 DAT, genotype Green king spreaded maximum 

(69.23cm), which was similar to Forest green (68.55 cm) and Green calabrese 

(68.32 cm) while it was minimum (63.89 cm) in Early green. 

The combined effect of genotypes and planting dates was found significant in 

respect of spread diameter (Table 2). The maximum spread diameter was 

obtained in Forest green planted on 2 October (44.47 and 64.60 cm) at 15 and 25 

DAT, respectively followed by G5×P1 (42.87 and 63.57cm). At 35DAT, the 

plants of G3×P1 produced the maximum spread diameter (80.93 cm), which was 

statistically identical with G5×P3 (79.00cm) closely followed by G2×P3 (77.87 

cm) and G4×P3 (76.57 cm) while it was minimum (57.57 cm) in G1×P1. 

Diameter of stem 

Significant variation in stem diameter was observed due to the influence of 

planting dates (Table 1). Broccoli planted on 27 October produced the maximum 

(11.17 and 19.85 mm) stem diameter at 15 and 25 DAT and it was the highest 

(28.34 mm) in the plants planted on 2 October at 35 DAT. 

Diameter of stem varied significantly among the genotypes (Table 1). Green king 

produced the maximum (11.73, 21.06 and 30.35 mm) diameter of stem at 15, 25 

and 35 DAT, respectively. Green calabrese gave minimum (8.40, 13.93 and 

22.36 mm) in stem diameter at 15, 25 and 35 DAT, respectively. 

There were significant differences in stem diameter due to interaction of 

genotypes and planting dates (Table 2). Stem diameter increased with the 

increase of days after planting in all treatment combinations. At 35 DAT, Green 

king planted on 2 October  produced the maximum stem diameter (31.23 mm), 

which was similar to G2×P3 (31.00 mm), G5×P2 (30.53 mm), G1×P2 (30.40 mm), 

G5×P3 (30.27 mm), G2×P4 (30.23 mm),G4×P3 (29.83 mm), G4×P2 (29.40 mm), 
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G5×P4 (29.37 mm) and G4×P4 (28.63 mm) while it was minimum (20.63 mm) in 

G3×P4. 

Head initiation 

Variation in days to head initiation due to planting date was observed (Fig. 1). It 

was revealed that maximum number of days (75.3) for first head initiation was 

required in 2 October planting which showed a decreasing trend with the later 

planting. Similar trend were also observed in 50% head initiation and total head 

initiation. In both cases maximum number of days 84.7 and 89.3 were required 

for 50% and 100% head initiation, respectively in 2 October planting, which 

decreased to 70.3 and 75.3 days in most delayed planting i.e. 16 December 

planting. Head formation in broccoli was quite similar to the curd formation of 

cauliflower which was primarily influenced by temperature. When broccoli sown 

late exhibited premature head initiation i.e., head initiation started before 

completion of vegetative growth. Similar results were obtained in cauliflower by 

Salter and Ward (1972) who reported that cauliflower plants grown in late 

planting at low temperature passed from vegetative phase to reproductive phase 

rapidly. 

 
Fig. 1. Effect of planting dates on days to head initiation. 

Genotypic differences were observed on days to head initiation (Figure 2). Green 

king required minimum number of days 67.33, 71.5 and 76.66, respectively for 

first head initiation, 50% head initiation and total head initiation while these were 

maximum in Green calabrese, which were 86.33, 93.5 and 103.66 days for first 

head, 50% and 100% head initiation, respectively. 

date 
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Fig. 2. Genotypic differences on days to head initiation in broccoli. 

 

Head diameter 

Broccoli planted on 21 November produced the highest diameter of head (16.99 

cm) and it was the lowest (13.64 cm) in 2 October planting (Table 3). The result 

was in agreement with the findings of Anon. (1980) who reported that 

transplanting of broccoli in November produced the largest sized main head. 

Diameter of head significantly varied due to genotypes, planting dates and the 

interaction between them (Table 3).The largest head diameter obtained from in 

the genotype Premium (17.34 cm), which was statistically identical with Early 

green (16.89 cm) and Forest green (16.36 cm) while the smallest head diameter 

(12.92cm) was found in genotype Green calabrese (Table 3). 

The treatment combination G4×P3 produced the highest head diameter (18.62cm), 

which was statistically identical to G1×P2 (18.32 cm), G2×P4 (17.76 cm), G4×P2 

(17.64 cm), G2×P3 (17.63 cm), G1×P3 (17.59 cm), G2×P2 (17.47 cm) and G4×P4 

(17.27 cm) while it was minimum (10.31 cm) in G3×P1 (Table 4). 

Head weight 

Head weight varied due to planting dates (Table 3). The maximum head weight 

(314.44 g) was found from 21 November planting, which was statistically 

identical with 16 December planting and the minimum head weight (154.12 g)  
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was found from 2 October planting. This result was in agreement with the 

findings of Anon. (1977) who reported that planting of broccoli on 28 November 

gave the maximum weight of head. 

Central head weight was significantly influenced by the genotypes, planting dates 

and their interaction effects (Table 3). The maximum weight was recorded from 

genotype Early green (343.87 g) followed by Premium (264.07 g) which was 

statistically identical with Green king (239.11 g) and Forest green (236.22 g) 

while it was minimum (147.39 g) in Green calabrese (Table 3).Genotype Early 

green produced the highest head weight might be due to producing higher 

number of leaves and head diameter. Srivastava (1960) reported that good head 

depends on the number of leaves, their size (length and breadth) and ability to 

store carbohydrates and other nutrients within a particular temperature range. 

Due to combined effect of genotype and planting dates head weight differed 

significantly ranging from 76.79 to 437.42 g (Table 4). The maximum head 

weight (437.42 g) was recorded from G1×P2 (Early green planted on 27 October) 

that was statistically identical with G1×P3 (406.69 g). The minimum head weight 

(76.79 g) was obtained from G3×P4 (Green calabrese planted on 16 December). 

The plants of G1P2 and G1P3 performed better might be due to prevailing suitable 

temperature for vigorous vegetative growth resulting in higher head weight. 

Similar results were obtained by Bianco et al., (1996) who reported that central 

head yield was higher when crop planted earlier. 

Number of secondary heads per plant 

Number of secondary heads per plant also varied significantly due to different 

planting dates (Table 3). Number of secondary head of broccoli per plant varied 

from 2.40 to 3.73. The maximum number of secondary head per plant (3.73) was 

observed on 21 November planting and minimum (2.40) on 16 December 

planting. 

The secondary head was those, which develop after harvest of main head. The 

results revealed that there was a variation in number of secondary heads among 

the genotypes (Table 3). Maximum number of secondary heads per plant (3.83) 

was recorded in genotype Early green. The minimum number of secondary heads 

per plant (1.92) was found in Green calabrese. 

A significant variation in number of secondary heads per plant was observed due 

to interaction of genotypes and planting dates (Table 4). The maximum number 

of secondary heads per plant (4.67) was obtained from G1×P3 (Early green 

planted on 21 November) which was statistically identical to G1×P2 (4.00), G2×P3 

(4.00), G4×P3 (4.00), G1×P1 (3.67) and G5×P3 (3.67).The minimum number of 

secondary heads per plant (1.67) was observed in treatment G3×P1 and G3×P4. 
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Secondary head weight 

Secondary head weight differed significantly among planting dates ranging from 

139.16 g to 81.65 g (Table 3). The maximum weight of secondary head (139.16 

g) was obtained from 21 November planting which was statistically different to 

others, while the minimum (81.65 g) was found from 16 December planting. 

There was significant variation on weight of secondary head per plant among the 

genotypes (Table 3). The highest weight (133.54 g) of secondary head per plant 

was found in Early green and the minimum was in Green calabrese (66.53 g) 

while rest of the genotypes produced statistically identical weight of secondary 

heads per plant. 

The combined effect of genotypes and planting dates was found significant on 

secondary head weight (Table 4). The secondary head weight varied from 173.48 

to 52.38 g. The maximum head weight (173.48 g) was obtained from treatment 

combination G1×P3 (Early green planted on 21 November) which was 

statistically identical to G2×P3 (149.04 g), G4×P3 (148.82 g), G1×P2 (140.91 g) 

and G5×P3 (137.34 g) while it was the minimum (52.38g) in G3×P4 (Green 

calabrese planted at 16 December). 

Yield per plant  

Yield per plant varied significantly with planting dates (Table 3). The maximum 

yield per plant (453.64 g) was found in 21 November planting followed by 16 

December (376.46 g) and 27 October planting (334.07 g) whereas it was the 

minimum (242.46 g) in 2 October planting. 

Genotypes of broccoli differed significantly regarding yield per plant (Table 3). 

The genotype Early green produced the maximum yield per plant (477.41 g) 

followed by Premium (372.35 g), which was statistically similar to Green king 

(350.13 g) and Forest green (344.48 g). The minimum yield per plant (213.92 g) 

was found in Green calabrese. 

Significant variation was observed in yield per plant due to the interaction of 

genotypes and planting dates (Table 4). The highest yield per plant (580.17 g) 

was obtained from G1×P3, which was statistically identical to G1×P4 (538.94 g) 

followed by G4×P3 (500.93 g) and G2×P3 (452.53 g) while it was minimum 

(129.17 g) in G3P1. The treatment combination G1P3 performed the best might be 

due to the production of higher number of leaves, head diameter, head weight 

and secondary head weight by the genotype Early green in presence of good 

environmental condition on 21 November planting. 
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Total yield  

Planting dates also had significant influence on the yield of broccoli (Table 3). 

Broccoli of 21 November planting produced the highest yield (18.15 t/ha) 

followed by the 16 December planting (15.06 t/ha). It might be due to favorable 

low temperature for the head setting and development. On the other hand, 

minimum yield (9.70 t/ha) was obtained from 2 October planting. It might be due 

to comparatively higher temperature than the optimum at that time. 

The total yield of broccoli consisted of the main head and the secondary head 

those develop after the removal of the main one. Although the core of stem is 

also edible, it is usually not included as part of the yield. Significant variation in 

yield (t/ha) was observed among the genotypes (Table 3).The maximum yield 

(19.10 t/ha) was obtained from genotype Early green. This might be due to best 

performance of this genotype in head diameter, head weight and secondary head 

weight. The lowest yield (8.56 t/ha) was recorded from Green calabrese. 

Interaction effect of genotypes and planting dates on yield per hectare was found 

significant (Table 4). The plants of G1×P3 produced the maximum yield (23.21 

t/ha) which was statistically identical to G1×P4 (21.56 t/ha) followed by G4×P3 

(20.04 t/ha) while the lowest yield was obtained from G3×P1 (5.17 t/ha). 

Conclusion 

Considering yield contributing characters and yield potential of Broccoli, 

genotype Early green was found the best among the studied genotypes. 21 

November was found to be the optimum date of planting for Broccoli. So the 

genotypes Early green should be planted on 21 November for maximum yield of 

Broccoli.  
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