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ABSTRACT: An experiment was conducted at Department of Vegetable Science, C.S. Azad

Univ. of Agri. & Tech., Kalyanpur, Kanpur during Rabi season of 2005-06 to find out the effect of

nitrogen (30, 60, 90, 120 kg ha -1), phosphorus (30, 60, 90 kg ha 1- ) on crop growth, head yield

and quality of broccoli. The significant result was obtained in growth and yield parameter, i.e.,

height of plant, days to central head, head yield per plant and per plot, plant frame, head size,

harvest duration and compactness of the head. The most of the characters and optimum head

yield of broccoli were favoured by applying 90 kg nitrogen and 90 kg phosphorus per hectare. 
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 Broc coli (Bras sica oleracea L. var. italica)
be longs to fam ily Cruciferae (Brassicaceae). Latin
Brachium mean ing an arm or branch (Choudhury,
1). It con tains, iron an cal cium and also. It is
mar keted as fresh, frozen and also used in sal ads
(Peirce, 7). It also have pro tein 3.3 per cent,
thi a mine and ri bo fla vin. There are three types of
broc coli viz., Green, White, and Pur ple. Green type
is the most nu tri tive and pop u lar Das (3) be cause it
con tains the anticancer prop erty sulphoruphane.
Broc coli head re sem bles cau li flower con sist ing of
clus ters of green flower buds. Near to city farmer
can fetch more money by cul ti vat ing broc coli. The
head is har vested along with a few leaves and stem
(10-15 cm). Yield of this crop ranges be tween 5-15 
t ha-1 de pend ing upon the va ri ety, time of plant ing
and har vest ing du ra tion.

MATERIALS AND METHODS

The ex per i ment was con ducted at
De part men tal Farm of Veg e ta ble Sci ence, Chandra
Shekhar Azad Uni ver sity of Ag ri cul ture and
Tech nol ogy, Kanpur dur ing the rabi sea son. Four

treat ments of ni tro gen (30, 60, 90, 120 kg ha -1) and

three treat ments of phos pho rus (30, 60, 90 kg ha -1)

with a to tal of twelve treat ment com bi na tions were

tested. Farm yard ma nure @ 20 t ha -1 as a com mon

dose in all treat ments and en tire quan tity of

phos pho rus and one third of ni tro gen as per
treat ment was ap plied in the form of sin gle super
phos phate and urea, re spec tively be fore
trans plant ing at the time of field prep a ra tion.
Re main ing ni tro gen was given in two splits at 30
and 45 days af ter trans plant ing. The trial was laid
out in ran dom ized block de sign with three
rep li ca tions. To tal num ber of treat ment
com bi na tion were 12 with one con trol and to tal
num ber of plants / plot were 48. The ob ser va tions
were re corded at ap pro pri ate stage of plant.

RESULTS AND DISCUSSION

The pres ent data (Ta ble 1) re vealed that the

ni tro gen lev els upto 90 kg ha -1 sig nif i cantly

in creased plant height. Sim i larly, with in creas ing
level of phos pho rus, the plant height was also
in creased sig nif i cantly. Max i mum plant height
(51.75 cm) was re corded with 90 kgN ha-1 over 30

and 60 kg N ha -1. High est plant height (52.07 cm)

was re corded when phos pho rus was ap plied @ 90

kg ha -1. Ap pli ca tion of 90 kg ha -1 ni tro gen and

phos pho rus sep a rately showed sig nif i cant

re sponses for days to cen tral head over 30 kg ha -1

ni tro gen and phos pho rus. Find ings are sup ported
with Kowalenko and Hall (5) in broc coli and
Khurana et. al. (4) in cau li flower. The min i mum
days (58.44) for ap pear ance head was re corded

with the 90 kg ha -1. Same level of phos pho rus
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showed min i mum days of 58.17. Head yield

in creased sig nif i cantly upto level of 90 kgN ha -1

and higher yield 170.15 q ha -1 was re corded. In

case of phos pho rus ap pli ca tion, in creas ing trend

was found. Treat ment of 90 kg P2O5 ha -1

sig nif i cantly yielded 160.38 q ha -1. Ap pli ca tion of

ni tro gen and phos pho rus in di vid u ally sig nif i cantly
in flu enced plant frame. Max i mum plant spread
(68.54 cm) with ni tro gen ap pli ca tion was no ticed at 

90 kg ha -1 which was higher than 60 and 30 kg N

ha-1 (Ta ble 1). Max i mum plant spread (70.67 cm)
was sig nif i cantly re corded at the treat ment of 90 kg 

Ta ble 1: Ef fect of ni tro gen and phos pho rus on dif fer ent char ac ters of broc coli.

Treatment Plant
height
(cm)

Days to
central
head 

Head
yield

(q ha-1)

Plant
frame 

Head size 

(cm2)

Harvest
duration

days 

(A) Nitrogen levels (kg ha-1)

30 78.71 59.67 136.10 64.26 84.08 36.22

60 50.99 59.11 149.13 67.52 85.88 36.69

90 51.75 58.44 170.15 68.54 90.77 37.56

120 50.47 59.44 159.60 66.38 86.55 36.56

C.D. (P=0.05) 1.11 1.23 5.23 1.26 3.09 0.66

(B) Phosphorus levels (kg ha-1)

30 49.09 60.16 145.97 63.71 80.25 35.50

60 50.27 59.17 154.87 65.65 84.15 36.83

90 52.07 58.17 160.38 70.67 96.04 38.08

C.D. (P=0.05) 0.96 1.07 4.53 1.09 2.68 0.57

(C) Control v/s treatment 46.12 62.67 83.10 58.42 74.38 28.33

C.D. (P=0.05) 1.41 1.57 6.67 1.60 3.94 0.8462

Ta ble 2: Effect of nitrogen and phosphorus on com pact ness of the head.

Treatment Number of heads

Loose Medium Compact 

N1P1 9 11 10

N1P2 8 12 10

N1P3 7 12 11

N2P1 8 12 10

N2P2 10 11 9

N2P3 8 12 10

N3P1 8 12 10

N3P2 6 13 11

N3P3 7 10 13

N4P1 7 11 12

N4P2 9 10 11

N4P3 10 11 9

N0P0 13 10 7

Average 8.46 11.31 10.23

Total number of heads examined for each treatment = 3X 10 = 30

No = 0kgN                  N1 = 30kgN          N2 = 60kgN       N3 = 90kgN        N4 = 120kgN; 

Po = 0kgP                   P1 = 30kgP           P2 = 60kgP        P3 = 90kgP



P2O5 ha -1 over 60 and 30 kg P2O5 ha -1 where plant

spread was 65.65 cm and 63.7 cm, re spec tively
Claypool (2) work ing with let tuce also ob served
that ni tro gen stim u lated veg e ta tive growth and thus
giv ing sig nif i cant in crease in plant size.

As in the case of head size ni tro gen

ap pli ca tion @ 90 kg ha -1 pro duced larg est size

(90.77 cm2) which was su pe rior over all the level of 

ni tro gen and higher level of P2O5 (90 kg ha -1) was

also pro duced big ger sized head (96 cm2) over the
lower lev els of phos pho rus. In ter ac tion of ni tro gen
and phos pho rus also in flu enced the head size
sig nif i cantly con firm ing to re sults of Mishra (6)
and Sharma and Arora (9) in cauliflower.

The ni tro gen and phos pho rus ap plied
in di vid u ally were ef fec tive in ex ert ing their im pact
on har vest du ra tion. Pe riod of avail abil ity of

pro duce was in creased with 90 kg ha -1 level of

ni tro gen. Phos pho rus ap plied @ 90 kg ha -1 gave

sig nif i cant re sponse at har vest du ra tion re sult ing
38.08 days which was higher over the days 36.83
and 35.50 at the level of 60 and 30 kg P2O5 ha-1

re spec tively. In the case of com pact ness, none of
ni tro gen and phos pho rus ei ther alone or in
com bi na tion was able to re spond ef fec tively (Ta ble
2).   

Plant height in creased lin early by the

ap pli ca tion of ni tro gen and 90 kg N ha -1 pro duced

sig nif i cantly taller plant than 30 and 60 kg N ha -1.

Ni tro gen showed its sig nif i cance in en hanc ing the

plant spread upto 90 kg ha -1.The in crease in yield

con trib ut ing char ac ters like plant spread and head
size ul ti mately af fected the head yield and the
high est yield / hect are was re corded at 90 kg N

ha -1. Har vest du ra tion in creased sig nif i cantly with

ev ery in cre ment in level of ni tro gen upto 90 kg ha-1. 
The re duc tion in the pro duce avail abil ity with
in creased size of the cen tral heads at this ni tro gen
rate was also observed. Randhawa and Khurana (8)
have also re ported non sig nif i cant im pact of this
el e ment on curd com pact ness of cau li flower. 

In the case of phos pho rus the tall est plants

pro duced by 90 kg P2O5 ha -1 dif fer sig nif i cantly

from other lev els. No ef fect on days to cen tral head
for ma tion was re corded by phos pho rus ap pli ca tion. 
Max i mum plant spread by the ap pli ca tion of 90 kg

P2O5 ha -1 in com par i son to 30 and 60 kg P2O5 ha -1

might be due to its role in pho to syn the sis, en ergy
stor age, cell di vi sion and en large ment (Singh 10).
As plant spread and head size were in creased by the 

ap pli ca tion of phos pho rus upto 90 kg P2O5 ha -1,

har vest du ra tion was sig nif i cantly en hanced by the
as cend ing phos pho rus lev els upto the high est lev els 

(90 kg P2O5 ha -1).
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