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ABSTRACT

Optimum plant spacing is important for crop production through the plants’ efficient utilization of light,
nutrients, and water. The present study was done to find out the impact of spacing on growth, yield and
quality of cauliflower. The work was carried out with five different spacing along with three replications in
randomized block design.  It was observed that treatment S (60 X 50 cm) was the best treatment for more
growth, high yield, and better quality with more profit it may be due to wide spacing and more absorptions
of nutrients by plant from soil then the lesser spacing.
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Introduction

Cauliflower (Brassica oleracea var botrytis) is a major
cole crop grown for its curd in many countries like
China, India, Italy, Europe and America. It (2n=18)
belongs to the family Brassicaceae.Dr. Jameson,
Company Bagh Garden incharge in 1822 first time
brought cauliflower from England to Saharanpur,
UP, India. Protein, different carbohydrates, P, Fe
and Ca are important components found in cauli-
flower curd (Devi et al., 2018) It is utilized in cooked
form as alone or in mixed form (Bashyal, 2011). Cau-
liflower grows best in a moist cool climate. It does
not bear very low or high temperature (Din et al.,
2007). It is a sensitive crop and can be damaged by
frost particularly in winter season.

Yield per unit area, head size and seed maturity

are adversely affected by spacing (Ullah et al., 2013).
Wider plant spacing produces head of larger size
and narrow row spacing produces smaller heads.
Appropriate plant spacing is important aspect for
crop production (Rahman et al., 2007). It influences
light, nutrient, and water uptake by the plants. Op-
timum spacing confirms the appropriate use of
natural resources and makes different interculture
operations easy (Hasan et al., 2017). The spacing of
crop variesaccording to climatic conditions, soil
fertilityand cultivars adaptation to area (Bairwa et
al., 2017). So, it is very important to maintain opti-
mum plant spacing for maximum growth, yield, and
quality of cauliflower. Thus, keeping the above fact
in mind present investigation was conducted to find
out the optimum plant spacing for production of
cauliflower.
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Materials and Methods

The Field trial was carried out at Vegetable Research
Farm, Department of Horticulture, Lovely Profes-
sional University, Phagwara, Punjab during Sep-
tember to December 2020. The Variety Hansa re-
ceived from local market of Phagwara, were planted
in RBD with 3 replications and 5 treatments. Cauli-
flower was sown at different spacing of S0 (60cm x
45cm, S1 (60cm x 30cm), S2 (60cm x 40 cm), S (60cm
x 50 cm) and S4 (60cm x 60cm). Among the plants,
five plants were randomly selected in each treat-
ment to record the observations like height of plant,
number of leaves per plant, leaf length, curd length,
curd width,curd weight, leaf area, curddepth and
days to curd maturity and curd yield. Qualitative
characters like dry matter content of leavesand dry
matter content of curd and ascorbic acid content
were estimated in laboratory. The mean data of ran-
domly selected plants were statistically analyzed
with OP Stat software to find out variability of ma-
terial for each trait (Panse and Sukhatme, 1985).

Results and Discussion

Growth characters

The data mentioned in Table 1 that plant height was
impacted by various plants spacing. The maximum
plant height i.e., 21.04 cm was acquired from the
treatment S (60cm x 50cm) whereas minimum plant
height was observed in S1 (60cm x 30 cm) i.e13.53
cm. Data presented in Table 1 that maximum num-
ber of leaves per plant was found in S (60cm x 50
cm), i.e 10.13, which was at par with S (60cm x 45
cm) i.e., 10.07 whereas a less number of leaves was
found in S1 (60cm x 30 cm), i.e. 7.93 .Wider plant
spacing increases plant height and number of leaves
because of lesser competition between the plants for

different inputs like nutrients, moisture and carbon
dioxide content and more exposed area for photo-
synthesis. The lowest plant height, i.e. 13.53 cm was
observed in S (60cm x 30 cm) as plants in closer
spacing had more competition for different inputs.
Similar results were also reported by Zaki et al.
(2015) in broccoli, Kannan et al., (2016) in cabbage,
Joshi et al. (2018), Gable et al. (2014), Singh et al.
(2019), Srivastava et al. (2011) in cauliflower, Bacha
et al. (2017) in Chinese cabbage and EI-Bassiony et al.
(2014) in kohlrabi.

According to data presented in Table 1 that maxi-
mum lengthy leaf was recorded from S (60cm x 60
cm), i.e 35.07 cm whereas minimum length of leaf
was observed in spacing of 60 cm X 40 cm, i.e. 29.68
cm. Due to wider spacingless competition was exist
between the plants for light, moisture and other im-
portant input required for growth and development.
Therefore, leaf length was increased by wider spac-
ing. Similar results were mentioned  by Shrestha
and Thapa, 2018 in their experiment.

Leaf area is a very important component that de-
termines plant water relationship.  60 cm x 45 cm
had showed significantly highest leaf area
(152.73cm2) among all treatment at harvest whereas
minimum in S (60cm x 50 cm), i.e. 148.09cm2. Simi-
lar results were also observed in study of Moratagi
et al., 2021 in cauliflower.

Yield and yield contributing characters

The data related to yield are mentioned in Table 2.
Maximum curd length (14.23 cm) was observed in
the wider spacing, i.e. S (60cm x 50 cm) which was at
par with S (60cm x 60cm) treatment, i.e.13.10 cm.
Minimum curd length was observed in treatment S2

(8.29 cm), i.e. closer plant spacing because more
competition exhibited for water, fertilizers, and
proper space for development of curd. Whereas

Table 1. Effect of different spacing on growth characters of cauliflower

Treatments Plant height Number of Leaf length Leaf area
(cm)  leaves per plant  (cm)  (cm2)

S 20.64 10.07 33.60 152.73
S 13.53 7.93 32.17 151.95
S 16.86 8.80 29.68 150.77
S 21.04 10.13 30.78 148.09
S 19.15 9.73 35.07 150.30
C.D 2.44 1.43 1.41 1.13
S.E 0.74 0.43 0.43 0.34
CV 6.88 8.02 2.28 0.39



S228 Eco. Env. & Cons. 28 (November Suppl. Issue) : 2022

wider spacing had proper area for development of
curd and they exhibited minimum competition be-
tween the plants. Similar study was also supported
by Moratagi et al., (2021) and Kumari et al., 2019.
Maximum curd width was found in treatment S1 (60
cm X 30 cm) followed by S (60 cm x 45 cm) whereas
minimum, i.e. 8.39 (cm) in S (60 cm x 40 cm).

Curd weight is an important yield contributing
character. Maximum curd weight was observed in
treatment S (60 cm x 50 cm), i.e 619.58 g followed by
S (60 cm x 45 cm) i.e. 585.20 g. Minimum curd
weight was observed in S (60 cm x 60 cm), i.e 523.10
g. Similar findings was also supported by Moratagi
et al., 2021. Highest curd weight might be due to
production of dry matter in high amount and mini-
mum competition between plants for different in-
puts like nutrients, moisture and light.

Among all the treatments maximum depth of
curd was found in S (60 cm x 30 cm), i.e 6.90 cm
whereas minimum depth was found in S (60 cm x 50
cm), i.e 5.51cm. Among all the treatments curd sown
at spacing of 60 cm X 30 cm took maximum days
(103.97) for curd maturity while it was observed less
in S (60 cm x 45 cm), i.e. 102.79 days.

Curd yield (Table 2) was found maximum in
treatment S1 (60 cm x 30 cm), i.e. 321.45g while mini-
mum in S4, i.e. 165.30g. Due to closer spacing size of
curd is reduced but more yield is observed as com-
pared to optimum spacing and it matures earlier.
This study is also supported by Sani et al., 2018. In
wider plant spacing reduced yield per ha was ob-
served because of low plant population. Similar
finding was observed by Kaur et al., 2020, Baloch et
al., 2014 and Hiwale et al., 2010).

Quality characters

Data related to quality characters was mentioned in
Table 3. Among all the treatments treatment S (60
cm x 30 cm) exhibited maximum dry matter content
of leaves, i.e 12.80 while minimum dry matter of
leaves was found in the treatment S (60 cm x 60 cm),
i.e 9.87. Maximum curd dry matter content was
found in treatment S (60 cm x 50 cm), i.e 25.87 while
minimum in S (60 cm x 30 cm), i.e. 23.83. The high-
est dry matter content is observed due to greater
plant height and greater number of leaves and leaf
area. Similar results was also supported by Sani et
al., 2018 and Fatimah et al., 2019.

Table 3. Effect of different spacing on quality characters of cauliflower

Treatments Dry matter Dry Matter Chlorophyll Ascorbicacid
content of Content of content content
leaves (%)   Curd  (%) (nmol/cm)   (mg/100 g)

S 10.83 24.93 41.90 50.26
S 12.80 23.83 46.63 44.29
S 11.30 24.67 37.77 46.78
S 11.20 25.87 32.80 48.51
S 9.87 24.57 40.73 49.10
C.D 0.68 0.96 2.39 0.88
S.E 0.21 0.29 0.72 0.27
CV 3.18 2.03 3.14 0.96

Table 2.  Effect of different spacing on yield characters of cauliflower

Treatments Curd depth Curd Length Curd width Days to curd Curd Curd yield
(cm)  (cm)  (cm)  maturity weight (g) (q/ha)

S 6.83 12.95 10.15 102.79 585.20 230.07
S 6.90 11.97 10.57 103.97 584.60 321.45
S 6.75 8.29 8.39 103.40 573.97 249.15
S 5.51 14.23 8.59 103.07 619.58 216.52
S 6.47 13.10 9.71 102.98 523.10 165.30
C.D 0.61 2.03 0.64 0.22 47.02 23.156
S.E 0.18 0.61 0.19 0.74 14.19 6.992
CV 4.90 8.78 3.52 - 4.26 5.292
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Chlorophyll content was found maximum in S
(60 cm x 30 cm), i.e. 46.33 mg/100 g and least in S
(60 cm x 50 cm), i.e. 32.80 nmol/cm. According to
the data presented in Table 3, ascorbic acid content
was found maximum in S (60 cm x 45 cm), i.e. 50.26
mg/100 g and minimum was found in S (60 cm x 30
cm), i.e. 44.29 mg/100 g. Due to wider spacing more
exposure of sunlight is possible and therefore it ac-
cumulates more photosynthates and dry matter con-
tent was increased and therefore ascorbic acid con-
tent was increased. Similar results was also sup-
ported by Bola et al., 2017.

Conclusion

It was concluded from above study that treatment S
(60 cm × 50 cm) was best treatment for most of
growth, yield and quality characters. Besides this,
other profitable treatment which could also be rec-
ommended to farmers is S0 (60 cm × 45 cm).

Acknowledgement

Different types of support during the period of in-
vestigation are provided by the Lovely Professional
University is duly acknowledged.

Conflict of Interests

The authors have not declared any conflict of inter-
ests.

References

Bacha, S.A.S., Mehwish, Shah, S.H.A., Iqbal, J., Ahmed,  A.
and Shah, S. 2017. A review on the production and
yield of cauliflower in relation with row spacing and
various nitrogen levels. International Journal of Ad-
vanced Research and Review. 2(8) : 7-12.

Bairwa, R.K., Mahawar, A.K., Singh. S.P. and Gocher, P.
2017. Influence of sulphur dose and spacing on qual-
ity attributes and economics of knol-khol (Brassica
oleracea var. gongylodes L.) variety early white
Vienna. Chemical Science Review and Letters. 6(22):
933–938.

Baloch, P.A., Uddin, R., Nizamani, F.K., Solangi, A.H. and
Siddiqui, A.A. 2014. Effect of Nitrogen, Phosphorus
and Potassium Fertilizers on Growth and Yield
Characteristics of Radish (Raphinus sativus L.).
American-Eurasian Journal of Agricultural and Environ-
mental Sciences. 14(6): 565-569.

Bola, P.K., Aravindakshan, K. and Suthar, V. 2017. Effect
of sowing date and spacing on growth, yield and
quality of broccoli (Brassica oleracea var. italica). Chem

Sci Rev Lett. 6(21) : 209-212.
Din, F., Qasim, M., Elahi, N. and Faridullah, 2007. Re-

sponse of different sowing dates on the growth and
yield of cauliflower. Sarhad J. Agric. 23(2) : 289-291.

Hasan, M.R., Tahsin, A.K.M.M., Islam, M.N., Ali, M.A. and
Uddain, J. 2017. Growth and yield of lettuce
(Lactucasativa L.) influenced as nitrogen fertilizer
and plant spacing. IOSR Journal of Agriculture and
Veterinary Science. 10(6) : 62-71.

Bashyal, L.N. 2011. Response of cauliflower to nitrogen-
fixing biofertilizers and graded levels of nitrogen.
The Journal of Agriculture and Environment. 12 : 41-50.

Devi, M., Spehia, R.S., Menon, S., Mogta, A. and Verma,
A. 2018. Influence of integrated nutrient manage-
ment on growth and yield of cauliflower (Brassica
oleracea var. botrytis) and soil nutrient status. Inter-
national Journal of Chemical Studies. 6(2): 2988-2991.

EL-Bassiony, FawzyAM, EL-Nemr MA, Li Y. 2014. Im-
provement of growth, yield, and quality of two va-
rieties of kohlrabi plants as affected by application
of some biostimulants. J.  Agric. Res. 3(3) : 491-498.

Fatimah, S.N., Norida, M. and Zaharah, S.S. 2018. Effect
of different Nitrogen fertilization on cabbage (Bras-
sica oleracea) and development of diamondback
moth (Plutellaxylostella). Food Research. 3(4): 342-447.

Gable, L.K., Bharat, S.G. and Chaudhari, G.V. 2014. Effect
of varieties a4nd planting dates on growth and yield
of cauliflower. Bioinfolet. 11(3A): 806- 808.

Hiwale, B.G., Naik, P.G. and Kawathe, S.C. 2010. Effect of
different sources of nitrogen on yield and quality of
cabbage (Brassica oleraceae L. var. capitata). Interna-
tional Journal of Agricultural Sciences.  6(2) : 461-462.

Kannan, D., Kumar, S.D. and Kumar, J.S. 2016. Effect of
spacing, boron, and their combinations on yield and
yield attributing characters of Cauliflower
(Brassicaoleraceae var. botrytis L.). J. Life Sci. 13(3) : 524-
526.

Kaur, P., Singh, S.K., Kaur, R., Sidhu, M.K. 2020. Response
of Different Levels of Nitrogen and Spacing on
Growth and Yield of Cauliflower Grown under
Central Region of Punjab. International Journal of Bio-
resource and Stress Management. 11(4): 320-326.

Joshi, T. N., Budha, C. B., Sharma, S., Baral, S. R., Pandey,
N. L. and Rajbhandari, R. 2018. Effect of Different
Plant spacing on the Production of Hybrid Cauli-
flower (Brassica oleraceaevar. Botrytis) Under the
Agro-Climatic Conditions of the mid-hills Region of
Nepal. Plant Sciences and Crop Protection. 1(1): 105.

Kumari, R., Singh, V.K., Kumar, S., Shree, S., Kherwa, R.S.
2019. Effect of Sowing Date and Plant Geometry on
Seed Yield of Early Cauliflower (Brassica oleracea var.
botrytis L.) cv. Sabour Agrim. Current Journal of Ap-
plied Science and Technology. 33(2): 1-7.

Moratagi, R., Reddy, P.S.S., Sadarunnisa, S., Padmaja, V.V.
and Reddy, A.R.  2021. Effect of Cultivar and Differ-
ent Plant Spacing on Growth and Yield of Cauli-



S230 Eco. Env. & Cons. 28 (November Suppl. Issue) : 2022

flower under Southern Agro-climatic Zone of
Andhra Pradesh. Int. J. Curr. Microbiol. App. Sci.
10(01): 2965-297.

Panse, V.G. and Sukhatme, P.V. 1985. Statistical Methods for
Agricultural Workers. Indian Council of Agricultural
Research Publication. 87-89.

Sani, M.N. H., Tahmina, E., Hasan, M.R., Islam, M.N. and
Uddin, J. 2018. Growth and Yield Attributes of Cau-
liflower as Influenced by Micronutrients and Plant
Spacing. Journal of Agriculture and Ecology Research
International. 16(1): 1-10.

Shrestha, A. and Thapa, B. 2018. Effect of different doses
of nitrogen on growth and yield parameters of rad-
ish (Raphanus sativus L.) in mid-hills of Nepal. Hor-
ticulture International Journal. 2(6) : 483-485.

Singh, A., Singh, A.K., Shekhar, R., Singh, R.P. and Singh,
D.K. 2019. The response of cauliflower var. Snow-
ball is affected by different day stages level and
spacing distances. Journal of Pharmacognosy and Phy-
tochemistry. SP3: 04-07.

Rahman, M.U., Iqbal, M., Jilani, M.S. and Waseem, K. 2007.
Effect of different plant spacing on the production

of cauliflower (Brassica oleraceae var. Botrytis) under
the agro-climatic conditions of D.I. Khan. Pak J Bot
Sci. 10(24) : 4531-4534.

Sani, M.N.H., Tahmina, E., Hasan, M.R., Islam, M.N. and
Uddin, J. 2018. Growth and Yield Attributes of Cau-
liflower as Influenced by Micronutrients and Plant
Spacing. Journal of Agriculture and Ecology Research
International. 16(1) : 1-10.

Srivastava, B.K., Singh, M. P., Singh, P.K., Singh, P.K. 2011.
Performance of early cauliflower (Brassica oleracea
var.botrytis L) under naturally ventilated poly house.
Prog. Horti. 43(2) : 228-230.

Ullah, A., Islam, M.N., Hossain, M.I., Sarkar, M.D. and
Moniruzzaman, M. 2013. Effect of Planting Time
and Spacing on Growth and Yield of Cabbage. Inter-
national Journal of Bio-resource and Stress Management.
4(2): 182-186.

Zaki, M.F., Saleh, S.A., Tantawy, A.S. and EI-Dewiny, C.Y.
2015. Effect of different rates of potassium fertilizer
on the growth, productivity, and quality of some
broccoli cultivars under new reclaimed soil condi-
tions. Int J. Chem. Tech. Res. 8(12): 28-39.


