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In order to achieve optimal plant growth and production, essential nutrients must be readily
available in adequate quantities and in a balanced proportion to give a good yield, especially
cauliflower which has health benefits that may not be found in many other plants. For this pur-
pose, this experiment was carried out during the seasons 2020-2021 in the on station of Bang-
ladesh Agricultural Research Institute, Khulna under Smallholder Agricultural competitive-

Keywords . . . . .
ness project. Although the treatments showed a positive effect on yield, quality and economics
Eallfl'ﬂower but, T1 revealed most significant influence on all parameters under study as compared to T
oliar spray

(control). For micronutrients and hormone, T, treatment produced the highest curd yield
(29.99 t ha') and the lowest (17.04 t ha™*) was control from the varietal effect the highest curd
yield was (35.14 t ha) from V4 (It Amazuku 33) and the lowest was (16.21 t ha®) from Vs
(BARI Fulcopi-1). In case of combined effect, the highest curd yield (45.16 t ha™) was obtained
from T4V, and the lowest curd yield (10.27 t ha') from ToVs. Therefore, it can be suggested
that the highest curd yield and good shape cauliflower curd can be obtained application of Zn
8.83 kg/ha, B 3.5 kg/ha, Ma 8.43 kg/ha and Flora (Hormone) 2 ml/1 L of water. Therefore, foli-
ar application of micronutrients and hormone is suitable way to feed the cauliflower crop to
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enhance the marketable yield and quality.
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cauliflower and it is using for the preparation of different deli-
cious food but the average yield of cauliflower is low in Bangla-

INTRODUCTION

Cauliflower (Brassica oleracea var. botrytis L.), which belongs to desh compared to other countries. In Bangladesh total produc-

family Brassicaceae and genus Brassica, is a fast-growing annual
and herbaceous vegetable crop (Anonymous, 2020). It is one of
the most popular cruciferous vegetable crops. The edible part,
i.e.,, curd is a prefloral fleshy apical meristem and it is generally
white in color and may be enclosed by inner leaves before its
exposure (Dixit et al, 2020). Cauliflower has high quality
protein. It is being grown round the year for its white and tender
curd vegetables and thrives best in a cool, moist climate and it
does not withstand very low temperature or too much heat (Din
etal., 2007). Although Bangladesh is producing a good amount of

tion of cauliflower was 283157 MT from 54205 acre of land
(BBS, 2020). It is well known that plants need various inorganic
nutrients in addition to carbon dioxide (CO,) and water for their
growth and production. Inherent in soil, most of these nutrients
are reduced and can be used for various purposes. Adopting
various improved agro-techniques can enhance the productivity
of cauliflower. Micronutrients and other plant growth regulator
are prerequisite for increasing the production of cauliflower in
Bangladesh (Kannan et al., 2016). In addition, micronutrients are
essential elements for normal plant growth, development and
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productivity of plants as they play important roles in the meri-
stematic development, chlorophyll formation, photosynthesis
and transpiration as well as tannin and phenolic compound de-
velopment (Tripathi et al., 2015). Like other crops, plant nutri-
tion is one of the key principals for getting high yield of cauli-
flower. It is well known to be a heavy feeder crop and has the
capacity to absorb high number of macronutrients, particularly
nitrogen, Magnesium, Zinc and Boron (Abdel-Razzak et al.,
2008; Bianco etal., 2015).

Magnesium (Mg) is recognized as an essential nutrient for vari-
ous living organisms including, plant species, and animals and as
well as human beings and thereby its deficiency may cause the
reduction in productivity and quality in agriculture (Hermans et
al., 2004). Magnesium is integral part of chlorophyll, photosyn-
thesis, activator, building of nucleic ac-
ids, carbohydrate metabolism and stimulates phosphorus up-

enzymes

take and transport (Nguyen et al., 2016). Magnesium deficiency
proved negative effects on plants in an experiment performed
by (Tewari etal., 2006). Thus, it’s an important task to maintain
the quantity of Mg in agricultural products within sufficient
amount. Magnesium is considered important nutrients for
growth, production and fruit quality (Nguyen et al., 2016). Zinc s
an indispensable micronutrient for crop growth, an important
component of carbonic anhydrase and a stimulator of aldolase,
which are involved in carbon metabolism (Tsoney and Lidon
2012). Zn is also an integral component of several biomolecules
such as lipids, proteins and co-factor of auxins, and, therefore, it
plays an important role in plant nucleic acid metabolism (Mengel
et al., 2001). Zn application has been proved beneficial in im-
proving crop yield and quality (Chattha et al., 2017 and Hassan
etal., 2019), while its deficiency reduces yield and deteriorates
crop quality (Mousavia et al., 2007; Kumar et al., 2019).

Several previous studies reported that B an important element
in attributes of cauliflower productivity and quality (Thapa et al.,
2016; Hossain etal., 2018; Sarker et al., 2018). Boron (B) is very
important for growth and development of crops as it is involved
in cell division, root elongation, calcium metabolism, auxin syn-
thesis, sugar metabolism translocation of solutes and protein
synthesis (Camacho-Cristobal et al, 2018). Unfortunately, B
deficiency has been reported very frequently in cauliflower and
caused several anatomical, physiological, and biological changes,
such as browning of curd and hollow stem as well as whiptail
disorders, sword like leaves, malformation of growing tip and
delaying curd formation (Sharma, 2002). In addition, the affect-
ed heads become irregular in shape, smaller in size, and bitter in
taste, which adversely affects the market demand of the crop.
Nevertheless, several researchers reported that B deficiency
could be overcome by application of B, either as soil application
or as foliar spray, and enhanced the cauliflower growth and
productivity (Ningawale et al., 2016; Farooq et al., 2018). Plant
growth regulators (Hormones’) are defined as an organic chemi-
cal other than nutrients which in small amount promote, inhibit
or otherwise modify the plant physiological processes. It in-
creases the yield and improves the quality by alerting the behav-
ior of plant and number of physiological processes in plant sys-
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tems. They help in synthesis of metabolites and translocation of
nutrients and assimilation of these into different plant parts
which ultimately resulting higher yields and improve the quality
(Dixit et al., 2020). Considering the above all perspective, the
present study was undertaken to investigate the effect magnesi-
um, zinc, boron and hormone on cauliflower to find out the
growth and yield attributes of cauliflower.

MATERIALS AND METHODS

Experimental design

This experiment was conducted during 28 October, 2019 to 25
February, 2020 in the experimental field of Bangladesh Agricul-
tural Research Institute, Khulna. The location of the experi-
mental site was AEZ of High Ganges River Flood Plain
(22.8875 N latitude and 89.5167 E longitudes). The soil of the
experimental field was silt loam-clay of dark grey soil color. The
soil contained pH of 6.8 and organic matter 2.1 %. There were
five varieties viz., V4 (High Top), V2 (Snow Crown), V3 (Shira
Giku), V4 (It Amazuku 33), Vs (BARI Fulcopi-1). V4, Va, Vz and V4
were collected from the market of Dhaka and Vswas collected
from Bangladesh Agricultural Research Institute, Gazipur. Two
treatments were used on this experiment one treatment was T4
(Zn 8.83 kg/ha + B 3.5 kg/ha + Ma 8.43 kg/ha + Flora (Hormone)
2 ml/1 L of water) and other Ty (Control). Flora (Nitrobenzin
20% W) was collected from ACI crop Care limited. Flora is very
popular and are used as a plant growth regulator (Hormone) on
a commercial scale in various crops, including cauliflower which
increases the yield by 20-40%. The field experiment was laid out
in a factorial Randomized Complete Block Design with three
replications. The unit plot size was 4 m x 1.5 m. The land was
manured and fertilized with N, P, K and Molybdenum as Cow
dung, Urea, TSP, MoP and Molybdenum @ 1500, 210, 120, 100
and 1 kg/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 splits at 15 and 30 days after transplanting (DAP). The
seeds were soaked overnight in the water prior to sowing. Seeds
were treated by provax. Two to three seeds were sown in each
pit. Then the seeds were covered with loose soil by hand. After
germination, the weaker seedlings were removed keeping the
healthier one in each pit to grow properly. Seeds were sown on
seedling bed 04 October 2020. Healthy and uniform 30 days old
seedlings were transplanted 03 November 2020 in the main
field at each date of planting maintaining a spacing of 50 cm x 50
cm. simultaneously any damage or dead seedlings were replaced
by healthy seedling. The first foliar spray was done at 30 days
after planting 14 December 2020 in the morning hours. The
second application at 60 days after planting 14 January 2021
was done after the wetting agent. The uniform spraying was
carried out with the help of the knapsack sprayer; the leaves on
both sides were completely wet with the spray solution. The
total amount of solution required to be sprayed on experimental
plants was decided by representative cauliflower plants. Weed-
ing was done 6 times to keep the plots free from weeds and the
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soil was mulched by breaking the soil crust for easy aeration and
conservation of soil moisture. The plots were watered four
times at regular interval during the growth season to keep the
field moist for better growth and development of plant. Three
cauliflower plants from each plot were selected randomly for
collecting data. The plants of the outer rows and the extreme
end of the middle rows were excluded from data collection. The
data was analyzed using the program R (4.0.2) for variance anal-
ysis (Table 1).

Measurements

At maturity stage, three plants were randomly selected from
each experimental unit (plot) and data were recorded for num-
ber of leaves, leaves fresh weight (g), stem weight (g), root
weight (g), curd fresh weight (g), curd length (cm), curd diameter
(cm), curd yield (t ha®) following standard methods (Figures 1
and 2).

RESULTS AND DISCUSSION

Number of leaves plant™

The number of leaves per plant of cauliflower was non-
significant among the treatments (Table 2). From the foliar
treatment T4 was (23.27) and control To was (23.20). Eimon et
al. (2019) found significant variation of result and this result was
similar with my result among the treatment where the highest
number of leaves per plant (21.16) was recorded from T, treat-
ment at harvest time and the lowest number of leaves per plant
(12.9) was found from T4. Ali etal. (2019) observed that number
of leaves per plant of cauliflower varied from 19.33 to 22.66
among the treatments. Significant variation in number of leaves
was observed due to different varieties (Table 3). The highest
number of leaves obtained from V3 (26.33) which was statisti-
cally similar to V5 (24.17). The lowest number of leaves was rec-
orded from Vs (20.83). Eimon et al. (2019) obtained non-
significant result among the varieties where snow white was
17.1 and White angel was 17.52. The interaction effect between
varieties and treatments was non-significant (Table 4). The high-
est number of leaves (26.67) was recorded from the genotype
T4V3 (Foliar spray on Shira Giku) and the lowest number of

Table 1. Treatments used during the study.
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leaves (20.67) was obtained from ToV5 (No spray on BARI Fulco-
pi-1). The higher number of leaf production per plant may be
accounted for higher vegetative growth due to optimum vegeta-
tive growth and optimum nutrient supply. But the minimum
number of leaves was counted from control (To) treatment.
Eimon et al. (2019) obtained non-significant variation of among
the interaction as like as my result where the highest number of
leaves per plant (20.27) was recorded from V,T, whereas the
lowest number of leaves per plant (12.77) was found from V,Tg
treatment combination. Thakur et al. (1991) reported that appli-
cation of boron increased the number of leaves per plant of cau-
liflower. Sharmin et al. (2002) in cauliflower, who stated that the
probable reasons for enhanced plant height and the number of
leaves, may be due to promoting effects of molybdenum on veg-
etative growth which ultimately led to more photosynthetic
activities.

Fresh weight of leaves

There were significant differences among the treatments in
respect of fresh weight of leaves (Table 2). The maximum fresh
weight of leaves was recorded from T, (952.33 g) and lowest
was Tg (792.47 g). Leaf fresh weight represents leaf biomass.
Getachew (2016) also observed significant variation fresh
weight of leaves of broccoli where highest T1 was (832.12 g)
and lowest result T3 was (204.14 g) this result was more or less
similar with my results. Fresh weight of leaves of cauliflower
varied significantly with varieties (Table 3). The maximum fresh
weight of leaves was V3 (1177.00 g) which was statistically simi-
lar with V4 (1162.67 g). The minimum fresh weight of leaves was
Vs (470.67 g) which was statistically similar with V1(569.67 g).
Rahman et al. (2020) also reported Japan-1 (830.77 g) was the
highest fresh weight of leaves and lowest was BARI Broccoli-1
(395.56 g) this result was similar with my findings. The com-
bined effect of genotypes and planting dates was found signifi-
cant in respect of fresh weight of leaves (Table 4). The maximum
fresh weight of leaves was obtained from TV, (Foliar spray with
It Amazuku 33) (1446.33 g). The minimum fresh weight of leaves
was obtained from ToVs (No spray with BARI Fulcopi-1) (385.33
g) which was statistically similar with ToVs, T,1Vs and T1V4. Rah-
man et al. (2020) recorded highest interaction result was V4T1

. Temperature °C
Month Weekly rainfall (mm) !\/Ionthly (monthly average)
1st week 2nd week 3rd week 4th week rainfall (mm) Max. Min.

Jun-20 51 2 13 15 81 36.2 34.1
Jul-20 89 110 20 110 329 37.6 354
Aug-20 258 70 210 52 590 36.1 35.2
Sep-20 104 145 50 41 340 334 30.6
Oct-20 68 45 18 99 230 32.3 28.8
Nov-20 0 441 0 0.3 444 26.02 19.86
Dec-20 0 0 0 0.3 0.3 21.38 16.13
Jan-21 0.3 0 0.3 0.6 1.2 20.56 15.48
Feb-21 0.9 0 0.3 0.3 1.5 22.56 16.66
Mar-21 0 0 0 0 0 29.45 22.10
Apr-21 0 0 9 16 25 325 314
May-21 0 64 10 15 89 34.6 325
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Figure 2. Some pictorial view during study period.

(1566.46 g) and the minimum fresh weight of leaves was ob-
tained from V3T3 (267.59 g) this result was similar with my find-
ings. As micronutrients and hormones in treated seedlings,
which stimulated the cell division and enlargement, As well as
the role of amino acids and vitamins in stimulating the metabolic
processes and their effects in activating the photosynthesis
through the release of CO, of treated plants.

Curd weight plant™

Statistically significant variation was recorded for foliar micro-
nutrients and hormone in terms of weight of curd per plant of
cauliflower (Table 2). The highest weight of curd per plant
(809.86 g) was found from T, treatment whereas the lowest
weight (460.27 g) from T, treatment). Eimon et al. (2019) re-

vealed that the Curd weight plant™ were 0.7258 g to 1420 g.
Thakur et al. (1991) reported that the application of boron in-
creased the curd yield of cauliflower. Sani et al. (2018) found
similar result where the highest weight of curd per plant (1.05
kg) was found from T, treatment whereas the lowest weight
(0.53 kg) from T, treatment. Weight of curd per plant of cauli-
flower showed significant differences due to different plant vari-
eties (Table 3). The highest weight of curd per plant (948.83 g)
was observed from V4 which was closely followed (774.83 g) to
V,, while the lowest weight of curd per plant (437.83 g) was
found from Vs treatment which was statistically similar with V4
(471.50 g) and V3 (542.33 g) (Table 3). Similar observation was
also found in previous report investigated by Eimon et al. (2019).
In case of combined effect of variety and micronutrients, statis-




552

M. Rahman et al. /Arch. Agric. Environ. Sci., 6(4): 548-555 (2021)

Table 2. Effect of treatment on yield contributing characters and yield of cauliflower.

Fresh

Treatment Number Leaf weight Cl{rd Curd .Curd F.r esh weight of C'urd

of leaves (2) weight length diameter weight of Root yield

plant g plant™(g) (cm) (cm) stem (g) ) (tha)

T, 23.27 952.33a 809.86 a 11.79a 18.68a 108.13a 46.60 29.99a
To 23.20 795.47b 460.27 b 8.86b 14.16 b 91.13b 41.66 17.04b
CV(%) 7.94 15.92 19.83 10.40 10.16 17.48 30.69 19.84
Level Of NS *% *%k *%k )%k * NS *okk
significance

T4 (Foliar spray), T (Control), * = Significant at 1% level, ** = Significant at 0.1% level, *** = Significant at 0% level, NS= Non-significant, CV= Coeffi-

cient of variation.

Table 3. Effect of varieties on yield contributing characters and yield of cauliflower.

Fresh

. Number Leaf weight CL.'rd Curd Curd diame- F.r esh weight of C'urd

Variety of leaves (&) weight length ter (cm) weight of Root yield
plant™ g plant(g) (cm) stem (g) (@ (tha)

V4 21.50cd 569.67 c 948.83 a 11.17 a 15.17b 48.17 c 41.67b 17.46¢
V, 24.17 ab 989.50b 774.83b 7.58b 15.72b 118.50b 41.33b 20.08c
V3 26.33a 1,177.00a 542.33c 10.90a 19.65a 135.50 ab 63.50a 28.69b
\Z 23.33bc 1,162.67 a 471.50¢c 11.17 a 16.00b 151.50a 57.17 ab 35.14a
Vs 20.83d 470.67 ¢ 437.83 ¢ 10.83a 15.57b 4450 c 17.00c 16.21c
CV(%) 7.94 15.92 19.83 10.40 10.16 17.48 30.69 19.84
Level Of *okok *okok *kk *kk *% kKK *okok *k ok
significance

V1 (High Top), V, (Snow Crown), V3 (Shira Giku), V4 (It Amazuku 33), Vs (BARI Fulcopi-1). ** = Significant at 0.1% level, *** = Significant at 0% level,
CV= Coefficient of variation.

Table 4. Interaction effect of treatment and varieties on yield contributing characters and yield of cauliflower.

Treatment Number | . weight Curd Curd Curd diame- Fresh wzg;rof Curd
X of leaves weight length weight of yield
Variety plant™ (g) plant™(g) (cm) ter (cm) stem (g) R((; ‘))t (tha)
Vi, 21.00 598.67d 665.67 13.33 18.67 b 188.33a 38.00cd 24.65
V, 23.33 893.67c 642.00 8.93 17.17 bed 141.00b 31.67 cde 23.77
T, V3 26.67 1,267.00 ab 933.33 12.03 24.10a 133.33bc 73.33a 34.56
\ 24.33 1,446.33a 1,219.33 12.67 18.00 bc 130.00 bc 68.33ab 45.16
Vs 21.00 556.00d 589.00 12.00 1547 cd 114.67 bc 21.67 de 2181
Vi, 22.00 540.67d 277.33 9.00 11.67 e 103.67c 45.33 bed 10.27
V, 25.00 1,085.33 bc 442.67 6.23 14.27 de 54.33d 51.00 abc 16.39
To V3 26.00 1,087.00 bc 616.33 9.77 15.20cd 53.33d 53.67 abc 22.82
\ 22.33 879.00c 678.33 9.67 14.00de 42.00d 46.00 bed 25.12
Vs 20.67 385.33d 286.67 9.67 15.67 bed 35.67d 12.33e 10.61
CV% 7.94 15.92 19.83 10.40 10.16 17.48 30.69 19.84
Level of NS o NS NS o - NS
significance

T1(Foliar spray), T (Control), V4 (High Top), V, (Snow Crown), V3 (Shira Giku), V4 (It Amazuku 33), Vs (BARI Fulcopi-1). ** = Significant at 0.1% level, .

= Significant at 5% level, NS= Non-significant, CV= Coefficient of variation.

tically non-significant variation on curd weight per plant of cauli-
flower was found (Table 4). The highest weight of curd per plant
(1219.33 g) was recorded from T,V4, while the lowest weight of
curd per plant (286.67 g) was observed from TyVs treatment
combination (Table 3). Eimon et al. (2019) had found much varia-
tion among the interaction whose result were 0.692 gto 1510 g.
Increase in curd weight might be due to the combined applica-
tion of boron and molybdenum at optimum levels under defi-
cient condition increased uptake of major nutrients which re-

sulted in sturdy plant growth and increased yield and quality.
Present result confirms findings of Singh (2003) who found max-
imum vyield with the combined foliar application of boron and
molybdenum in cauliflower.

Diameter of curd

The diameter of curd of cauliflower showed significant differ-
ences due to foliar spray of micronutrients and hormone (Table
2). The highest diameter of curd (18.68 cm) was observed from
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T, treatment, while the lowest diameter of curd (14.16 cm) was
found from Tg treatment. Kumar and Choudhary (2002) report-
ed that B and Mo application significantly increased curd diame-
ter of cauliflower. Sani et al. (2018) recorded similar result
where the highest diameter of curd (9.00 cm) was found from T,
treatment whereas the lowest diameter of curd (7.56 cm) from
To treatment. Statistically, significant variation was recorded
from different varieties of cauliflower (Table 3). The highest
diameter of curd (19.65 cm) was found from V; treatment
whereas the lowest diameter of curd (15.17 cm) from V; which
was statistically similar with Vs, V, and V4 (Table 3). Eimon et al.
(2019) had obtained much variation compare to the present
study whose varietal diameter ranges were 43.45 cm to 45.36
cm. Combined effect of different plant spacing and micronutri-
ents showed statistically significant variation on diameter of
curd of cauliflower (Table 4). The highest diameter of curd
(24.10 cm) was recorded from T,V3 treatment combination
while the lowest diameter of curd (11.67 cm) was observed from
ToV4 treatment combination. The formation of bigger curd with
the application of higher levels of micronutrients might be done
to higher synthesis of carbohydrate and their translocation to
the curd, which subsequently helped in the formation of higher
curd of cauliflower. Eimon etal. (2019) also reported that there
was much variation among the interaction 34.57 cm to 51.60
cm. Similar results have been reported by Kumar and
Choudhary (2002) reported that highest curd diameter was
Borax @10 kg+ Amm. Moly. @1 kg/ha (T9) was 18.41 cm and
lowest Control TO was (15.52 cm).

Curd length (cm)

There were significant differences among the treatments in
respect of curd length (Table 2). The maximum curd length was
recorded from T1 (11.79 cm) and lowest was T (8.86 cm). Eimon
etal. (2019) obtained significant variation among the treatment
and similar result was found. Curd length of cauliflower varied
significantly with varieties (Table 3). The maximum fresh weight
of leaves was V4 (11.17 cm) which was statistically similar with
V4 (11.17 cm), V3 (10.90 cm) and V5 (10.83 cm). The minimum
fresh weight of leaves was V, (7.58 cm). Eimon et al. (2019)
found non-significant variation among the varieties where Snow
white was 13.42 cm and White Angel was 13.24 cm. The com-
bined effect of treatment and varieties was found non-
significant in respect of curd length (Table 4). The maximum
curd length was obtained from T,V (Foliar spray with High Top)
(13.33 cm). The minimum curd length was obtained from TyV,
(No spray with Snow crown) (6.23 cm). Eimon et al. (2019) ob-
tained significant variation among the interaction where highest
interaction was V,T,4 (16.12) and lowest was V1T (Show White x
no fertilizer) was (10.28).

Fresh weight of stem (g)

Fresh weight of stem per plant of cauliflower was significant
variation among the treatments (Table 2). From the foliar treat-
ment the highest stem weight was T, (108.13 g) and lowest stem
weight was T (91.13 g). Eimon et al. (2019) obtained significant

variation among the treatment where height T, was 40.4 and
lowest To was 21.37 this result was less similar with me. Rana et
al. (2019) reported that fresh weight of stem per plant of cauli-
flower was varied from 16.20 to 19.13. Significant variation in
Fresh weight of stem was observed due to different varieties
(Table 3). The highest Fresh weight of stem obtained from V,
(151.50) which was statistically similar to V3 (135.50). The low-
est Fresh weight of stem was recorded from Vs (44.50) followed
by V1 (48.17). Eimon et al. (2019) found Snow white was signifi-
cantly highest (41 g) than that of White angel F1 (22.29 g) in this
experiment similar result with me. The interaction effect be-
tween varieties and treatments was significant (Table 4). The
highest Fresh weight of stem (26.67) was recorded from T,V;
(Foliar spray with High Top) and the lowest Fresh weight of stem
(35.67) was obtained from ToV5 (No spray on BARI Fulcopi-1)
followed by ToV4, ToVzand ToV,. The variation in weight of fresh
stem was found due to the variation in genotypic variation
of the experimented varieties while similar observation was
also found in previous report investigated by Islam et al.
(2014).

Fresh weight of root (g)

Among the treatments non-significant differences found in
respect of fresh weight of root (Table 2). The highest fresh
weight of root (46.60 g) was recorded from T, (Foliar micronutri-
ents with hormone) and the lowest weight was (41.66 g) from T,
(control). Eimon et al. (2019) obtained significant variation
among the treatment result from 52.56 g to 21.93 g this result
was similar with my findings. Significant variation in fresh weight
of root was observed due to different varieties (Table 3). The
highest fresh weight of root obtained from V3 (63.50 g) which
was statistically similar to V4 (57.17 g). The lowest fresh weight
of root was recorded from V5 (17.00 g). Eimon et al. (2019) found
non-significant that result where the root weight of the variety
Snow white (V1) was 36.3 g and White angel F1 (V2) was 36.87 g
this finding more or less similar with me. Rana et al. 2019 rec-
orded fresh weight of root was 7.00 to 9.50 g. In case of com-
bined effect of variety and micronutrients, significant variation
fresh weight of root of cauliflower was found (Table 4). The high-
est fresh weight of root (73.33 g) was recorded from TV3 (Foliar
spray with Shira Giku) and the lowest Fresh weight of stem
(12.33 g) was obtained from ToV;5 (No spray on BARI Fulcopi-1).
The higher weight of fresh root was found under higher rates of
N, P, K, Zn & B fertilizers which might be due to the macro and
micro nutrients of the studies soil were highly utilize by this ap-
plication while similar observation was also found in previous
report investigated by Eimon et al. (2019) whose result was
18.08gto 56.94 g.

Curdyield (tha)

Statistically significant variation was recorded for micronutri-
ents in terms of curd yield per hectare of cauliflower (Table 2).
The highest curd yield (29.99 t/ha) was found from T,treatment
whereas the lowest curd yield (17.04 t/ha) was recorded from Tg
treatment. Kumar and Choudhary (2002) reported that B and
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Mo application significantly increased curd diameter, weight
and yield of cauliflower. Khadka et al. (2005) reported the better
cauliflower curd from the application of boron. Curd yield per
hectare of cauliflower showed significantly significant differ-
ences due to different plant varieties (Table 3). The highest curd
yield per hectare (35.14 t/ha) was observed from V; (It Amazuku
33), while the lowest curd yield per hectare (16.21 t/ha) was
found from V5 followed by V, (17.46 t/ha) and V, (20.08 t/ha).
Eimon et al. (2019) found It was found the highest (36.48 ton ha-
1) in White Angel F1 compared to Snow White (31.51 ton ha™).
There was no significant variation has been found for the curd
yield of Cauliflower due to the effects of interaction of varieties
and fertilizers at the 5% level of significance (Table 4). The high-
est yield (45.16 t/ha) was recorded from TV, while the lowest
curd yield (10.61 t/ha) was observed from ToVs combination.
These findings are in confirmation with the non-significant com-
bination findings of Eimon et al. (2019) whose curd yield was
16.79t050.5tha™

Conclusion

This study enlightened us with the further conclusion that the
cultivation of the variety It Amazuku 33 (V,4) with the application
of Zn 8.83 kg/ha, B 3.5 kg/ha, Ma 8.43 kg/ha and flora
(Hormone) 2 ml/1 L of water (T,) was more satisfied combina-
tion (T,V4) of Zn+ B+Mg+ Flora fertilizers for the noteworthy
production of cauliflower under the agro-climatic circumstance.
So that, it could be suggested by reviewing the concluded obser-
vations of this experiment that the farmer(s) can be applied the
combined treatment of Zn 8.83 kg/ha + B 3.5 kg/ha + Ma 8.43
kg/ha + Flora (Hormone) 2 ml/1 L for tremendous production of
Cauliflower in Bangladesh. Considering the all resolved results
and facts of this study, the successive solicitations may be sug-
gested. Superfluous and advance experiment may be ameliorat-
ed to ascertain the studied achievements in another agro-
ecological region of our country for regarding conformation.
Diversified types of Cauliflower varieties along with excessive
proportions and forms of fertilizers are required for further
analysis to justify the current outcomes of this experiment.

Conflict of interest

The authors declare that there is no conflict of interests regard-
ing the publication of this paper.

Open Access: This is an open access article distributed under
the terms of the Creative Commons Attribution NonCommer-
cial 4.0 International License, which permits unrestricted use,
distribution, and reproduction in any medium, provided the orig-
inal author(s) or sources are credited.

REFERENCES

Abdel-Razzak, H. S., Solieman, T. H., & Gamel, T. H. (2008). Influences of mineral
nitrogen fertilizer sources and levels on vegetative growth, yield, curd quali-
ty and nutritional value of cauliflower (Brassica oleraceae var. botrytis, L.).

Alexandria Journal of Agricultural Science, 53(2), 71-84.

Ali, M. A. M,, Yousef, E. A. A,, & Nasef, |. N. (2019). Cauliflower growth, yield and
quality response to nitrogen fertilization and micronutrients foliar applica-
tion in newly reclaimed areas. Journal of Plant Production Mansoura University,
10(3),317-325.

Anonymous. (2020). Cauliflower, Encyclopedia Britannica. www.britannica.com/
plant/cauliflower

BBS. (2020). Bangladesh Bureau of Statistics. Statistics and Informatics Division.
Ministry of Planning. Government of the People’s Republic of Bangladesh.
pp. 326. www.bbs.gov.bd

Bianco, M. S., Cecilio Filho, A. B., & de Carvalho, L. B. (2015) Nutritional Status of
the Cauliflower Cultivar ‘Verona’ Grown with Omission of out Added Macro-
nutrients. PLoS ONE, 10(4), e0123500. https://doi.org/10.1371/
journal.pone.0123500

Camacho-Cristobal, J. J., Navarro-Gochicoa, M. T., Rexach, J., Gonzalez-Fontes, A.,
& Herrera-Rodriguez, M. B. (2018). Plant Response to Boron Deficiency and
Boron Use Efficiency in Crop Plants. Plant Micronutrient Use Efficiency, 109-
121. New York: Academic press.

Chattha, M.U., Hassan, M.U., Khan, |, Chattha, M.B., Mahmood, A., Chattha,M.U.,
Nawaz,M., Subhani,M.N., Kharal,M.,, & Khan, S. (2017). Bio fortification of
Wheat Cultivars to Combat Zinc Deficiency. Frontiers in Plant Science, 8, 281.
https://doi.org/10.3389/fpls.2017.00281

Din, F., Qasim, M., Elahi, N., & Faridullah. (2007). Responce of different sowing
dates on the growth and yield of cauliflower. Sarhad Journal of Agriculture, 23
(2),289-291.

Dixit, A, Sahu, T. K., & Bairwa, P. L. (2020). Effect of foliar application of plant
growth regulators on yield, quality and economics of cauliflower (Brassica
oleracea var. botrytis L.) cv. pant Shubhra. Journal of Pharmacognosy and
Phytochemistry, 9(1), 1197-1199.

Eimon, M. M. |, Monir, M. R,, Modak, S., Fatima, S., Ali, M. & Malek, M. A. (2019).
Growth and yield of cauliflower as influenced by N P K Zn B fertilizers. Inter-
national Journal of Natural and Social Sciences, 6(3), 17-31.

Farooq, M., Bakhtiar, M., Ahmed, S., Ilyas, N., Khan, I., Saboor, A, & Khan, I. (2018).
Influence of Sulfur and Boron on the growth and yield of Broccoli. Interna-
tional Journal of Agricultural and Environmental Research, 4(4), 9-16.

Getachew, E., Abraham, E., & Melese, W. (2016). Growth response of broccoli
(Brassica oleracea) to different planting date at jimma south western ethio-
pia. International Journal of Research -GRANTHAALAYAH, 4(6), 110-118.
https://doi.org/10.29121/granthaalayah.v4.i6.2016.2644

Hassan, M.U,, Chattha, M.U,, Ullah, A., Khan, |., Qadeer, A., Aamer, M., Khan, A.U,,
Nadeem, F., & Khan, T.A. (2019). Agronomic bio fortification to improve
productivity and grain Zn concentration of bread wheat. International Journal
of Agriculture and Biology, 21, 615-620. https://doi.org/10.17957/
1JAB/15.0936

Hermans, C., Johnson, G.N., Strasser, R.J., & Verbruggen, N. (2004). Physiological
characterisation of magnesium deficiency in sugar beet: acclimation to low
magnesium differentially affects photosystems | and II. Planta, 220(2), 344-
355. https://doi.org/10.1007/s00425-004-1340-4

Hossain, M. F., Uddi, M. R,, Humauan, M. R,, & Hossain, J. (2018). Effect of molyb-
denum and its application on seed production of cauliflower. Bulletin of the
Institute of Tropical Agriculture, Kyushu University, 41, 67-72.

Islam, S., Chatterjee, R. & Datta, S. (2014). Effect of bio- inoculants on the perfor-
mance of cauliflower (Brassica oleracea var. botrytis L.). Journal of Crop and
Weed, 10(1), 93-97.

Kannan, D., Kumar, S. D., & Kumar, J. S. (2016). Effect of spacing, boron and their
combinations on vyield and yield attributing characters of Cauliflower
(Braccica oleraceae Var. Botrytis L.). Life Sciences, 13(3):524-526.

Khadka, Y. G., Rai, S. K., & Raut, S. (2005). Effect of boron on cauliflower produc-
tion. Nepal Journal of Science and Technology, 6, 103-108.

Kumar, S., & Choudhary, D. R. (2002). Effects of FYM, molybdenum and boron
application on yield attributes and yield of cauliflower. Crop Research, 24(3),
494-6.

Kumar, V., Thakur, R. K., & Kumar, P. (2019). Assessment of heavy metals uptake
by cauliflower (Brassica oleracea var. botrytis) grown in integrated industrial
effluent irrigated soils: A prediction modeling study. Scientia
Horticulturae, 257, 108682. https://doi.org/10.1016/j.scienta.2019.108682

Mengel, K., Kosegarten, H., Kirkby, E.A,, & Appel, T. (2001). Principles of Plant
Nutrition. Springer, Dordrecht. http://doi.org/10.1007/978-94-010-1009-2

Mousavi, S.R., Galavi, M., & Ahmadvand, G. E. (2007). Effect of zinc and manganese
foliar application on vyield, quality and enrichment on potato (Solanum
tuberosum L.). Asian Journal of Plant Sciences, 6, 1256-1260.

«



http://www.britannica.com/plant/cauliflower
http://www.britannica.com/plant/cauliflower
http://www.bbs.gov.bd
https://doi.org/10.29121/granthaalayah.v4.i6.2016.2644

M. Rahman et al. /Arch. Agric. Environ. Sci., 6(4): 548-555 (2021) 555

Nguyen, H. H., Maneepong, S., & Suranilpong, P. (2016) . Nutrient uptake and fruit
quality of Pummelo as influenced by ammonium, potassium, magnesium, zinc
application. Journal of Agricultural Science, 8(1), 100-109.

Ningawale, D. K., Singh, R., Bose, U.S., Gurjar, P. S., Sharma, A. & Gautam, U. S.
(2016). Effect of boron and molybdenum on growth, yield and quality of
cauliflower (Brassica oleracea var. botrytis) cv. Snowball 16. Indian Journal of
Agricultural Sciences, 86(6), 825-829.

Rahman, M., Rashid, M. H., Shahadat, M. K., Chowdhury, A. K. & Akkas Ali M.
(2020). Effect of planting dates on growth, development and yield perfor-
mance of broccoli genotypes in coastal area of Bangladesh. Bangladesh Jour-
nal of Agricultural Research, 45,112-123.

Rana, M. S,, Hoque, T. S., & Abedin, M. A. (2019). Improving growth and yield per-
formance of cauliflower through foliar application of moringa leaf extract
as a bio-stimulant. Acta Scientifica Malaysia, 3(2),07- 11.

Sani, M. N. H., Tahmina, E., Hasan, M. R,, Islam, M. N., & Uddain, J. (2018). Growth
and Yield Attributes of Cauliflower as Influenced by Micronutrients and
Plant Spacing. Journal of Agriculture and Ecology Research International, 16(1),
1-10, https://doi.org/10.9734/JAERI/2018/44192

Sharma, S. K. (2002). Effect of boron and molybdenum on seed production of
cauliflower. Indian Journal of Horticulture. 59(2), 117-80.

Singh, D. N. (2003). Effect of boron on the growth and yield of cauliflower in laterit-

ic soil of Western Orissa. Indian Journal of Horticulture. 60(3), 283-286.

Tewari, R. K., Kumar, P., & Sharma, P.N. (2006). Magnesium deficiency induced
oxidative stress and antioxidant responses in mulberry plants. Scientia
Horticulturae, 108 (1), 7-14. https://doi.org/10.1016/j.scienta.2005.12.006

Thakur, O. P., Sharma, P. P., & Sing, K. K. (1991). Effect of nitrogen and phosphorus
with and without boron on curd yield and stalk rot incidence in cauliflower.
Vegetable Science, 18(2), 115- 121.

Thapa, U., Prasad, P. H. & Rai, R. (2016). Studies on growth, yield and quality of
broccoli (Brassica oleracea L. var italica Plenck) as influenced by boron and
molybdenum. Journal  of  Plant  Nutrition, 39(2), 261-267,
https://doi.org/10.1080/01904167.2014.992538

Tripathi, D. K., Singh, S., Mishra, S., Chauhan, D.K. & Dubey, N. K. (2015). Micronu-
trients and their diverse role in agricultural crops: advances and future
prospective. Acta Physiologiae Plantarum, 37(7): 139.

Tsonev, T. & Lidon, F. J. C. (2012). Zinc in plants—An overview. Emirates Journal of
Food and Agriculture, 24, 322-333.

Sarker, M. M. H., Jahiruddin, M., Moslehuddin A. Z. M., & Islam, M. R. (2018). Micro-
nutrient responsiveness of cauliflower, okra, and rice in a pattern in pied-
mont  soil.  Journal of Plant  Nutrition, 41(11), 1358-1367,
https://doi.org/10.1080/01904167.2018.1452938

«



https://sciprofiles.com/profile/933967
https://doi.org/10.1080/01904167.2014.992538
https://doi.org/10.1080/01904167.2018.1452938

