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Abstract

A field experiment was conducted at vegetables research field of Horticulture
Research Centre, Gazipur in terrace soils under Madhupur Tract (AEZ 28)
during rabi seasons of 2009-10, 2010-11and 2011-12 to determine the optimum
dose of boron and zinc for yield maximization of capsicum. There were sixteen
treatment combinations comprising four levels each of B (0, 1, 2 and 3 kg ha™!)
and Zn (0, 2, 3 and 4 kg ha'') along with blanket dose of Nys0Ps5K 120820 kg ha™!
including cow dung 10 t ha'! were used. The experiment was laid out in RCBD
factorial with three replications. Results revealed that maximum mean number
of fruits per plant (11.1), the highest fruit length (9.29 c¢cm) and diameter (7.34
cm), maximum individual weight of fruits (122 g) were recorded from the
combination treatment of B, oZn;3 ¢ and the highest mean yield (31.8 t ha'!) was
also recorded from the same treatment. The 84.8% yield increase over control
(BoZng) due to combined application of B2¢Znso kg ha'. The combined
application of zinc and boron were observed superior to their single application.
Therefore, the combination of B ¢Znj3 treatment may be considered as suitable
dose for capsicum cultivation in terrace soils of Bangladesh.

Keywords: Capsicum, boron and zinc, terrace soils, yield.

Introduction

Sweet capsicum (Capsicum annum cv. California wonder) is one of the most
important high valued vegetable crop grown extensively throughout the world
especially in the temperate countries (Manchanda and Singh, 1987). Capsicum
belonging to the family Solanaceae is very sensitive to soil nutrients and
environmental factors (Bhatt et al, 1999). The optimum temperature for
capsicum ranged from 16° to 26° C (Bakker, 1989). Capsicum may be eaten as
cooked or raw as well as sliced in salads. The leaves are also consumed as salads,
soups or eaten with rice. It is a good source of medicinal preparation for black
vomit, tonic for gout and paralysis (Knott and Deanon, 1967). It contains 1.29
mg protein, 11 mg Ca, 870 1. U. vitamin A, 175 mg ascorbic acid, 0.06 mg
thiamine, 0.03 mg riboflavin and 0.55 mg niacin per 100 g edible fruit. The sweet
pepper is the second most important after tomato in the world (AVRDC, 1989).
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But it is a minor vegetable in Bangladesh and production statistics are not
available (Hasanuzzaman, 1999). Small scale cultivation is found in peri-urban
areas (Savar, Kashimpur, Bogra, Chittagong) for the supply to some city markets
in Bangladesh. It has good demand to some big hotels in the city to feed the
foreigners residing in Bangladesh. The crop has achieved high export
potentiality. Considering its high nutritive value, export potentiality and low
production some attempts has been taken to successful cultivation in Bangladesh.
But some constraints which include nutrients deficiency, flower dropping, and
poor fruit set, susceptibility to viral diseases etc. are affects the good yield of
capsicum. For sustainable crop yields balanced fertilizations with all the nutrients
(major and trace) that are deficient in soils need to be taken into account. Zinc
and B deficiency is widespread in the country; much observed in wetland rice
soils and light textured soils (Jahiruddin et al., 1992; Islam et al., 1997). Zinc is
involved in auxin formation; activation of dehydrogenase enzymes; stabilization
of ribosomal fractions (Obata et al., 1999). Boron is essential for reproductive
growth, especially flowering and fruit, and seed set is more sensitive to B
deficiency than vegetative growth (Dear and Lipsett, 1987). Boron influence the
absorption of N, P, K and its deficiency changes the equilibrium of optimum of
those three macronutrients (Raj, 1985). Farmers do not have any recommended
doses of fertilizers (micronutrients) for boosting fruit yield of capsicum. As a
result farmers are not getting desired and expected yield of fruits. Hence, the
experiment was undertaken to find out the optimum dose of boron and zinc for
maximizing the yield of capsicum in Terrace soils of Bangladesh.

Materials and Method

The field experiment was carried out at the vegetable research field of
Horticulture Research Centre, BARI, Gazipur during Rabi season of 2009-10,
2010-11 and 2011-12 to find out the optimum dose of boron and zinc for yield
maximization of capsicum. Experimental site-Gazipur (24° 0’ 13” N latitude and
90° 25’ 0" E longitude) lies at an elevation of 8.4 m above the sea level. The
terrace soil of Gazipur belongs to Chhiata series (Soil taxonomy: Udic
Rhodustalf) under the agro ecological zone Madhupur Tract and texture is clay
loam. There were 16 treatment combinations comprising four levels each of B (0, 1,
2 and 3 kg hal) and Zn (0, 2, 3 and 4 kg ha?) along with a blanket dose of
N1soPesK120S20 kg hat and 10 t ha' cow dung was used. The treatments were
arranged viz. Ti= BoZng; To= BoZn,; Ts= BoZns; T4= BoZns; Ts= BiZng; Te=
B1Zng; T7= BiZns; Te= BiZna; To= BaZno; Tio= B2Zng; T1i= BaZns; Tio= BaZng;
Ti= Bszno; Ta= B3Zﬂ2; Ti5= B3Zﬂ3; and Tis= BsZna Before setting the
experiments, initial soil samples were collected from the experimental field from
0-15 cm depth and the collected samples were analyzed for chemical properties
using standard procedures in the laboratory (Table 1). The land was prepared
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thoroughly by a tractor driven siezel and rotavator. The experiment was laid out
in RCBD factorial with three replications. The unit plot size was 2 m x 1 m along
with spacing of 50 cm x 40 cm. Nitrogen, P, K and S were supplied as urea, TSP,
MoP and gypsum fertilizer, respectively. All P, K, S fertilizer including cow
dung were applied and mixed up well at the time of final land preparation. Boron
and zinc were applied as boric acid and zinc sulphate in the respective treatments
plot during final bed preparation. The 25 days old capsicum (var. California
wonder) seedlings were transplanted at three consecutive years on 18 December
2009, 19 December 2010 and 18 December 2011. Urea was applied in three
equal splits at 30, 45 and 60 days after transplanting. Poly tunnels were used for
minimizing the night temperature. Intercultural practices like weeding,
irrigation, spraying pesticides etc. were done in time. Data on plant height,
number of fruits per plant, length, diameter and individual fruit weight were
recorded from five randomly selected plants. All the necessary data on different
parameters were computed for statistical analysis and adjusted with DMRT at 5%
level of significance.

Table 1. Chemical properties of the initial soil of the experimental field

Location | pH | OM Ca‘Mg‘ K_| Total P‘S‘B‘CU‘FG‘M“‘Z”

meq/100g N % Ho/g
Joydebpur 65 091 15 0.7 0.18 0.048 10 12 0.1 10 140 42 1.0
Critical - - 20 08 020 012 14 14 02 10 10 50 20

level

Results and Discussion
Effect of Boron

Different levels of boron played a significant role on yield and yield contributing
characters of capsicum (Tables 2 & 3). Results revealed that all yield
contributing characters were showed increasing trend due to application of 2 kg
B ha® over the other treatments. But over dose of 3 kg B ha? or lower dose
which depressed the all yield attributes. The mean (mean of three years) number
of fruits per plant ranged from 5.94 to 9.80. The maximum number of fruits per
plant was recorded from the treatment B level 2.0 kg ha' which was statistically
significant with others treatment during 2010, 2011 and 2012. The average fruit
length and diameter were varied from 5.90 to 8.17 cm and 4.89 to 6.59 cm,
respectively. The highest fruit length and diameter were recorded from the
treatment 2 kg B ha® which was significantly different with the other treatment
but statistically identical to the treatment B; and Bs in all the years. The mean
individual fruit weight ranged from 79.5 to 110 g, the highest being noted at B
application of 2 kg ha?. Application of B above or less than 2 kg ha? led to
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reduce yield of capsicum. All yield attributes were shown lowest due to control
(Bo) treatment (Tables 2 & 3). Chilli and tomato yield was increased with boron
application (Govindan, 1952). Schon (1990) observed that application of 1.12 kg
B ha significantly increased the yield and yield component of plant.

Table 2. Main effect of boron on yield contributing characters of capsicum

Fruits plant? Fruit length (cm) Fruit diameter (cm)

Treatment

2010 | 2011 | 2012 |mean | 2010 | 2011 | 2012 | mean | 2010 | 2011 | 2012 | mean
Bo 357 6.77c 7.47c 594 523b 6.23b 6.23b 590 4.60b 5.05b 5.03b 4.89
B: 575b 9.78b 10.48b 8.67 6.33a 8.29a 8.27a 7.63 5.74a 6.55a 6.26a 6.18
Bo 7.33a 10.7a 11.36a 9.80 6.74a 8.92a 8.84a 8.17 6.23a 6.92a 6.6la 6.59
Bs 575b 9.53b 10.23b 850 6.5la 8.05a 8.05a 8.05 5.85a 6.27a 5.96a 6.03
CV (%) 691 11.2 1055 - 576 975 985 - 456 845 865

Values within the same column with a common letter do not differ significantly (p=0.05).

Table 3. Main effect of boron on yield and yield contributing characters of capsicum

Weight fruit™ (g) Yield (t hat)

Treatment

2010 | 2011 | 2012 | mean | 2010 | 2011 | 2012 | mean
Bo 74130 825b 8180 795 818b 253c 25.6c 19.7
Buo 7955b 113a 1119a 101 109a 353b 353b 27.2
Bao 87.08a 122a 120.2a 110 115a 380a 37.8a 29.1
Bso 7857b 111a 10952 997 10.6a 349b 349b 26.8
CV (%) 713 105  10.25 - 739 127 1185 -

Values within the same column with a common letter do not differ significantly (p=0.05).

Effect of Zinc

During single application of different level of Zn were contributed significant
role for showed positive performance on yield and yield component of capsicum
during 2010, 2011 and 2012 (Tables 4 & 5). The average numbers of fruits per
plant were varied from 6.56 to 9.57 due to different levels of Zn application
where the maximum number of fruits per plant (9.57) were found in 3 kg Zn ha?
and the lowest (6.56) was recorded from Zno. The mean of fruit length and fruit
diameter ranged from 6.22 to 8.32 cm and 4.96 to 6.61 cm. The highest average
length (8.32 cm) and diameter (6.61 cm), respectively were obtained from 3 kg
Zn ha* followed by 4 kg Zn ha* and 2 kg Zn ha?* and the lowest was recorded
from Zno. The mean fruit weight varied from 84.7 to 109 g. The highest fruit
weight (109 g) was produced by 3 kg Zn ha* followed by 4 kg and 2 kg Zn ha.
Hossain et al. (2010) reported that different level of Zn application with blanket
dose of 20-20-20-5-1 kg NPKSB ha? significantly influenced the vyield
contributing characters of lentil.
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The lowest results of all yield contributing characters were observed in Zno plot.
The highest average yield (29.2 t hat) was found by the application 3 kg Zn ha
followed by 4 kg and 2 kg Zn application ha. Abdo (2001) reported that the
increase in yield contributing characters and yield of plant with foliar spray of
Zn. The lowest yield (21.4 t ha*) was recorded from Zn control treatment (Tables
4 & 5). Results indicated that over dose or lower dose of Zn (Above or lower 3
kg Zn hat) application might be suppressed the potential yield of capsicum.

Table 4. Main effect of zinc on yield contributing characters of capsicum

Treatment Fruits plant™? Fruit length (cm) Fruit diameter (cm)

2010 | 2011 | 2012 [mean| 2010 | 2011 | 2012 |mean| 2010 | 2011 | 2012 | mean
Zno 438 7.30c 7.99c 656 533 6.68b 6.64b 6.22 4.68b 5.24b 4.95b 4.96
Znzo 545b 9.03b 9.73b 807 6.11b 7.76ab 7.75ab 7.21 5.61a 6.17a 5.89a 5.89
Znzo 6.55a 10.73a 11.44a 957 6.97a 9.03a 8.96a 8.32 6.18a 6.97a 6.67a 6.61
Znao 6.02ab 9.68b 10.38b 8.69 6.40ab 8.03ab 8.03ab 7.49 5.95a 6.3% 6.37a 6.24
CV (%) 691 1122 1055 - 576 975 9.85 - 456 845 865

Values within the same column with a common letter do not differ significantly (p=0.05).

Table 5. Main effect of zinc on yield and yield contributing characters of capsicum

Treatment Weight fruit? (g) Yield (t ha't)

2010 | 2011 | 2012 [mean| 2010 [ 2011 | 2012 | mean
Zng 75.85b 89.46b 88.75b 847 8.69b 27.68c 27.93c 21.4
Znao 79.26ab 106.0ab 104.3ab 96.5 10.39ab 35.28b 33.24b 26.3
Znso 85.10a 1225a 120.7a 109 1157a 38.13a 37.83a 29.2
Znao 79.1ab  110.4a 109.7a 99.7 10.56b 34.45b 34.56b 26.5
CV (%) 713 1055 1025 - 739 1270 11.85 -

Values within the same column with a common letter do not differ significantly (p=0.05)

Combined effect of B and Zn

Yield contributing characters and yield of capsicum were affected significantly
due to combined application of Zn and B fertilizer during 2010, 2011 and 2012
(Tables 6 & 7). The highest number of fruits per plant, length and diameter of
fruit were recorded from the combined treatment B.Zns which were significantly
different with the other treatment, but some treatments (T7, T1o, T12and Tis) were
showed identical and the lowest were recorded from treatment BoZno. Average
number of fruits per plant, length and diameter of fruit were varied from 4.96 to
11.1, 5.06 t0 9.29 cm and 4.10 to 7.34 cm, respectively (Table 6). Hatwar et al.
(2003) reported that application of micronutrients viz., zinc, iron and boron in
combination, which resulted in improvement of growth, yield parameters of
chilli. From the three years study it seems that the interaction effect showed
narrower when either lowest or highest dose of zinc and boron was applied.
Similar results were observed by Shil et al. (2013).
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The highest fruit weight (g) was found in the treatment T11 (B2.Zns) which was
significantly higher with others treatment but statistically identical to T7, T1o, T12
and Tis treatments. The average fruit weight ranged from 70.5 to 122 g. The
mean yield of capsicum was varied from 17.2 to 31.8 t ha?® due to different
treatment combinations. The highest yield was recorded from the treatment
combination Ti1 (B2Zn3) which showed significantly different among the
treatments but statistically identical with Tg, T7, Ts, T10, T12 and Tis treatments
combination during 2010, 2011 and 2012. The lowest yield was obtained from
control (BoZng) treatment. The fruit yield increased over control ranged from
7.56 to 84.8% where the highest increase (84.8%) was recorded from the
treatment combination T11 (B22Zns) followed by T7 and Ti. treatment. However,
combined application of both boron and zinc was found to be more effective than
their single application. Hatwar et al. (2003) reported application of
micronutrients viz., zinc, iron and boron in combination, which resulted in
improvement of yield parameters and yield of chilli. Quddus et al. (2014)
observed that combined application of Zn and B significantly affected the yield
and yield contributing characters of lentil. Sakal et al. (1986) also reported the
similar trend.

Regression analysis showed positive and quadratic response for mean yield and
applied B (Fig. 1). The optimum dose of B was calculated from the quadratic
response function and was 2.97 kg ha' (Table 8). For optimum dose, the
maximum vyield (29.31 t ha?) could be expected in Gazipur area (Table 8).
However, the optimum economic dose of B was 2.15 kg ha. Beyond the
optimum dose, 1 kg ha® excess B was applied, then a risk of 7.65 t ha* reduced
yield was noted (Table 8).

40
; 20 y=-2.45x2+ 14.57x + 7.65
= 10 R>=0.998
=
0 T T T T T 1
0 1 2 3 4 5
B level kg ha'!

Fig. 1. Response of capsicum to boron fertilization.

A positive and quadratic relationship was also observed between yield and level
of Zn (Fig. 2). The optimum dose of Zn from the quadratic production function
was 2.98 kg ha* (Table 8). Using the optimum dose, the maximum yield (28.66 t
hal) could be expected for Gazipur area (Table 8). However, the optimum
economic dose of Zn was 2.48 kg ha?. Above this optimum dose, 1 kg ha*
excess Zn if applied then there was a risk of 11.8 t ha* reduced yield (Table 8).
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_ 40
= 30 ././__0\’
= 20 = 1.9x2+11.32x + 11.8
2 10 R2=10.979
> O T T T T T 1
0 1 2 3 4 5
Zn level kg ha'!

Fig. 2. Response of capsicum to zinc fertilization.

Table 8. Response function of capsicum to B and Zn for vyield at Gazipur

Co-efficient : .| Maximum | Beyond optimum
Regression equation of Opfimum | ESONOMIC | yield (t ha) | dose the reduction
determination ka ha'l ka hat for optimum | of yield (t ha'?) for
(R?) (kgha™) | (kg ha™) dose 1kg B orZn
B
y =765+ 14.57x— 0.998 2.97 2.15 29.31 7.65
2.45x%
Zn
y= 11'? ;X%1'32X‘ 0.979 2.98 2.48 28.66 11.8

Capsicum= 200 Tk. kg%; Zn = 377 Tk. kg'*; B =800 Tk. kg*.

Conclusion

From the trial, it could be concluded that combined application of boron and zinc
at 2 kg and 3 kg ha’l, respectively with blanket dose of NisoPssK120S20 kg hat and
cow dung 10 t ha! gives higher yield of capsicum in terrace soil under Madhupur
Tract (AEZ 28). The quadratic response function, the optimum-economic dose of
boron and zinc were calculated to be 2.15 and 2.48 kg hal, respectively. So, the
farmers of Gazipur can use Bz1sZn;.45 kg ha® for capsicum cultivation.
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