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QUALITY OF TOMATO AS INFLUENCED BY BORON AND ZINC IN
PRESENCE OF DIFFERENT DOSES OF COWDUNG
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Abstract

The experiment was carried out at the Vegetable Research Farm of the
Horticulture Research Centre, Bangladesh Agricultural Research Institute,
Joydebpur, Gazipur to investigate the effect of boron, zinc, and cowdung on
quality of tomato. There were 16 treatments comprising four rates of boron and
zinc viz., ByZn,. BysZn, ByZn, and B,sZns kg/ha and four rates of cowdung
viz., CD,, CDyy, CDys5, and CDy, t/ha. Every plot received 253 kg N, 90 kg P,
125 kg K, and 6.6 kg S per hectare. The results reflected that the highest pulp
weight (90.24%), dry matter content (5.82%), ascorbic acid (11.2 mg/100g).
lycopene content (147 ng/100g), chlorophyll-a (42.0 ug/100g), chlorophyll-b
(61.0 ng/100g), boron content (36 ug/g), zinc content (51 pg /g), marketable
fruits at 30 days after storage (74%) and shelf life (17 days) were recorded with
the combination of 2.5 kg B/ha + 6 kg Zn/ha, and 20 t/ha cowdung.

Keywords: Quality of tomato, boron and zinc, doses of cowdung.

Introduction

Tomato (Lycopersicon esculentum Mill.) is one of the most important and
popular vegetables in Bangladesh. It ranks third in the world’s vegetable
production, next to potato and sweet potato, placing itself first as processing crop
among the vegetables. It is a cheap source of vitamin-C. Tomato covers about
9.8% of the area under total winter vegetables in Bangladesh and its yield was
6.98 t/ha in the country during the year 2005-06 (BBS, 2007). Adequate supply
of nutrient can increase the yield, fruit quality, fruit size, keeping quality, colour,
and taste of tomato (Shukla and Naik, 1993). Micronutrient deficiencies is one of
the major limiting factors for crop production in Bangladesh (Tadano, 1985).
Among the micronutrients, boron and zinc play an important role in improving
the yield and quality of tomato in addition to checking various diseases and
physiological disorders (Magalhaes et al., 1980). Demoranville and Deubert
(1987) reported that fruit shape, yield, and shelf life of tomato were affected by
boron deficiency. Zinc mainly functions as the metal component of a series of
enzymes. Zinc deficiency is thought to restrict RNA synthesis, which in turn
inhibits protein synthesis (Katyal and Randhawa, 1983). Balasubrarnaniam et al.
(1998) reported that soil test based application of NPK ZnSO, (50 kg/ha) +
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Borax (10 kg/ha) + composted coir pith (5 t/ha) gave the highest dry matter,
content and uptake of nutrients of tomato. Kumar (2003) reported that application
of FYM at 25 t/ha + 150% NPK (150:112:82.5 kg/ha NPK) in tomato was the
best for obtaining higher values in respect of growth, yield, and quality of
tomato.

To improve the quality of tomato, there should have the technologies which
will eventually fulfill the growers as well as consumers’ need. Studies on
management practices, particularly on the management of boron and zinc would
help increasing quality of tomato. Available information in this regard under
Bangladesh conditions is inadequate. The present study was, therefore,
conducted in order to find out the influence of boron and zinc in presence of
different doses of cowdung on the quality of tomato.

Materials and Method

The study was carried out at the Vegetable Research Farm of the Horticulture
Research Centre, BARI during the period from October 2006 to April 2007. The
experimental area is characterited by relatively scanty rainfall, low humidity, low
temperature, short day, and long clear sunshine period during October to April.
The experimental plot belongs to Madhupur Tract (AEZ-28). The soil P" was
6.4. having 1.64% organic mater, 0.087% total N, 29 ug/ml available P, 0.11
meq/100g exchangeable K, 0.22 ug/g B, and 1.8 ug/g Zn. The study consisted of
four levels of boron and zinc viz., BoZng, B15ZN,0, B2oZNsg, B2sZneo kg/ha and
four levels of cowdung viz., 0, 10, 15, and 20 t/ha. Thus there were 16 treatment
combinations. In addition to the levels of boron, zinc, and cowdung under
investigation, 253 Kg N, 90 Kg P, 125 Kg K, and 6.6 Kg S (550 kg urea, 450 Kg
TSP, 250 Kg MoP, 120 Kg gypsum per hectare) were applied. The sources of
boron and zinc were boric acid and zinc oxide, respectively. The experiment was
laid out in a RCB design with three replications, the unit plot being 2.4 x 2.4 m.
Half of the quantity of cowdung, the entire quantity of TSP, gypsum, and 1/3
MoP were applied during final land preparation. The remaining cowdung, entire
boron, and zinc were applied during pit preparation. The entire urea and the rest
of MoP were applied in three equal installments at 15, 30, and 50 days after
transplanting. The test variety was BARI Tomato-9. Inter cultural operations
were done as and when necessary. Data were collected on number of filled seeds
per fruit, pulp weight, dry matter content, total soluble solid (TSS), acidity
(Rangana,1994), ascorbic acid, lycopene content, chlorophyll- a and chlorophyll-
b according to Nagata et al.(1992), boron content (Hunter, 1980), zinc content
(Rahayu et al., 2001), percent marketable fruit and shelf life (Mondal, 2000).
From the middle rows of each plot middle six plants’ fruits were selected to
record data. Data were analyzed statistically and means were compared by the
Least Significant Difference (LSD) test.
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Results and Discussion
Fruit quality parameters

Pulp weight: Pulp weight is an important parameter for canning industry. Wide
variation was found as to the different levels of boron and zinc in this respect.
It was as low as 77.5% in control to as high as 87.4% in 2.5 kg B + 6 kg Zn/ha
(Table 1). Pulp weight of the fruits also varied due to the significant effect of
cowdung. The highest pulp weight (83.9%) was recorded in 15 t/ha cowdung
flollowed by 20 t/ha cowdung (83.9%). whereas it was the lowest (78.9%) in
without cowdung (Table 2). On the other hand, statistical difference was
exhibited due to the combined effect of boron, zinc, and cowdung. The fruits
which were produced with 2.5 kg B + 6 kg Zn/ha and 20 t/ha cowdung gave the
highest pulp weight (90.2%) followed by 2.5 kg B+ 6 kg Zn/ha and 15 t/ha
cowdung (89.4%), which was statistically identical (Table 3). Whereas, it was
the lowest (76.7%) in without boron, zinc, and cowdung. This might be due to
higher accumulation of assimilates to the fruits. Puspha (2004) noted higher
rind thickness under 100 percent recommended dose of fertilizers with bio-
fertilizers.

Dry matter content: It was observed that dry matter content of the fruits
increased progressively with increased doses of boron and zinc. However, it
ranged from 4.76% in control to 5.59% in 2.5 kg B + 6 kg Zn/ha. Different
levels of cowdung also followed the similar trend of main effect of boron and
zinc regarding this parameter (Table 2). The combined effect of boron, zinc,
and cowdung revealed the significant variation. However, the dry matter
content differed from 4.96 to 5.82 %. The fruits produced in plants receiving
2.5 kg B + 6 kg Zn/ha and 20 t/ha cowdung gave the highest dry matter content
(Table 3). On the contrary, the lowest dry matter content was recorded in
without boron, zinc, and cowdung. Balasubramaniam et al. (1998) stated that
dry matter content of the fruits was favourably influenced by the application of
100% soil test based NPK combined with borax (10 kg/ha), zinc sulphate (50
kg/ha), and coir pith (5 t/ha).

Total soluble solid: Varied levels of boron and zinc had profound influence on
TSS (%) content of fruit. It ranged from 4.02 to 4.47 (Table I). TSS content of
the fruit also markedly varied due to the main effect of cowdung. The highest
TSS content (4.32%) was observed in fruits produced with 20 t/ha cowdung,
whereas it was the lowest (4.02%) in without cowdung. The fruits produced with
2.5 kg B + 6 kg Zn/ha and 10 t/ha cowdung and 2.5 kg B + 6 kg Zn/ha and 15
t/ha cowdung gave the highest TSS content (4.60%) followed by 2.5 kg B + 6 kg
Zn/ha and 20 t/ha cowdung (4.50%). But the lowest ISS content (3.80%) was
found in without boron, zinc, and cowdung (Table 3).



Table 1. Main effect of boron and zinc on fruit quality of tomato.

i Lycopene Boron .
mreament |ulpt )| OO | o5 0y | “aio | connt |Choropyl Croropil ool zin conen
(mg/100g) | (ug/100g) (ng/g)
BoZng 77.52 4,78 4.02 8.88 43.25 17.52 25.00 26.75 35.75
B1sZn; 80.85 5.00 4.10 9.32 67.75 27.22 39.50 29.00 39.25
B,Zn, 82.99 5.28 4.25 9.97 88.50 37.25 54.00 32.00 41.75
B,s5Zng 87.37 5.59 4.47 10.71 123.00 39.50 57.50 34.00 48.25
LSD (1%) 1.40 0.11 0.11 - 1.96 0.56 0.84 0.56 0.59
CV (%) 1.52 1.94 2.37 2.57 2.17 1.65 1.70 1.64 121
Table 2. Main effect of cowdung on fruit quality of tomato.
D f Ascorbi Lycopene Boron .
conong [pulpue. 09| OO | 75 06y | “acia | coment | OB Cloropyik gy | Zin conten
(t/ha) (mg/100g) | (ng/100g) (ng/100g)
0 78.89 4.95 4.02 9.23 66.25 26.97 38.25 29.50 39.75
10 81.98 5.13 4.22 9.72 81.75 30.55 44.50 30.25 40.50
15 83.94 5.24 4.27 9.81 84.25 30.95 45.25 31.00 42.00
20 83.91 5.34 4.32 10.13 90.25 33.02 48.00 31.50 42.75
LSD (1%) 1.40 0.11 0.11 0.27 1.96 0.56 0.84 0.56 0.59
CV (%) 1.52 1.94 2.37 2.57 2.17 1.65 1.70 1.64 1.21
By = 0 kg B/ha Zno = 0 kg Zn/ha
Bis = kg B/ha Zn, = 2 kgZn/ha

B,o=2.0 kg B/ha
B,s=25 kg B/ha

Zn, = 4 kg Zn/ha
Zng = 6 kg Zn/ha
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Ascorbic acid: Ascorbic acid content of the fruit was significantly influenced by
the different levels of boron and zinc. It varied from 8.88 to 10.71 mg/100g. The
maximum was recorded with 2.5 kg B + 6 kg Zn/ha lollowed by 2 kg B + 4 kg
Zn/ha (9.97 mg/100g), which was statistically significant (Table 1). The
minimum was recorded from the fruits produced without boron and zinc
application. Diverse variation was found among the cowdung levels in respect of
ascorbic acid content. It was as low as 9.23 mg/100g in control to as high as
10.13 mg/100g in 20 t/ha cowdung (Table 2).

On the other hand, distinct variation was visible among the treatment
combinations as to that from the control. The fruits produced with the highest
level of boron, zinc, and cowdung (2.5 kg B + 6 kg Zn/ha and 20 t/ha cowdung)
gave the highest (11.20 mg/100g) ascorbic acid followed by 2.5 kg B + 6 Kg
Zn/ha and 15 t/ha cowdung (10.99 mg/100g), which was statistically identical.
On the contrary, the lowest value was recorded in without application of boron,
zinc, and cowdung. The rest treatment combinations demonstrated ascorbic acid
content from 9.10 to 10.00 mg/100g. Dube et al. (2004) recorded the highest
ascorbic acid content with the soil application of zinc sulphate and borax @ 10
and 20 kg/ha, respectively, in tomato. Kumar (2003) reported that application of
FYM 25 t/ha 150% NPK (150:112: 82.5 kg/ha NPK) in tomato was the best for
obtaining higher values of quality parameters.

Lycopene content: It was observed that lycopene content of the fruit gradually
increased with the increasing boron and zinc levels. Similar trend was also
observed as to the different levels of cowdung regarding this parameter. The
highest lycopene content (90.25 pg/100g) was recorded with 20 t/ha cowdung
followed by that of 15 t/ha cowdung (84.25 ng/100g), which was statistically
significant (Table 2). The lowest (66.25 ng/100g) was noted in without cowdung.
The results of the study reflected that lycopene content gradually increased with the
increasing boron, zinc, and cowdung (Table 3). The highest lycopene content
(147.00 png/100g) was noted from the fruit produced with 2.5 kg B + 6 kg zn/ha
and 20 t/ha cowdung followed by 2.5 kg B + 6 kg Zn/ha and 15 t/ha cowdung
(131.00 pg/100g), which was statistically significant. On the contrary, the lowest
(39.00 ng/100g) was recorded under no application of boron, zinc, and cowdung.
Dube et al. (2003) opined that zinc application significantly increased lycopene
content of the tomato fruits.

Chlorophyll-a and-b: Profound variation was observed in respect of
chlorophyll- a content of the fruit as to the main effect of boron and zinc
application. The highest (39.00 ng/100g) value was obtained from the treatment
2.5 kg B + 6 kg Zn/ha followed by 2 kg B+ 4 kg Zn/ha (37.25 pg/100g), which
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was statistically significant. The fruits which were produced without boron and
zinc had less chlorophyll- a content (Table 1). The main effect of cowdung on
chlorophyll-a content was significant. It was as low as 26.97 ug/100g in control
to as high as 33.02 pg/100g in 20 t/ha cowdung (Table 2). Remarkable variation
was noted among the treatment combinations regarding this aspect. The fruit
produced with 2.5 kg B + 6 kg Zn/ha and 20 t/ha cowdung gave the maximum
chlorophyll- a (42.00 nug/100g), whereas it was the minimum (17.00 nug/100g) in
control and with 10 t/ha cowdung (Table 3). This might be due to balanced
application of boron and zinc, and cowdung which improved uptake of nutrients
and increase chlorophyll content. Singh and Singh (2004) reported that zinc
application increased chlorophyll content and raised the concentration of Zn, Ca,
Mg, K, and P in tissues.

The chlorophyll- b content of the fruit differed due to the varied levels of
boron and zinc. The highest (57.00 ng/100g) was recorded with 2.5 kg B + 6 kg
Zn/ha followed by 2 kg B+ 4 kg Zn/ha (54.00 ng/100g), which was statistically
significant. The lowest (25.00 pg/100g) was found in without boron and zinc
(Table 1). Similar trend was also observed due to the main effect of cowdung as
was evident in main effect of boron and zinc regarding this parameter. It ranged
from 38.25 to 48.00 pg/100g (Table 2). Combination of boron, zinc, and
cowdung had significant influence on chlorophyll- b content. The fruit produced
with 2.5 kg B + 6 kg Zn/ha and 20 t/ha cowdung had the highest chlorophyli-b
content (61 .00 ng/100g) followed by 2.5 kg B + 6 kg Zn/ha and 15 t/ha cowdung
(59.00 ng/100g), which was statistically significant. On the contrary, the lowest
(23.00 ug/100g) was recorded in without boron and zinc, which was statistically
significant from those of the other treatment combinations (Table 3).

Boron and zinc contents

Boron content in tomato gradually increased with the increasing levels of boron
and zinc application. It was as low as 26.75 ug/g in control to as high as 34.00
ppm in 25 kg B + 6 kg Zn/ha (Table 1). Different levels of cowdung
significantly influenced boron content. The highest value (31.50 ng/g) was
recorded with 20 t/ha cowdung closely followed by 15 t/ha cowdung (31.00
ug/g), whereas it was the lowest (29.50 pg/g) in without cowdung application
(Table 2). On the other hand, treatment combinations had pronounced effect as to
the boron content of the fruit. It ranged from 26.00 to 36.00 pg/g. The maximum
boron content was recorded in the fruit produced with application of 2.5 kg B + 6
kg Zn/ha and 20 t/ha cowdung. The minimum value was noted in the fruits
produced with no application of boron, zinc, and cowdung (Table 3). Yadav et al.
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(2001) noted the highest concentration of boron and zinc with 4 kg boron and 20
kg ZnS0O,, respectively.

Zinc content of the fruit differed significantly due to the different levels of
boron and zinc. The highest zinc content (48.25 pg/g) was found in 2.5 kg B + 6
kg Zn/ha followed by 2 kg B + 4 kg Zn/ha (41.75 ng/g), which was statistically
significant. The lowest value (35.75 nug/g) was recorded from without boron and
zinc (Table 1). Different levels of cowdung was found to affect significantly the
zinc content of the fruit. It was as low as 39.75 ug/g in control to as high as 42.75
ug/g in 20 t/ha cowdung followed by 15 t/ha cowdung (42.00 ug/g) (Table 2).
Significant variation was noted among the combinations of boron, zinc, and
cowdung regarding this aspect. The highest zinc content (51.00 pg/g) was
recorded from the fruit produced with 2.5 kg B + 6 kg Zn/ha and 20 t/ha
cowdung followed by 2.5 kg B+ 6 kg Zn/ha and 15 t/ha cowdung (50.00 ng/g),
which was statistically significant. On the other hand, the lowest value (35.00
ppm) was found in control (Table 3).

Storage Performance of Fruit

Percent marketable fruits: Marketable fruit percentage was gradually decreased
with the increase in storage time in each of the storage period. On the other hand,
at 30 days after storage, percent marketable fruit was gradually increased with
the increased quantity of boron and zinc (Table 4). Percent marketable fruit also
differed significantly due to the different levels of cowdung. Same trend was also
found regarding percent marketable fruit as was observed in the main effect of
boron and zinc. The combination of boron, zinc, and cowdung had pronounced
influence on percent marketable fruit. It was found that the percent marketable
fruit was gradually decreased with the passage of time starting from 9 days to
upto 30 days at an interval of 3 days in each of the treatment combinations.
However, at 30 days after storage, the percent marketable fruit ranged from 47.14
to 74.00 being the lowest in control and highest in 2.5 kg B + 6 kg Zn/ha and 20
t/ha cowdung. The reason for higher marketable fruit might he explained in the
way that balanced boron, zinc, and cowdung reduces the microbial activities.
Kocevski et al. (1997) stated that boron influenced the defenses against plant
diseases.

Shelf life: It was found that shelf life was gradually increased with the increased
doses of boron and zinc. Shelf life was found the highest (16.5 days) in 2.5 kg B+ 6
kg Zn/ha and the lowest (9.0 days) in without boron and zinc (Table 4). On the
other hand, shelf life varied due to the main effect of cowdung. It ranged from
11.25 to 13.50 days being the highest in 20 t/ha cowdung and the lowest in control
(Table 5).



Table 3. Combined effect of boron and zinc and cowdung on fruit quality of tomato.

Treament | PUBWL | DYmter | g o) | S50 | o | Chloroptyl| Chlorooylk |l

0) content (%) (Mg/100g) | (ug/100g) a (ug/100g) | b (ng/100g) (ug/0) (ug/0)
BoZn,Co 76.72 4.69 3.80 8.65 39.00 17.00 23.00 26.00 35.00
BoZnyCio 77.16 4.79 4.00 8.90 42.00 17.00 25.00 27.00 36.00
BoZneCys 77.80 4.80 4.10 8.99 45.00 17.80 26.00 27.00 36.00
BoZn,Cx 78.42 4.86 4.20 9.00 47.00 18.10 26.00 27.00 36.00
B 5Zn,Co 78.36 491 4.00 9.10 62.00 19.90 28.00 28.00 38.00
B15Zn,Cyg 80.14 5.00 4.00 9.10 68.00 28.00 41.00 28.00 39.00
B15Zn,Css 84.61 5.00 4.20 9.26 70.00 28.00 41.00 30.00 40.00
B15Zn,Cy 80.29 5.12 4.20 9.84 71.00 33.00 48.00 30.00 40.00
B,Zn,Cy 78.26 4.99 4.10 9.43 78.00 35.00 50.00 30.00 41.00
B,Zn,Cyo 83.00 5.12 4.30 9.96 89.00 37.00 54.00 32.00 40.00
B,Zn,Cis 84.00 5.47 4.20 10.00 91.00 38.00 55.00 33.00 42.00
B,Zn,Cy 86.71 5.56 4.40 10.00 96.00 39.00 57.00 33.00 44.00
B,5ZnsCo 82.25 5.24 4.20 9.75 86.00 36.00 5200 34.00 45.00
B,5ZnsCio 87.65 5.61 4.60 10.92 128.00 40.00 58.00 34.00 47.00
B,5Zn¢Cis 89.36 5.70 4.60 10.99 131.00 40.00 59.00 34.00 50.00
B,5ZnsCy 90.24 5.82 4.50 11.20 147.00 42.00 61.00 36.00 51.00
LSD (1%) 2.80 0.22 0.22 0.56 3.93 1.23 1.68 1.12 1.19
CV (%) 1.52 1.94 2.37 2.57 2.17 1.65 1.70 1.64 121

‘|2 18 WYIVS



Table 4. Main effect of boron and zinc on % marketable fruit of tomato during storage.

% Marketable fruit at days after storage (DAS)

Treatment Shelf life (Days)
9 12 15 18 21 24 27 30
BoZng 98.1 84.7 70.3 60.3 53.0 49.1 48.0 48.0 9.0
BisZn, 100.0 94.6 81.1 70.1 63.2 58.3 55.8 55.8 11.3
B,Zn, 100.0 100.0 90.9 78.6 73.3 70.6 68.7 66.2 13.3
B,sZng 100.0 100.0 100.0 92.7 80.5 74.7 72.3 70.6 16.5
LSD (1%) 1.40 1.12 0.84 0.88 1.22 1.12 0.98 1.44 0.56
CV (%) 1.26 1.05 0.88 1.04 161 1.58 1.43 2.14 4.00
Table 5. Main effect of cowdung on % marketable fruit of tomato during storage.
Dose of % Marketable fruit at days after storage (DAS) Shelf life (Days)
cowdung 9 12 15 18 21 24 27 30
0 98.11 90.61 80.94 69.16 63.46 58.65 57.54 57.07 11.3
10 100.00 93.58 83.68 73.82 66.80 62.34 60.63 58.72 12.5
15 100.00 97.29 86.80 77.19 69.75 65.98 62.84 61.53 12.8
20 100.00 97.71 90.82 81.46 69.99 65.60 63.81 63.19 13.5
LSD (1%) 1.40 1.12 0.84 0.88 1.22 1.12 0.98 144 0.56
CV (%) 1.26 1.05 0.88 1.04 1.61 1.58 1.43 2.14 4.00
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Table 6. Combined effect of boron and zinc and cowdung on % marketable fruit of tomato during storage.

% Marketable fruit at days after storage (DAS)

Treatment
9 12 DAS 15 18 21 ‘ 24 27 30

BoZnoCo 92.46 72.46 65.48 51.26 50.36 47.14 47.14 47.14
BoZnoCyo 100.00 86.12 68.14 58.26 53.19 48.00 48.00 48.00
BoZnoCys 100.00 89.17 71.36 63.13 56.42 52.14 48.00 48.00
BoZnoCao 100.00 90.86 76.17 68.36 52.19 48.92 48.92 48.92
B15Zn,Cy 100.00 90.00 75.83 68.49 58.26 50.86 50.86 50.86
B15Zn,Cyo 100.00 88.21 76.24 66.12 60.86 57.12 53.42 53.42
B15Zn,Cys 100.00 100.00 85.00 72.16 66.00 62.00 59.00 59.00
B15Zn,Cy 100.00 100.00 87.14 73.49 67.52 63.18 59.86 59.86
B,Zn4C, 100.00 100.00 82.48 71.46 67.12 64.36 62.18 62.18
B,Zn,Cy 100.00 100.00 90.36 78.46 73.00 69.12 69.12 64.33
B,Zn,Cis 100.00 100.00 90.87 80.48 75.12 73.81 71.23 68.14
B,Zn,Cy 100.00 100.00 100.00 84.00 78.00 75.12 72.46 70.00
B.s5ZnsCo 100.00 100.00 100.00 85.46 78.13 72.26 70.00 68.10
B25ZngCyo 100.00 100.00 100.00 92.46 80.18 75.13 72.00 69.16
B,5ZngCys 100.00 100.00 100.00 93.00 81.46 76.00 73.16 71.00
B25ZngCa 100.00 100.00 100.00 100.00 82.26 75.20 74.00 74.00
LSD (1%) 2.80 2.25 1.68 1.75 2.45 2.25 1.97 1.44

CV (%) 1.26 1.05 0.88 1.04 1.61 1.58 1.43 2.14
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Fig. 1. Combined effect of boron and zinc at different levels of cowdung on shelf
life of tomato. The vertical bar indicates LSD at 0.01 level. C, = Cowdung
0 t/ha, Cy = Cowdung 10 t/ha, Cy5 = Cowdung 15 t/ha, C,, = Cowdung 20
t/ha.

The treatment combinations of boron, zinc, and cowdung had profound influence
on shelf life of tomato. A sharp increasing trend of shelf life was found with the
increasing levels of boron, zinc, and cowdung. The lowest shelf life (8.00 days)
was observed in control and the highest (17.00 days) in 2.5 kg B+ 6 kg Zn/ha and
20 t/ha cowdung and it was statistically insignificant with 2.5 kg B + 6 kg Zn/ha
and 15 t/ha cowdung and 2.5 kg B + 6 kg Zn/ha and 10 t/ha cowdung (Fig. 1).
This might be due to balanced boron, zinc, and cowdung improved the membrane
stability resulting higher shelf life. Yamouchi et al. (1986) reported that boron
helps maintain membrane stability. Smit and Combrink (2004) stated that at low
level of boron, tomato fruit lacked firmness.

Conclusion

Based on the findings of the investigation, it may be concluded that to improve
tomato quality and maintain the soil health in good condition, application of 2.5
kg B+6 kg Zn/ha and 20 t/ha cowdung is congenial for Gazipur soil of
Bangladesh.
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