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An experiment was conducted at the department of Horticulture, Bangabandhu Sheikh
Mujibur Rahman Agricultural University, Gazipur, Bangladesh to evaluate the benefit cost
ratio of summer tomato variety BARI tomato 4. The experiment was laid out in a split plot de-
sign with 18 treatments and three replications by maintaining a spacing of 60 cm x 40 cm. It
comprised of two cultivation method as main plot viz. Open cultivation (Po) and Cultivation
under poly tunnel (P;) and nine levels of growth regulators as sub-plot viz. ToControl), Ty
(GA;@30 ppm), T2 (GA3@60 ppm), T3 (NAA @30 ppm), T4 (NAA @60 ppm), Ts (MH @30 ppm),
T¢ (MH @60 ppm), T7(Tomatotone @30 ppm) and Tg (Tomatotone @60 ppm). Application of
growth regulators was influenced in all studied parameters over control. Majority of the pa-
rameters responded better with the increased concentration of growth regulators.
Tomatotone @ 60 ppm gave the highest yield per hectare (5.38 and 20.82 t) under open and
poly tunnel condition, respectively. In open and poly tunnel condition, tomatotone @ 60 ppm
showed the highest profitability and benefit cost ratio 1.16: 3.19, respectively. Despite of poly
tunnel was being costly to establish (41% of total input cost), but it gave 3-4 times higher eco-
nomic return. Higher values in respect of economy were obtained from the plants cultivated
under poly tunnel with tomatotone @60 ppm. Therefore, tomatotone @ 60 ppm can be used as
potential treatment for summer tomato cultivation under open and poly tunnel conditions to
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get highest profitability.
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INTRODUCTION commercial use and consumption (BBS, 2015). In Bangladesh,
November-February is the cultivation period of tomato in when
suitable weather remains. In Rabi season, total production of

tomato in Bangladesh was 12.22 t/ha and area coverage was

Tomato (Lycopersicon esculentum Mill.) is a most popular fruit
vegetable under solanaceae family. Origin of tomato is Andean

zone particularly Peru-Ecuador-Bolivian areas but cultivated
tomato originated in Mexico (Salunkhe et al., 1987; Chopraetal.,
2017; Kumar et al., 2022). It is one of the most popular and
widely grown vegetables in the world, ranking second after
potato (Chopra et al., 2017). Among the vegetables, tomato is
one of the most important in terms of acreage, production, yield,

67535 acre of land with 368121 metric ton yield (BBS, 2016).
This production is almost sufficient to fulfill the country
demand. But there is a high demand of tomato in summer.
Tomato cultivation during March to September in Bangladesh is
constrained due to the adverse weather of summer along with
absence of heat tolerant varieties (Rahman et al., 2015). High
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temperature (both day and night), humidity, rainfall and light
intensity are the limiting factors of tomato production (Abdalla
and Verkerk, 1968). Yield of summer tomato-BARI| tomato-4 in
rainy season is 20-22 t/ha (Azad et al., 2017). But area coverage
of summer tomato production is very few and poly tunnel bears
high production cost than open cultivation. Akter et al. (2011)
reported that the per hectare gross cost of production Tk.
118000, corresponding gross returns Tk. 217020, net return Tk.
97000 and having BCR 1.84 of winter tomato production. Hasan
(2011) also reported that the average total cost for winter
tomato production was BDT 147690 while per hectare gross
return of small, medium and large farm were BDT 2440322,
239260 and 235189 respectively having BCR 1.78, 1.62 and
1.48. Although per hectare net return or profit was BDT 690464
and benefit cost ratio (BCR) was 3.32 (Zaman et al., 2006) and
4.19 (Karim et al., 2009), about 42% and 21% of total variable
cost was incurred respectively for tunnel preparation and using
human labor (Karim et al., 2009). It seems that poly tunnel bears
high production cost compare to open cultivation. High price of
tunnel materials, timely non availability of hormones, insect and
diseases attack were reported as major problems for summer
tomato production by Karim et al. (2009). Considering above all
factors, this investigation is undertaken to compare benefit cost
ratio (BCR) for maximum economic return from summer tomato
cultivation.

MATERIALS AND METHODS

The experiment was conducted in the field of Department of
Horticulture, Bangabandhu Sheikh Mujibur Rahman Agricultur-
al University, Gazipur, from March 2017 to July 2017 in a split
plot design with 18 treatments and three replications. The loca-
tion of the site was 24° 09" N latitude and 90° 26" E with an
elevation of 8.2 m high from the sea level. The soil of the experi-
mental plots was sandy loam in texture with pH 6.15 and 26.85
field capacity. The climate of this area was characterized by very
little precipitation during March to July scarcity of rainfall 82.63
-436.69 mm; with high temperature (max. 34.08°C min.
18.61°C) in early summer and while heavy rainfall with high
humidity (83.11%-87.43%) in later. The unit plot size was 1.2 m
x 1.2 m and the plots and blocks were separated by 0.5 m. The
tomato variety BARI tomato-4 was used for this experiment.
Ten grams of seeds were sown in early morning of 20""March,
2017 in two seedbeds of 1m x 1m size. Seeds were then covered
with finished light soil and shading was provided by bamboo mat
(local name: chatai) to protect young seedlings from scorching
sunshine and rainfall. Healthy and uniform 30 days old seedlings
were uprooted separately from the seed bed and were trans-
planted in the experimental plots in the afternoon 20 April,
2017 maintaining a spacing of 60 cm x 40 cm between the rows
and plants respectively. This allowed an accommodation of 6
plants in each plot. The seedlings were watered after transplant-
ing. All intercultural operations were done as and when neces-
sary. PGR's used in this experiment were gibberellic acid (GA3),
naphthalene acetic acid (NAA), maleic hydrazide (MH) and

tomatotone (4-CPA). Working solution was prepared just before
spraying. The required amount of PGR was taken by using elec-
tronic balance. The stock solution of 1000 ppm of PGR with 1ml
of ethanol to dilute and then mixed 1 liter of water. 30ml and 60
ml of stock solution were mixed with 1 liter of distilled water.
The solution was sprayed entire plants three times after trans-
planting in the main field. All spraying was done by using hand
sprayer in the early morning to avoid rapid drying off of the
spray solution. Fruits were harvested at 3 days intervals during
early ripe stage when they attained slightly red color. Harvest-
ing was started from 01 June, 2017 and was continued up to 25
July, 2017. The benefit cost ratio (BCR) was calculated as fol-
lows: Benefit cost ratio (BCR) = Gross return per hectare (Tk.)/
Total cost of production per hectare (Tk). All of data were statis-
tically analyzed by using MSTAT-C software. Duncan's Multiple
Range Test (DMRT) was used to measure the value of the
disparity between the treatment combinations at p < 0.05 level
of significance Gomez and Gomez (1984).

RESULTS AND DISCUSSION

Yield result like Individual fruit weight, yield plant™and yield ha’
!presented in below. Cost and return analysis of tomato as influ-
enced by treatment combination of cultivation methods and
plant growth regulators also presented.

Individual fruit weight

The interaction effects of cultivation practice and growth
regulator application was significant in achieving the individual
fruit weight. This trend of increasing fruit diameter was higher in
higher concentration of hormones (Table 1) both in open and
poly tunnel method. Results showed that, highest individual fruit
weight (49.87 g) and (19.67 g) was found combination of P{Tg
and PgTg in polytunnel and open field conditionwhere the
lowest individual fruit weight (7.47 g) and (15.63 g) was
obtained from P4To and PoToboth in open and poly tunnel meth-
od (Table 1).

Yield plant™

The interaction effects in respect of cultivation practice and
growth regulator application was significant in achieving the
yield plant™. Similar trend of single effect was found also here.
Yield plant™? increased in application of hormone compare to
control and increasing trend of yield plant*was achieved with
increasing rates of hormone under both cultivation practices.
Results revealed that combination of P;Tgexhibited the highest
yield plant™ (832.70 g) where the lowest yield plant™ (31.58 g)
was obtained from PoTo. On the other hand, the highest yield
plant'1(215.60 g) was also from Tg treatment when cultivated in
open condition (Table 1). Baliyan et al. (2013) observed that use
of 4-CPA (4-chlorophenoxy acetic acid; Tomatotone) hormone
increased the economic benefit of summer tomato production.
So, tomatotone hormone can be used for summer tomato
cultivation both open and poly tunnel conditions.
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Table 1. Effect on yield parameters as influenced by treatment combination of cultivation methods and plant growth regulators.

Yield parameters

Treatment Individual fruit weight (g) Yield plant () Yieldha’ (1)
PoTo 7471 31580 0.79K
PoT, 8.50i 90.72n 2.26]
PoTs 11.47h 139.00] 3.47hij
PoTs 8.37i 109.90 m 2.75ij
PoTs 1493 g 154.70 k 3.99ghi
PoTs 15.30 fg 178.90 4.47gh
PoT, 15.73 fg 201.00 hi 5038
PoT, 19.33 e 209.10h 523g
PoT 19.67 e 215.60h 5.38g
P.To 15.63fg 191.60ij 4.79gh
P.T, 17.97 ef 201.90 hi 505g
P.T, 2667d 39580 f 9.866
P.T, 4173¢ 636.30d 15.91c
P.T, 4627 718.30b 1805 b
P.Te 2087 e 281408 7.03f
P, 27.80d 47110e 11.78d
P.T, 4287 ¢ 676.00c 16.90 be
P.Te 49.87 2 832702 20.82a
Level of significant * * *
CV (%) 10.06 12,65 10.84

In a column, figures bearing same letter(s) do not differ significantly at 5% level of significance by DMRT; Here, Py = Open cultivation, P4 = Poly tunnel
cultivation, To = Control, T; = GAz@ 30 ppm, T, = GAz;@ 60 ppm, T3 = NAA @ 30 ppm. T4 = NAA @ 60 ppm, Ts = MH @ 30 ppm, T¢ = MH @ 60 ppm, T, =
Tomatotone @ 30 ppm, Tg = Tomatotone @ 60 ppm, LSD = Least significant difference and CV = Co-efficient variance.

Table 2. Cost and return analysis of tomato as influenced by treatment combination of cultivation methods and plant growth regulators.

Treatments Totefl cost of . Tomato_¥ield Gross return (Tlf.1 hal@ Net rett_lirn Benefit cost ratio
production (Tk. ha™) (tha™) 65 Tk.Kg (Tk.ha™) (BCR)
PoTo 301212.15 0.79 51350 -249862 0.17
PoT4 303719.15 2.26 147095 -156624 0.48
PoT, 306136.15 3.47 225550 -80586 0.74
PoT3 31061340 2.75 178555 -132058 0.57
PoT4 337454.65 3.99 259545 -77910 0.77
PoTs 301437.78 447 290745 -10693 0.96
PoTs 301663.41 5.03 326755 25091.6 1.08
PoT5 301688.48 5.23 339755 38066.5 1.13
PoTs 302164.81 5.38 349895 47730.2 1.16
P,To 423880.75 479 311350 -112531 0.73
P,Tq 426387.75 5.05 328055 -98333 0.77
P.T, 428894.75 9.86 640900 212005 1.49
P.T; 433282.00 15.91 1034150 600868 2.39
P.T4 442683.25 18.05 1173250 730567 2.65
P4Ts 424106.38 7.03 457145 33038.6 1.08
P.T¢ 424332.05 11.78 765700 341368 1.80
P.T, 424357.08 16.90 1098500 674143 2.59
P.Tg 424396.41 20.82 1353300 928904 3.19

In a column, figures bearing same letter(s) do not differ significantly at 5% level of significance by DMRT; Here, P = Open cultivation, P; = Poly tunnel
cultivation, To = Control. T; = GA;@ 30 ppm, T, = GAz; @ 60 ppm, T3 = NAA @ 30 ppm. T4 = NAA @ 60 ppm, Ts = MH @ 30 ppm, T¢ = MH @ 60 ppm, T, =
Tomatotone @ 30 ppm, Tg = Tomatotone @ 60 ppm, LSD = Least significant difference and CV = Co-effcient variance.

Yieldha™

Cultivation practices and application of growth regulators inter-
act significantly in this regard. Hormone increased yield ha™at
all concentration compare to control. This trend of increasing
yield ha*was found with increasing rates of hormone in both
field conditions. As a result, treatment Tgexhibited the highest
yield halin poly tunnel and open field condition (20.82 t and
5.38 t, respectively. Meanwhile, the lowest yield ha™ (0.79 t) was
obtained from PyTy(Table 1). Bhosle et al. (2002) found that the
marketable yield of tomato increased with increasing rates of
the plant growth regulators. All the material and non-material
input cost like land preparation, tomato seed cost manures and

fertilizers, irrigation and manpower required for all the opera-
tion, interest on fixed capital of land (Leased land by bank loan
basis) and miscellaneous cost were considered for calculating
the total cost of production from planting tomato seed to
harvesting were recorded for unit plot and converted into cost
per hectare. It was calculated that total cost of production in-
creased 41% only and labor cost increased 10% for using poly
tunnel, where material cost for poly tunnel (bamboo, polythene)
increased 278%. On the other hand, MH and Tomatotone
hormone was available in the market comparatively in lower
price. Price of tomato fruit was considered at market rate. The
economic analysis is presented under the following headlines:
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Gross return

The combination of cultivation method and different growth
regulators application showed different gross return (Table 2).
Gross income was calculated on the basis of sale of mature
tomato. The highest gross return was obtained from Tgboth in
poly tunnel (16668.30 USD) and open field (4309.58 USD). For
both condition the 2™ best gross return (13529.99 and 4184.69
USD, respectively) were obtained from the treatment T5. The
lowest gross return (632.46 USD) was obtained from PgTo
treatment combination.

Net return

The combination of cultivation method and different growth
regulators application showed different net return (Table 2).
Net return was negative in most of the cases in open field as for
poor yield, while the highest net return was from Tg (587.88
USD) followed by T; (468.85 USD). On the other hand, the
highest net return (11441.11 USD) was also obtained from Tgin
the poly tunnel condition followed by T4 and T.

Benefit cost ratio (BCR)

In case of open field cultivation, majority of the treatments ex-
hibited economic lose while treatment Tg (1.16) and T (1.13)
were much profitable (Table 2). The same treatments were also
more profitable under poly tunnel condition (3.19 and 2.59,
respectively). These results clearly mentioned that using
tomatotone hormone gave the highest economic return and
profit in both cultivation practices. About 42% and 21% of total
variable cost was incurred respectively for tunnel preparation
and using human labor (Karim et al., 2009).

Conclusion

This investigation concluded that that using poly tunnel was
much costly to establish (41% of total input cost) but gave 3-4
times higher economic return. About 42% and 21% of total vari-
able cost was incurred respectively for tunnel preparation and
using human labor. Tomatotone @ 60 ppm can be used as poten-
tial treatment for summer tomato cultivation under open and
poly tunnel conditions to get highest profitability. The farmers
who are not able to invest high amount can be benefitted from
using hormone tomatotone in open field condition despite mak-
ing poly tunnel.
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