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Abstract
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Field experiment was conducted at the farmers' field of Amratoli, Barura multi location testing site of
Cumilla during 2014-15 and 2015-16 to increase cropping intensity and productivity by inclusion of T.
Aus in existing cropping pattern. Thus experiment variables were F: Existing cropping pattern (Potato
-Boro-Fallow-T. Aman) and FA: Alternate cropping pattern (Potato- Boro- T. Aus- T.Aman). Research
result indicated that rice equivalent yield (REY) in alternate cropping pattern was 43.46 t ha™, which is
25.90% higher over existing pattern (34.52 t ha™). Higher gross return (Tk. 651900 ha), gross margin
(Tk. 416520 ha™) and higher marginal benefit cost ratio (2.77) obtained from alternate cropping pattern
messaged that this pattern may be recommended to other extrapolation areas of Cumilla region.
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1. Introduction

Bangladesh is a densely populated country with
lower per capita arable land (15 decimal head™)
usage annual loss of agricultural land is about
0.73% per annum due to construction of houses,
roads and industrial infrastructure (BBS, 2011).
Thus increase of cropping intensity in rice based
cropping system is becoming important for food
security and poverty alleviation. In near future,
the main challenge is to increase 50% vyield per
unit land by manipulating limited resources. In
order to produce more food within a limited area,
the most important options are to increase the
cropping intensity and to increase the production
efficiency of the individual crop by using
optimum management practices (Mondol et al.,
2015). Recently with the development of short
duration varieties of rice, mustard, potato, pulse

and jute, opportunities have been created to
accommodate four crops in same piece of land in
a year (BARI, 2017).

Cumilla region is highly diversified in respect to
topography, agro-ecology, land-use pattern and
cropping system. Among the Cumilla region,
Barura upazila occupies the highest cropping
intensity (Cl) of 292% followed by Debidwar
(265%) and Chandina (250%) upazila of same
district which are much more higher than the
national average rendering those upazilas as the
most intensive cropping area of the country
(Saha et al., 2017). Cumilla is the highest rice
growing district in Bangladesh where Potato-
Boro-Fallow-T. Aman is one of the major
cropping patterns in the district (DAE, 2013).
Potato is a promising cash crop in this region. As
the land remains fallow after harvesting of Boro
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rice, T. Aus rice can be easily fitted in Potato-
Boro-Fallow-T. Aman cropping pattern. Thus it
is expected that inclusion of T. Aus in Potato-
Boro-Fallow-T. Aman cropping pattern would
increase cropping intensity and productivity in
Cumilla region. Further, adoption of this
alternate cropping pattern Potato- Boro-T. Aus-
T. Aman can generate employment and the
additional income for the rural poor of the region
(Hossain et al., 2017). Considering the above
issues, the present study was undertaken to
ascertain feasibility of growing four crops in
sequence for increasing cropping intensity,
productivity and income of farm families of
Cumilla region of Bangladesh.

2. Materials and Methods

The trial was conducted at the farmers' field of
Amratoli, Barura, multi location testing site of
Cumilla during 2014-15 and 2015-16 to fit T.
Aus in the Potato-Boro-Fallow-T. Aman
cropping pattern. The experiment was laid out in
a randomized complete block design with three
dispersed replications. The existing cropping
pattern F: Potato-Boro-Fallow-T. Aman and
alternate cropping pattern FA: Potato- Boro-T.
Aus-T. Aman were the treatment variables in the
experiment. Soil analysis report of the field is
presented in the Table 1.

Boro rice was the first crop of the crop sequence.
Fertilizer management and other intercultural
operations were done according to Haque et al.
(2011). Thirty five to forty days old seedling of
variety BRRI dhan28 were transplanted with 20
cm x 15 cm spacing during first week of
February in both existing and improved cropping
pattern.

Transplanted aus (T. Aus) rice was second crop
of the sequence. Fertilizer management and
intercultural operations like weeding, mulching,
irrigation and pest management were done
according to Haque et al. (2011). Fifteen to
twenty days old seedling of var. BRRI dhan48
were transplanted with 15 cm x 15 cm spacing
during first week of May in the alternate

cropping pattern. Grain yield and straw yields
were taken from whole plot.

Transplanted aman rice was grown during the
Kharif 1l season and it was the third crop of the
sequence. Fertilizer management and
intercultural operations like weeding, mulching,
irrigation and pest management were done
according to Rahman et al. (2008). Seedlings
were grown in adjacent plot and transplanting
was done with 18-22 days old seedling of rice
var. Binadhan-16 at a spacing of 20 cm x 15 cm
during first week of August in four crop based
cropping pattern. T. aman rice was harvested
during last week of October and yields were
taken.

Potato was planted as a fourth crop during
second week of November in the four crop based
cropping pattern. Fertilizer management and
intercultural operations like weeding, mulching,
irrigation and pest management were done
according to Kabir and Haque (2012). Most
popular potato tubers (cv. BARI Alu-7) were
planted with 60 cm x 25 cm spacing in the
cropping system field. Potato was harvested
during first week of February. Tuber and foliage
(over dry) weights were taken from whole plot.

Data on vyield of the crops were recorded
carefully and analyzed statistically by a
computer program  Statistix10. The gross
economic return was calculated on the basis of
prevailing market price of the commodities. Rice
equivalent yield (REY) was determined as
follows.

REY = [Potato yield (kg) x Potato price (Tk. kg’

)]/ price of rice grain (Tk. kg™).

3. Results and Discussion

3.1 Yield and productivity of cropping pattern

Yield and economic performance of alternate
and existing cropping pattern during 2014-15
and 2015-16 are presented in Table 2 & Table 3.
The two years average grain yield of rice and
tuber yield of potato in alternate cropping pattern
of Potato, Boro, T. Aus, and T. Aman (Bina
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dhan-16) were recorded as 35.79, 6.65, 4.20 and
4.25 t hal, respectively, where in the existing
cropping pattern of Potato, Boro and T. Aman
produced 29.65, 6.12 and 4.66 t ha™ yield,
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respectively. The results clearly indicated that
higher yield of Potato, Boro and T. Aman in
alternate cropping pattern as compared to the
existing cropping pattern.

Table 1. Initial and final soil properties of four crop based cropping pattern field at Barura, Cumilla
during 2014-15 and 2015-16

Soil Properties Land pH Organic K Total P Zn B
type matter (%) N
Meql00 mIT (%) pugmi™
Initial MHL 5.4 1.85 0.14 0.14 10.5 2.78 0.20
Final MHL 5.5 1.86 0.10 0.09 28.5 - 0.45
Critical Level - - - 0.12 0.12 8.0 0.6 0.20

Table 2. Agronomic performance of different crops at farmers and alternate cropping pattern at
Barura, Cumilla (Averaged over two years data)

Parameters F : Farmers cropping pattern FA : Farmers alternate cropping pattern
Boro Fallow T.Aman Potato Boro T. Aus T. Aman Potato

Variety BRRI - BRRI BARI BRRI BRRI Binadhan- BARI

dhan28 dhan32 Alu-7 dhan28 dhan48 16 Alu-7
Planting 04-06 - 01-04 18-20 Seed bed,  Seedbed, Seed bed, 07 14 Nov.
date Feb. Aug. Nov. 29 Dec. 16 Apr. Jul.

Transplanted Transplanted Transplanted
05 Feb. 07 May. 5-8 Aug.

Harvesting 26 April. - 10 Nov. 30-31Jan. 26-27Apr. 03 Aug. 23-27 Oct. 02 Feb.
date
Field 82 - 98 73-74 82-84 87 78 80
duration
Turn 06 103 10 04 02 06 06 18
around
time
Grain 6.12 - 4.66 29.65 6.38 4.20 4.25 35.79
Yield
(t ha'l)
Straw 6.37 4.80 2.28 6.17 4.47 4.85 2.18
Yield
(t ha'l)
LSD (0.05) 0.132 - 0.054 0.462 0.131 0.122 0.124 0.455
CV (%) 6.15 - 8.11 5.12 6.56 4.55 8.15 6.15
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Table 3. Economic performance of farmers and alternate cropping pattern at Barura, Cumilla

Parameters F : Farmers cropping pattern FA : Farmers alternate cropping pattern
Boro Fallow T.Aman Potato Boro T.Aus T.Aman Potato

Rice 34.52 43.46

Equivalent

Yield (t ha?)

Gross return 517800 651900

(Tk. ha®)

Total cost 195880 235380

(Tk. ha®)

Gross

margin 321920 416520

(Tk. ha®)

MBCR 2.64 2.77

Total productivity of different cropping  was different for different cropping patterns.

sequences was determined by Rice Equivalent
Yield (REY) which was calculated from yield of
component crops. Rice equivalent yield was
different under different cropping sequences.
From the results of two years research on four
crop based cropping pattern, it was observed that
the average higher REY (43.46 t ha®) was
recorded from the alternate cropping sequence
than the existing cropping sequence (34.52 t ha’
). Rice equivalent yield in the improved
cropping pattern was 25.90% higher than the
existing cropping pattern due to inclusion of one
cereal crop (T. Aus) and use of modern varieties
and other technologies in the alternate cropping
pattern. The result of the study similar with the
Naher et al. (2016) and Hossain et al. (2014)
who stated that short duration varieties and
improved four crop based cropping pattern
increases total productivity and profitability over
farmers existing pattern.

3.2 Economic analysis

Economic analysis was done on the basis of
prevailing market price of the commodities.
Productivity of different cropping systems were
compared in terms of rice equivalent yield.
Economics of system productivity of alternate
and existing cropping sequences showed in
Table 3 and It was observed that gross return

Higher gross return (Tk. 651900 ha) and gross
margin (Tk. 416520 ha™) were obtained in
alternate Boro-T. Aus-T. Aman-Potato cropping
pattern as compared to existing cropping pattern.
Higher economic return recorded from alternate
cropping sequence Boro-T. Aus-T. Aman-
Potato, was the result of increase of total
productivity than the existing one. Higher (2.77)
MBCR was also found in Boro-T. Aus-T. Aman-
Potato cropping pattern as compared to farmers
existing cropping pattern (2.64). Other authors
(Mondal et al., 2014) agreed that the four crop
based cropping pattern would play a vital role to
ensure food security of the country in upcoming
days.

4, Conclusions

Based on two years average results of the
cropping pattern research, it may be concluded
that four crop based cropping pattern Potato-
Boro-T. Aus-T. Aman is agronomically feasible
and economically profitable compared to
existing farmers cropping pattern Potato-Boro-
Fallow-T. Aman. As the alternate cropping
pattern was found more productive and
economical it may be recommended to other
extrapolation areas to increase crop production in
Cumilla region of Bangladesh.
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