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Abstract

Background & Objective: Minimum Dietary Diversity (MDD) is a globally recognized proxy for
micronutrient adequacy and overall nutritional security. This study investigates the current dietary
patterns of the rural population in Sitakunda and Mirsarai upazillas of Chattogram, Bangladesh, while
evaluating the economic and agronomic feasibility of High Value Fruits (HVF) as a sustainable
intervention to bridge identified nutritional gaps.

Methodology: A comprehensive baseline survey was conducted involving 496 stakeholders, including
micro-entrepreneurs, farmers and market actors. Data was collected on 10 standardized food groups to
calculate overall MDD, alongside seasonal economic metrics for crop production and stakeholder
constraints.

Results: The dietary analysis revealed severe deficiencies in critical micronutrient dense food groups.
While grain consumption was nearly universal (99.8%), 52.8% of the population lacked access to
Vitamin-A rich fruits and vegetables and 53.6% failed to consume nuts and seeds. Conversely,
agricultural data indicated a high capacity for HVF cultivation, with prominent cultivation of Mango
(37.8%) and Papaya (12.3%). Economic evaluations across three distinct seasons (March 2021-March
2022) proved HVF cultivation to be consistently profitable, yielding gross profits up to 27.63 thousand
BDT per season. However, expansion is heavily hindered by post-harvest management (89.8%) and
financial (84.2%) constraints.

Conclusion: Scaling up the cultivation of specific HVFs (e.g. Mango, Papaya, Dragon fruit) offers a
highly viable dual solution: it directly mitigates the region's acute Vitamin A and micronutrient dietary
deficiencies while simultaneously acting as a highly profitable economic engine for rural farmers.

Keywords: Agronomic feasibility, food groups, micro-entrepreneurs, micronutrient adequacy,
minimum dietary diversity, nutritional gaps

1. Introduction

Global food security paradigms have increasingly shifted from mere caloric sufficiency to
nutritional adequacy, emphasizing the importance of dietary quality in combating hidden
hunger (Kennedy et al., 2011; Pingali, 2015) & °. Minimum Dietary Diversity (MDD) serves
as a critical, validated indicator of population level nutrient adequacy, reflecting the
consumption of multiple distinct food groups required to meet daily micronutrient profiles
(FAO, 2021) ™. In developing agrarian economies like Bangladesh, rural populations
frequently suffer from monotonic diets heavily skewed toward starchy staples, leaving
substantial deficits in vitamins and essential minerals (Jones, 2017; Hirvonen et al., 2020) "
51, Addressing these micronutrient gaps requires sustainable, locally adaptable interventions.
High-Value Fruits (HVF) such as dragon fruit, mango, papaya, cashew nuts and malta have
emerged as a transformative agricultural sub-sector (Weinberger and Lumpkin, 2007) [,
HVFs represent a dual leverage intervention: they are densely packed with deficient
micronutrients (e.g. Vitamin A, Vitamin C, antioxidants) and command premium market
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prices, significantly outperforming traditional crops in
economic yield per hectare (Cummings, 2007; Jones et al.,
2014; Sibhatu et al., 2015) [1.6 101,

The Sitakunda and Mirsarai upazillas of Chattogram,
characterized by their unique topography and active
microenterprise ecosystems, present a fertile ground for
HVF expansion. However, a localized, data driven synthesis
of how HVF cultivation directly aligns with regional dietary
deficiencies remains underexplored. This paper assesses the
overall MDD of the region, identifies specific nutritional
deficits and evaluates the economic and agronomic
feasibility of integrating HVFs as a sustainable mechanism
for comprehensive nutritional security.

2. Methodology

2.1 Study Area and Sampling

The study was conducted in Sitakunda and Mirsarai
upazillas under the Chattogram district of Bangladesh. A
systematic random sampling process was employed to select
an extensive cohort of 496 respondents. The sample
comprised 409 microenterprises (stratified by poverty
levels: 10% ultra-poor, 19% transitional poor and 71%
enterprising poor), 46 market channel actors (wholesalers,
retailers, processors) and 41 institutional researchers and
government officials.

2.2 Data Collection

An extensive field investigation was executed between
September 27 2022 to October 1, 2022. Primary data was
gathered using structured, pre-tested questionnaires. Key
informants and focus groups included ultra-poor,
transitional poor and enterprising poor farmers. The survey
evaluated the overall baseline of Minimum Dietary
Diversity (MDD) based on a 10-food-group framework to
represent the general dietary habits and nutritional security
of the population. Simultaneously, longitudinal agricultural
economic data (costs, yields, sales) from March 2021 to
March 2022 was extracted to measure production viability.

2.3 Data Analysis

Collected field data were processed and analyzed using
Microsoft Excel and IBM SPSS (Statistical Product and
Service Solutions). Descriptive statistics, including means,
standard deviations (SD) and frequencies, were computed to
map both the dietary baseline and the economic parameters
of HVF farming.

3. Results

3.1 Overall Minimum Dietary Diversity (MDD) and
Nutritional Gaps

To establish the regional nutritional baseline, the overall
MDD was assessed based on the consumption patterns of 10
primary food groups over a standard recall period. The data
reveals a heavy reliance on starchy staples alongside
alarming deficits in micronutrient dense foods (Table 1).
According to the data, 53.6% of the population is not
consuming nuts and seeds. Furthermore, the most critical
micronutrient vulnerability lies in Vitamin A intake, where
52.80% of the surveyed population reported zero
consumption of Vitamin-A rich fruits and vegetables.
Overall, only 56% of the population achieves a minimum
acceptable dietary diversity score, highlighting a substantial
nutritional gap.
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Table 1: Overall Minimum Dietary Diversity (MDD) Food Group
Consumption Baseline

Positive Response Negative

Food Groups (%) Response (%)

Grains 99.80% 0.20%

White roots and tubers 77.30% 22.70%
Plantains 80.70% 19.30%
Pulses (beans, peas, lentils) 58.30% 41.70%
QOils and fats 69.10% 30.90%
Nuts and seeds 46.40% 53.60%
Dark gree(nDI(eBaR/ ;/egetables 69.10% 30.90%
Other Vltgg’ldll’\\/-g rich fruits 47 .20% 52 80%
Other vegetables 83.50% 16.50%
Other fruits 56.00% 44.00%

3.2 Current HVF Cultivation Scenario

The region exhibits a promising baseline for fruit and tree
cultivation, which serves as a foundation for scaling up
HVFs. The survey of perennial crops across the four unions
indicates that traditional high value fruits are already
established within the local agricultural framework (Table
2). As illustrated in Table 2, Mango is the most widely
cultivated fruit crop, occupying 37.80% of cultivated land,
followed by Guava (27.00%), Jackfruit (16.00%) and
Papaya (12.30%).

Table 2: Perennial fruits and tree cultivation (%)

Name Frequency Cultivated land (%)
Banana 52 12.80%
Guava 109 27.00%
Jackfruit 65 16.00%
Litchi 58 14.30%
Lemon 56 13.80%
Mango 153 37.80%
Papaya 50 12.30%
Pineapple 29 7.20%
Teak 77 19.00%
Blackberry 16 4.00%
Mahogany 18 4.40%
Akashmoni 19 4.70%

3.3 Economic Viability of Cultivation

To determine the commercial feasibility of scaling HVF to
meet the nutritional gaps, seasonal economic data was
analyzed across three consecutive cycles from March 2021
to March 2022 (Table 3-5).

Table 3: Cultivated Fruits (March 2021 to July 2021)

Variables Mean (SD) |Median|Max-Min| IQR
. - 52.01
. [75 - 16]
Cultivated land (Decimal) (46.06) 40 250-4
Total Cost of production 115.03 10 10000 - | ;19.5
(000 BDT) (913.95) 14
Total production (Mt) | 1.84(5.25) | 1 [100-0.13 (()26')
. 26.72
_ [32-20]
Sales price (000 BDT) (11.48) 25 [85-04
Total Sales (Income) (000 38.68 25 240.17 - | 4g-15)
BDT) (36.77) 35
Gross profit (BDT) (000 27.63 ) [30-8]
BDT) (55.57) 116 | 909-1



https://www.agriculturejournal.net/

International Journal of Agriculture and Nutrition

Table 4: Cultivated Fruits (July 2021 to November 2021)
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Variables Mean (SD) Median Max-Min IQR
Cultivated land (Decimal) 51.34 (41.92) 40 300-5 [60 - 25]
Total Cost of production (000 BDT) 64.58 (595.85) 8 8500 - 1 [18-5]
Total production (Mt) 1.67 (1.76) 1.44 19-0.1 (2.1-0.76)
Sales price (000 BDT) 26.33 (13.35) 23.68 80.5-0.5 (34-15.5)
Total Sales (Income) (000 BDT) 37.14 (27.12) 33 161.19 - 0.95 [47- 18]
Gross profit (BDT) (000 BDT) 23.65 (22.98) 17.32 155.92 - 1 [27-¢]
Table 5: Cultivated Fruits (November 2021 to March 2022)
Variables Mean (SD) Median Max-Min IQR
Cultivated land (Decimal) 47.99 (44.65) 40 350-3 [56 - 20]
Total Cost of production (000 BDT) 10.97 (11.14) 7 120-1 [15-4]
Total production (Mt) 1.62 (2.59) 0.8 23-0.08 (1.8-0.5)
Sales price (000 BDT) 25.59 (11.97) 22.63 78-0.6 [30-19]
Total Sales (Income) (000 BDT) 37.14 (27.12) 33 161.19-0.95 [47 - 18]
Gross profit (BDT) (000 BDT) 20.71 (41.21) 11.2 654.15 - 0.5 [20-6]

The data unequivocally demonstrates that fruit cultivation
maintains positive gross profit margins year round, ranging
from a mean of 20.71 thousand BDT in the winter/spring
season to 27.63 thousand BDT in the peak summer season.

3.4 Constraints and Opportunities in HVF Expansion
Despite the profitability, significant systemic barriers exist.
We evaluated the constraints and opportunities associated
with quality saplings, bio-pesticides, bio-fertilizers and farm
technology.

Table 6: Constrains and opportunity of the quality sapling, bio-
pesticides, bio-fertilizers, technology etc.

. Constrain |Constrain| Opportunity |Opportunit
Variables | \imber) | (96) (FI)\Ipumber)y IDID(%) /
Land 32 7.90% 373 92.10%
Labour 351 86.70% 54 13.30%
Finance 340 84.20% 64 15.80%
Technology 350 86.60% 54 13.40%
Post-harvest | 55, | g9 g0 41 10.20%

management

Processing 361 89.10% 44 10.90%
Sales 23 5.70% 382 94.30%

Market price 60 14.90% 344 85.10%

As observed in Table 6, farmers overwhelmingly view Land
(92.10%), Sales (94.30%) and Market Price (85.10%) as
major opportunities. Conversely, critical vulnerabilities lie
in Post-harvest management (89.80%), Processing (89.10%)
and Finance (84.20%).

4. Discussion

4.1 Bridging the Micro-Nutrient Gap through Target
Crops

The MDD baseline paints a stark reality of the regional
dietary pattern. While staple grain requirements are met,
52.8% of the population suffers from a lack of Vitamin A-
rich foods and 53.6% lack nuts and seeds. Prolonged
Vitamin A deficiency is directly linked to weakened
immunity and severe ocular morbidities in rural
demographics (West, 2002; Stevens et al., 2015) 1311,

High Value Fruits present an immediate, localized solution
to this crisis. Local farmers are already predisposed to
cultivating Mango (37.8%) and Papaya (12.3%). Both fruits
are globally recognized as premier, bioavailable sources of
beta-carotene (pro-vitamin A) and ascorbic acid (WHO,
2019) D4, By actively transitioning these existing
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agricultural baselines into intensive HVF models and
introducing ultra-high-value variants like Dragon Fruit,
Avocado and Malta the region can domesticate its
nutritional supply chain. Furthermore, promoting the
cultivation of Cashew Nuts, a highly suitable HVF for the
Chittagong Hill Tracts topography, directly addresses the
severe 53.6% deficit in nut/seed consumption, supplying
essential healthy fats and proteins.

4.2 Economic Viability as a Catalyst for Nutritional
Security

Nutritional interventions in impoverished areas fail if they
do not make economic sense for the producers (Gillespie et
al., 2019) Bl Seasonal data prove that fruit cultivation is
inherently lucrative across the calendar year. Even in the
lowest yield cycle (Nov 2021 to Mar 2022), farmers
achieved a mean gross profit of 20.71 thousand BDT.

This profitability is the economic engine that can drive
nutritional security. As farmers generate higher incomes
from HVF, household purchasing power increases,
historically correlating with improved household dietary
diversity scores (Headey and Alderman, 2019) M.
Furthermore, the overwhelming perception of Sales (94.3%)
and Market Price (85.1%) as high opportunity vectors
indicates robust, unmet consumer demand.

4.3 Navigating Constraints  for  Sustainable
Implementation

To realize the potential of HVF, systemic constraints must
be dismantled. Post-harvest management (89.8%) and
processing (89.1%) as the most severe bottlenecks. Because
HVFs (like Papaya and Malta) are highly perishable, the
absence of cold storage infrastructure and rapid transport
systems leads to massive spoilage, keeping the nutritional
benefits from reaching local consumers. Additionally,
Financial constraints (84.2%) prevent ultra-poor and
transitional-poor farmers from accessing the initial capital
required for high quality tissue cultured saplings, bio-
pesticides and bio-fertilizers.

5. Conclusion and Recommendations

The dietary architecture of Sitakunda and Mirsarai is heavily
deficient in essential micronutrients, particularly Vitamin-A
rich foods and nutrient-dense nuts/seeds. Expanding the
cultivation of High Value Fruits (HVF) offers a
scientifically and economically validated dual intervention.


https://www.agriculturejournal.net/

International Journal of Agriculture and Nutrition

Crops like Mango, Papaya and Cashew nut directly target
the identified MDD deficits while providing farmers with
highly profitable gross margins across all seasons. However,
the success of this transition is hindered by severe post-
harvest and financial bottlenecks.

To bridge this nutritional and economic gap, the following
policy-level recommendations are proposed:

1. Targeted Crop Financing: Microcredit institutions
(NGOs) and state agricultural banks must design loan
products specifically tailored to the gestation periods of
HVFs to alleviate the 84.2% financial constraint.
Post-Harvest Infrastructure: Establish localized,
cooperative owned cold storage facilities and
processing units (e.g. for jams, jellies and dried fruits)
to combat the 89.8% post-harvest management barrier.
Nutritional Value Chain Integration: Foster direct
linkages between HVF producers and regional
markets/super-shops,  minimizing  middle  man
interference and ensuring that nutrient dense fruits
remain affordable for local consumers, thereby directly
lifting the region's overall MDD score.

Technology Transfer: Promote the dissemination of
tissue culture raised saplings, bio-fertilizers and bio-
pesticides through collaborative efforts between BARI,
BFRI and local government agricultural extensions.
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