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Abstract

To assess the impact of dadon (interest-based loan) on catch, quality and
post-harvest loss (PHL) reduction of open water fisheries, a 12-month study was
carried out among the six fish landing centers (FLC) under 5 haor upazilas in
Kishoreganj district of Bangladesh, viz. Chamra ghat Matshaya Arat in Karim-
ganj upazila, Tarail Matshaya Arat in Tarail upazila, Chouganga Matshaya Arat
in Itna upazila, Korgaon bazar Matshaya Arat in Kotiadi upazila, Rodar podda
Matshaya Arat and Nikli notun bazar Matshaya Arat in Nikli upazila, from Au-
gust 2018 to July 2019. Data were collected using pre-tested questionnaire inter-
view and focus group discussion on dadon receiver (DR) and dadon non-receiver
(DnR) fishermen and the data were verified and checked through key informant
interviews (KII). One hundred twenty (120) interviewees (60 fishermen from
each group of DR and DnR) were randomly selected from 6 landing centers to
collect empirical data. The rate of commission taken by aratdar was higher in DR
(5.9%-8.5%) compared to DnR (3.9%-5.69%). Results indicated that, no icing
practice (34.17%), poor hygienic condition during handling (15.83%) and use of
inadequate ice in fish after harvest were the major reasons for post-harvest loss of
wet fish. The estimated average PHL was 6.7% in fishers’ custody from DR
compared to DnR (12.4%), but the PHL was increased in the successive supply
chain, the PHL of fish from boat to FLC and up to arat by DR was significantly
lesser compared to DnR (P < 0.05). The fish handling status was comparatively
better in DR fishermen (p > 0.05) compared to DnR, while DR washed their fish
better than DnR (p < 0.05). Uses of ice box, steel drum, plastic drum and plastic
crate were found to be dominant among the DR compared to DnR (p < 0.05).
Ice-fish ratio was found to be inadequate (p < 0.05) by DnR fishermen (ice: fish =
1:2.99) compared to DR (ice: fish = 1:1.58). The catch size and sell/day of fish by
DR fishermen were higher compared to that of DnR fishermen (p > 0.05). There-
fore, the study revealed that DR fishermen were found to be comparatively able
to catch and sell more fish, keep the quality of fish better and reduce the PHL
more than DnR fishermen.
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1. Introduction

Fisheries play an important role in food safety and nutrition, a means of securing the necessities of fisheries stake-
holders, a source of income and social prosperity in developing countries [1] as well as providing main source of animal
protein not only in Bangladesh, but globally. Almost 85% of the fishery produce in Bangladesh comes from freshwater
source. Among them, open water fishery contributes about 28.45% of total fish production [2]. In spite of this fact, the
development of artisanal fishery industry is regrettably threatened by post-harvest fish losses [3, 4].

The term post-harvest fish lose (PHFL) refers to fish that is either discarded or sold at a relatively low price because
of quality deterioration. PHFL require a great concern because it is a loss of an essential nutriens that should be con-
sumed or sold in a lower price. It causes an enormous economic loss to fishermen, and traders globally [5]. Post-harvest
fish losses can be classified into four common categories: physical loss, quality loss, nutritional loss and market force
loss [5, 6].

Fish is a very perishable product and are most susceptible to rapid deterioration of quality as well as high post-harvest
loss due to their relatively small size and vulnerability of constituent proteins and lipids [7]. The loss of quality in fish is
not revealed at least up to 50% of deterioration by common organoleptic means [8] and consumers normally purchase
or take it without any charge on quality. It is noticed that high temperature in sub-tropical local climate spoils fish
quickly while still in the boat, at landing, during storage or processing, on the way to the market and even while waiting
to be sold [9]. Availability of ice and method of icing and handling, along with the types and methods of handling and
preservation appliances and carrying containers used in fish were found to be key elements for quality loss in wet fish.
If the poor handling practice continues, it will bring about huge loss in the protein as well as nutrition supply of the
half-starved and nutrition-divested people as well as the health-conscious people who find the quality fish as a vital
source of nutraceutical item for healthy living [10].

Freshwater fisheries suffer from huge post-harvest loss every year from harvest to retail distribution, due to lack of
technical know-how and poor handling practice, preservation and distribution devices. Post-harvest quality loss in wet
fish occurred, based on different species and seasons. The losses may encounter up to 28-30 % of the total fish produc-
tion, where about 15.5% accounts for fresh fish quality loss [11]. Post-harvest losses are not only a great concern of
food security and public health but also a massive economic loss that the fishermen and traders suffer year after year.

Fishers in haor areas are dependent on informal credit mechanisms, like dadon (interest-based loan) system in lieu of
formal or institutional credit system (i.e., banks or NGOs). Dadon is a non-institutional financing system built upon a
verbal agreement between the fishers and the aratders, which is paid back by harvested fish at the beginning of next
fishing season at predetermined lower price, along with 5%-10% cash interest. Aratdars are at the core of the fish mar-
keting chain on dadon based fishery in haor areas, in that they finance both backward and forward linkages. By taking
loan, the dadan receivers are bound to sell their harvested fish to aratdar who benefits in the form of 5% to 10% com-
mission [12, 13]. In addition, Aratders provide additional facilities to dadon receiver fishermen, including accommoda-
tion, entertainment and temporary storage of fish [14].

Kishoreganj is a low-lying “Vati’ district and provides highly popular “haor-fish”. Being wild harvest, the
“haor-fish” are considered to be the tastiest fish and highly relished by the affluent consumers in metropolitan cities
country-wide. But the post-harvest handling situation is worst in Kishorganj haor area, almost 30% in some cases [15].
Ames et al. [16] pointed out that the effective quantitative loss assessment in fish post-harvest should require at least
three years or more. On the other hand, there is no any holistic research on the assessment of post-harvest quality loss of
fresh fish and the handling practice of harvested fish from fishing ground to arat between dadon receiver and dadon
non-receiver fishermen in Kishoreganj haor. Considering the above backdrop, the aims of this survey was to (1) com-
pare and observe the status of handling and preservation practices of wet fish between dadon receiver (DR) and da-
don-non receiver (DnR) fishermen; (2) list the major reasons that cause post-harvest loss of wet fish in Kishoreganj
haor; (3) know the effect of dadon on post-harvest loss reduction in open water fishery, especially in Kishoreganj haor.

2. Materials and Methods

2.1. Description of study areas

The study was conducted at six (6) fish landing centers in 5 haor upazila of Kishoreganj haor viz. Chamra ghat Mat-
shaya Arat in Karimganj upazila (24°28'48.6"N, 90°57'18.0"E), Tarail Matshaya Arat in Tarail upazila
(24°32'53.860"N, 90°53'34.529"E), Chouganga Matshaya Arat in Itna upazila, (24°31'32.997"N, 90°57'15.059"E),
Korgaon bazar Matshaya Arat in Kotiadi upazila (24°19'41.318"N, 90°5327.141"E) Rodar podda Matshaya Arat
(24°18'40.472"N, 90°55'00.025"E) and Nikli notun bazar Matshaya Arat in Nikli upazila (24°19'53.228"N,
90°56'16.307'E). The study areas are illustrated in Figure 1.
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Figure 1. Map showing the location of the study area.
2.2. Sampling method, sampling period and sample size

Semi-structured questionnaire was prepared in accordance with the objective set for the study. The draft
semi-structured baseline survey form was developed through rigorous process of drafting, editing, fine-tuning, ex-
pert-sharing, field testing and final field validation. The final well-structured questionnaires were administered to 60
dadon receiver (DR) fishermen and 60 dadon non-receiver (DnR) fishermen through face-to-face interview. Five (5)
individual interviews of each stakeholder in 6 fish landing centers (a total of 120 individual interviews) were randomly
selected. The field study was conducted from August, 2018 to July, 2019 while respondents were available at the time
of the survey were interviewed.

2.3. Assessment of post-harvest quality loss of fish

During the BL survey, the quality conditions of haor fishes while landing or at boat were assessed using a sensory
based Fish Freshness Assessment Tool [11, 17]. The qualitative loss was quantified in per cent by a regression model
developed by [17]. The sensory indicators were adjusted based on physical conditions of local fish (Table 1 and Table
2). The assessments of quality loss were conducted in different steps of fish distribution channels from boat to arat dur-
ing September to December, 2018. A total 18 fish species available during the study period at different steps of distri-
bution channel were assessed. The assessed freshness quality in terms of defect points (DP) was used for the estimation
of quality loss of fish. For the estimation of DP, at least five lots of same fish and 3 individual measurements for each
lot were assessed.

2.4. Determination of post-harvest quality loss

In sensory Defect point (DP) analysis of wet fish (Table 2), quality breaking point lies within the DP range of > 3 to
< 4. The range is very wide. Therefore, the exact or near to actual sensory quality breaking point needs to be understood
to calculate the ultimate percent quality loss. Based on a regression model analysis through correlating various bio-
chemical and bacteriological quality parameters of fish with sensory defect qualities, the actual quality breaking point
was determined to be 3.3 [11, 17]. Fish quality loss (%) was calculated from the number of assessed cases that crossed
DP 3.3. The following formula was used to calculate percent quality loss of fish.

L (%) = 2x100

L = Percent quality loss

N = Number of observed lots

Di = Total number of calculated DP those crossed DP 3.3

_d, d, dj d,

S S A i
n n, n, n

where, ‘d’ is the number of DP crossed 3.3 in fishes in i"" lot and “n’ is the number of observations in i lot.
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Table 1. Sensory defects and defect points (DP) for assessment of quality loss of fish in Kishoreganj haor

Characteristics

Defects

Observations
1 2 3

w)
o)

Odor of broken neck

Odor of gills

Color of gills

Slime of gills

Body slime

Eye

Consistency of flesh

General appearance

o 0O T » o0 0 T v o 0T 99 0T 9 0T 9 o0 0T v o0 o0 o v o o

. Natural fishy odor

Faint odor

. Sour odor
. Natural odor

. Faint sour odor

. Moderate sour odor

. Strong sour odor

. Slight pinkish red

. Pinkish red to brownish

. Brown to grey

. Bleached color

. Thin colorless slime, filaments soft & separate

. Sticky greenish slime, filaments separate

. Yellowish slime, filaments attached
. Clear, transparent, uniformly spread

. Turbid, opaque

. Thick, sticky, yellowish or greenish
. Bulging with protruding lens, transparent eye cap

. Slight cloudy lens, sunken

. Dull, sunken, cloudy, blood line/reddish cornea

. Sunken eyes covered with yellow slime

. Firm, elastic

. Moderately soft & some loss of elasticity

. Some softening of muscle

. Limp or floppy

. Full bloom, bright, shinning, iridescent

. Slight dullness, loss of bloom

. Definite dullness and loss of bloom
. Reddish lateral line and caudal region, dull, no bloom

Average DP

O W N P 01 W N PP O W NP Ol Wk Ol Wk O N P O W P 01w

Table 2. Quality grading of fish against DPs

Grade DP Grade Characteristics
A <2 Excellent, highly acceptable
B 2t03 Good, acceptable
C >3to<4 Deteriorating, not acceptable
D 4t05 Spoiled, rejected

2.5. Statistical analysis

All data generated in field were entered, coded, and filtered in Microsoft Excel® version 2016 software. From the ex-
cel sheet, data were further exported and analyzed using SPSS 20 software. The analysis was done using descriptive
statistics like percentage, frequency distribution, mean, and standard error where necessary. A comparison of propor-
tions and means across the intervention groups was carried out using the appropriate statistical tests including t-test at
5% significant level (p < 0.05). DMRT (Duncan’s Multiple Range Test) method was used for comparing the significant
differences of post-harvest loss of fish between dadon receiver fishermen and dadon non-receiver fishermen from dif-
ferent distribution channels by using SPSS 20 software.
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3. Results

3.1. Demographic information

Table 3 shows the descriptive statistics information of dadon receiver and dadon non-receiver fishermen in the study
area. Findings revealed that most of the dadon receiver (53.33%) and dadon non-receiver (48.33%) fishermen fall be-
tween 31 to 50 years while 28.33% dadon receiver and 35% dadon non-receiver fishermen fall between 11 to 30 years
respectively. Result revealed that most of the household both in dadon receiver (51.67%) and dadon non-receiver fi-
shermen (72.41%) had within 5-8 people in size. Survey carried out shows that majority of the dadon receiver (36.67%)
and dadon non-receiver fishermen (33.33%) had primary education, 30% dadon receiver and 26.67% dadon
non-receiver fishermen could sign only while 11.67% dadon receiver and 20% dadon non-receiver had no formal edu-
cation. Findings revealed that 68.33% dadon receiver and 56.67% dadon non-receiver fishermen did not have any other
source of income aside fishing while 18.33%, 8.33%, 5% dadon receiver and 26.67%, 13.33%, 3.33% dadon
non-receiver fishermen involved with agricultural, business and manual labor aside fishing respectively. It was ob-
served from the survey that minority of dadon receiver (28.33%) and dadon non-receiver (15%) had fish related train-
ing as well as 31.67% dadon receiver and 23.33% dadon non-receiver fishermen were member of fisher’s association.
Findings revealed that the demographic information of two types of fishermen was not statistically related (p > 0.05)
with receiving dadon or not.

Table 3. Demographic information of the respondents (n = 120)

. Dadon receiver (n = 60) Dadon non-receiver (n = 60)
Variables

Frequency % Frequency %
Age Structure (years)
11-30 17 28.33 21 35
31-50 32 53.33 29 48.33
Above 50 11 18.33 10 16.67
Family size
2-4 22 37.36 15 25.74
5-8 31 51.67 43 72.41
above 8 7 10.97 2 1.85
Educational status
Iliterate 7 11.67 12 20
Can sign only 18 30 16 26.67
Primary education 22 36.67 20 33.33
Secondary education 8 13.33 10 16.67
Higher secondary education 3 5 2 3.33
Madrasah 2 3.33 0 0
Occupational status
Only fishing 41 68.33 34 56.67
Fishing + Agriculture 11 18.33 16 26.67
Fishing + Small business 5 8.33 8 13.33
Fishing + Day labour 3 5 2 3.33
Boat ownership
Own bhoat 27 45 12 20
Hired boat 12 20 31 51.67
Group boat 21 35 17 28.33
Any form of fish training
Yes 17 28.33 9 15
No 43 71.67 51 85
Member of fish association group
Yes 19 31.67 14 23.33
No 41 68.33 46 76.67
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3.2. Rate of commission in arat

In Kishoreganj haor basin, aratder take commission from both dadon receiver and non-receiver fishermen are sum-
marized in Figure 2. The commission was very high, as high as 5.9% to 8.5% taken from dadon receiver fishermen,
while 3.9% to 5.8% from dadon non-receiver fishermen. Rate of commission in the same column viz. Nikli, Chouganga,
Rodar podda and Tarail having different superscripts differ significantly (p < 0.05 in Chouganga and Tarail; p < 0.001
in Nikli and Rodar podda).

10 m Dadon receiver ® Dadon non-receiver

Nikli Chamra  Kargaon Chouganga Rodar Tarail
ghat podda

Fish landing center

Commission rate (%)
(= L B R R R - NS - =)

Figure 2. Rate of commission in arat (%) given by dadon receiver and non-receiver fishermen.
3.3. Extent of post-harvest loss (PHL) of wet fish

A total of 18 commercial fish species available during the study period was studied for PHL estimation (Figure 3 and
Table 4). Average fish quality loss was 6.7% in fishers’ custody from dadon receiver fishermen compared to dadon
non-receiver fishers’ custody (12.4%) (Table 4). About 2.36% quality loss of wet fish was observed in boats belong to
fishes under dadon receiver fishermen while 3.36% in the fishes under dadon non-receiver fishermen. When fishes
were transferred from boat to fish landing centers (FLC), PHL of fish was higher in dadon non-receiver fishers’ custody
(6.38%) compared to dadon receiver fishers’ custody (4.63%). About 7.18% quality was lost in arat capturing dadon
receiver fishermen while 10.3% quality was lost which were captured by dadon non-receiver fishermen (Figure 3).

Table 4 shows the descriptive results of extent of post-harvest loss of wet fish between two types of fishermen who
receive dadon or not in the study area. Post-harvest loss in fish is a one-way chain reaction, which if once initiated, will
continue till to a complete loss of quality is ensured. Findings revealed that jat punti, bele, boal, pabda, baim and calba-
shu lost more than 5% quality, while transferring to FLC from fishing in dadon receiver fishers’ custody. All fishes ex-
cept sar punti, carpio and guchi baim lost many of their qualities (more than 5%) while transferring to FLC from fishing
in case of dadon non-receiver fishers’ custody. Jat punti, sar punti, bele, kajoli, boal, kachki, gonia, ayer, baim and gu-
chi baim really gone too bad in arat, which was captured by dadon non-receiver fishermen (about 12%). On the other
hand, bele, kachki and guchi baim lost many of their quality (10.1%) in arat, which was captured by dadon receiver
fishermen. The results revealed that, mean of PHL in the row having different superscripts differ significantly (p < 0.05)
except tengra, batashi, pabda and tara baim while in dadon receiver fishers’ custody. On the other hand, mean of PHL
in the same row having different superscripts differ significantly (p < 0.05) except tengra, batashi, kachki, pabda and
calbashu while in dadon non-receiver fishers’ custody.

Boat Boat to FLC Arat

12

10

8

Percentage (%)
P

(]

mDadon receiver ™ Dadon non-receiver

Figure 3. Post-harvest loss (%) of wet fish in DR and DnR fishers’ custody.
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Table 4. Post-harvest loss (%) of wet fish in Kishoreganj haor areas

% of PHFL
Fish species Month of assessment Dadon receiver Dadon non-receiver
Boat Boat to FLC Arat F;AI—Y L Boat Boat to FLC Arat F;AI—Y L
Jat punti Sep-Nov 2.640.23°  5.6+0.23" 8+0.23° 4+0.46°  7.17+0.18" 12.6+0.35%
Sar punti Sep-Nov 2.1#0.35°  3.6+0.26"°  7.5+0.35% 3.3+0.17° 4.57+0.15° 11.7+0.35°
Tengra Nov 3.1+0.17°  4.83+0.23°  4.5+0.29% 3.9+0.58" 6.33+0.34% 6.63+0.35°
Gulsha Sep-Nov 2.3+0.17°  4.3+02°  6.3x0.29° 3.840.98° 6.47+0.33" 8.9+0.17°
Bele Nov 25+0.29° 513+0.14°  10.1+0.4° 2.7+0.4° 5.83+0.35° 13.3+0.75°
Carpio Oct/Nov 0.2+0.0° 2.8+0.7° 4.1+1.1° 0.2+40.0°  4.9+1.4° 5.5+1.7%
Batashi Oct/Nov 2.1#0.35%  4.27+0.14" 5.6+0.29° 2.9+405" 55+153*  56+1.4°
Kajoli Oct/Nov 2+0° 4.47+0.41°  7.4+0.29% 2.6+0.17° 7.2740.55°  10.4+0.4°
Boal Oct/Nov 3.1+0.4° 533+0.15" 8.7+0.23° 45+0.69° 6.87+0.44° 13.7+0.34°
Kachki Oct/Nov 3+0.52°  4.3+0.17° 10.2+0.12° 6.7 5.1+0.23° 5.97+0.44* 10.6+0.12° 124
Pabda Nov 3.840.35°  6.1+0.23°  6.5+0.35° 5.4+0.92° 6.5+0.31*  8.9+0.46"
Gonia Sep-Nov 3+0.46°  55+0.32°  8.5+0.16° 3.240.12° 7.63+0.26° 12.7+0.12°
Ayer Oct/Nov 0.3+0.46° 2.23+0.18" 5.9+0.23° 1.740.23° 5.87+0.55"  11.9+0.4%
Tara baim Oct/Nov 2.73+0.84°  4.3+0.1%® 6+0.29° 4.1+0.4° 6.47+0.23° 9.2+0.34°
Baim Oct/Nov 42+0.46° 6.23+0.35° 8.6+0.17° 4.6+0.29° 7.63+0.24° 13.8+0.23°
Guchi baim Sep-Dec 1+0° 3.37+0.64°  10+0.46° 1.440.23° 4.97+0.67°  10.8+0.4°
Calbashu Nov 3.1+0.17°  6.37+0.47°  4.4+0.1° 3.740.4°  7.63+0.48° 8.7+0.17°
Rui Nov 1.3+0.17°  4.63+0.35°  7+0.23° 35+0.12°  7.3+0.44°  10.4+0.17°

PHFL = Post-harvest fish loss, PHL = Post-harvest loss, FLC = Fish landing center, Av. = Average, Sep = September, Oct = October, Nov = No-
vember, Dec = December. Mean values with different superscripts in the same row differ significantly (p < 0.05).

3.4. Reasons for post-harvest loss of wet fish in Kishoreganj haor

Based on our observations and interviewed with the respondents, various reasons were compiled that contributed
post-harvest losses of wet fish. Based on findings in Table 5, no icing practice (34.17%), poor hygienic condition
(15.83%) and use of inadequate ice in fish after harvest were the major reasons for post-harvest loss of wet fish. In ad-
dition, post-harvest loss due to long times setting gear (5.83%), usage wounding gears that cause wounds and damage
tissue (2.5%) and rough handling practice (7.5%) causes spoilage of fishes. Some of the reasons of fish post-harvest
losses were natural, such as long time keeping of fish in boat or arat at higher temperature due to direct sunlight (10%)
and distance and geographic difficulties (5%).

Table 5. Major reasons that cause post-harvest loss of wet fish in Kishoreganj haor

Variables (n = 120) No. (%)
Use of harmful methods of fishing e.g. poison, dynamite 0 (0)
Entangling by fishing gears (nets, traps etc.) 5 (4.17)
Use of wounding gears 3(2.5)
Setting gear for a long time 7 (5.83)
Distance and geographic difficulties 6 (5)
Poor hygienic condition 19 (15.83)
Rough handling while unloading (throwing fish, stand on fish etc.) 9 (7.5)
Inadequate use of ice 13 (10.83)
No icing 41 (34.17)
Delay in purchasing fish by traders 5(4.17)
Long bargaining time while kept in ground due to sun at high temperature 12 (10)
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3.5. Status of harvested, sold and consumed fish by fishermen

Figure 4 shows the daily catch, sell and consumption of fish between dadon receiver and dadon non-receiver fisher-
men. Findings revealed that dadon receiver fishermen could harvest, sell and consume comparatively more fish than
dadon non-receiver fishermen (p > 0.05). The result showed that dadon receiver can harvest in an average of 6.98+2.05
kg fish per day compared to dadon non-receiver fishermen (6.61+1.36 kg) in Kishoreganj haor. The quantity of fish
sold by dadon receiver fishermen was higher (6.4+1.87 kg) than non-receiver fisherman (6.24+1.38). Fisherman who
receiver dadon keep in an average 0.55+.2 kg fish for their family needs before selling in arat which was comparatively
higher than the fishermen who did not receive dadon (0.35+0.06 kg).

Quantity of harvest Quantity of sale  Quantity of consume
(kg/day) (kg/day) (kg/day)

mDadon receiver ™ Dadon non-receiver

—
o

Percentage (%)
O~ W a0

Figure 4. Quantity of harvested, sold and consumed fish (kg) per fisherman.
3.6. Handling status of fish by dadon receiver and non-receiver fishermen

The handling status of fish between dadon receiver and non-receiver fishermen is summarized in Figure 5 as en-
countered in the present study. The result revealed that 86.67% dadon receiver sorted captured fish based on species,
size and quality which was comparatively higher than dadon non-receiver fisherman (83.33%) (p > 0.05). About
70.42% dadon receiver fishermen used water for washing captured fish and 38.33% dadon non-receiver fishermen used
water before selling in arat. Mean in the same column (fish washed by water) having different superscripts differ sig-
nificantly (p < 0.05). After harvesting, higher proportion of dadon receiver fishermen (55%) used fresh utensil to carry
fish at arat compared to dadon non-receiver fishermen (22.5%) (p > 0.05). The fish handling condition of dadon
non-receiver fishermen was comparatively worser than dadon receiver fishermen (p > 0.05).
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Figure 5. Handling condition of fish (%) by dadon receiver and dadon non-receiver fishermen. Values with different super-
scripts within same parameter in the same column differ significantly (p < 0.05).
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3.7. Container used to keep/transport fish by dadon receiver and dadon non-receiver fishermen

After harvesting of fish from fishing in haor, various types of containers were used to carry fish in arat. About
50.75%, 27.9% and 10.83% dadon non-receiver fishermen used boat, bamboo made basket and gunny bag to carry fish
in arat compared to dadon receiver fishermen (21.87%, 11.38% and 3.67% respectively). About 22.31% and 22.92%
dadon receiver fishermen used plastic drum and plastic crate to carry fish in arat after harvest which was higher than
dadon non receiver fishermen (5.6% and 4.92% respectively). About 5.56% and 12.3% dadon receiver fishermen used
steel drum and ice box to carry fish in arat after harvest (Figure 6). On the other hand, dadon non-receiver did not use
steel drum and ice box to carry fish in arat. The result revealed that significant differences was found (p < 0.01) using
all types containers used to carry fish in arat after harvest between dadon receiver and dadon non-receiver fishermen.
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Figure 6. Container used to keep/transport fish from fishing ground to arat (%). Values with different superscripts within
same parameter in the same column differ significantly (p<0.05).

3.8. Status of ice used in fish during transportation

Figure 7 showed that icing practice by dadon non-receiver were hardly seen (76.91%) after harvesting in boat com-
pared to dadon receiver (25.33%). About 74% dadon receiver used ice in fish, 22.5% of them used ice immediately just
after the catch, 35% and 17.17% of them used ice within 1 and 3 hours respectively after harvesting. On the other hand,
23.09% dadon non-receiver fishermen used ice in fish, 8.7% of them used ice immediately just after the catch, 4.35%
and 10.04% of them used ice within 1 and 3 hours respectively. About 77.78% dadon receiver claimed that ice used in
fish was still present after arrival at arat compared to dadon non-receiver fishermen (23.33%).
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Figure 7. Icing of fish (%) during transportation at arat by dadon receiver and non-receiver fishermen.
3.9. Ratio of ice used in fish during transportation

Table 6 summarizes the comparison of ice used in fish during transportation by dadon receiver fishermen and
non-receiver fishermen. Use of ice is necessary during transportation of fish but a very small quantity of ice was used in
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fish during transportation. As a result, fish destined from haor areas often got deteriorated in quality. The present study
revealed that dadon non-receiver fishermen used ice in lesser quantity (fish:ice = 2.99:1) compared to dadon receiver
fishermen (fish:ice = 1.58:1). The dadon receiver used 1 kg ice in 1.16-2.04 kg fish during transportation at arat from
the fishing ground, whereas dadon non-receiver used 1 kg ice in 2-4.56 kg fish.

Table 6. Ratio of ice used in boat after fish harvest by dadon receiver and dadon non-receiver fishermen.

Fish landing Dadon receiver Dadon non-receiver
center Fish (kg) Ice (kg) Ratio Fish (kg) Ice (kg) Ratio
Nikli 10+3.45 6.06+2.4 1.65:1 16+5.03 4.83+3.66 3.31:1
Chamra ghat 8.6+3.43 7.3843.1 1.16:1 10+3.54 4.63+2.59 2.16:1
Korgaon 4010 28.6748.51 1.4:1 38+31.05 8.33+6.01 4.56:1
Chouganga 19+1 9.33+1.33 2.04:1 14+3.06 742.52 2:1
Rodar podda 38.33+9.28 23.33+6.36 1.64:1 10.67+.67 5.33+1.45 2.1:1
Tarail 38.33+9.28 22.67+6.96 1.69:1 19.33+10.35 6+3.06 3.22:1
Total 25.71+6.08 16.24+3.98 1.58:1 18+4.24 6.02+.58 2.99:1
4. Discussion

Post-harvest loss (PHL) of wet fish is the highest for all the perishable products in the entire food production system
[18] and a serious problem faced by the small-scale fisheries as well as threatening the progress of this sector [19].
Findings revealed that post-harvest loss was higher in fishers’ custody from dadon non-receiver fishermen (12.4%)
compared to dadon receiver fishermen (6.7%) due to poor handling practices during unloading of fish from boat to fish
landing centers, lack of covering facilities for fresh fish at boat to prevent sunlight, use of inadequate ice after harvest-
ing and failure to use appropriate containers during unloading result in poor quality fish. In this survey, fishes while in
dadon receiver and non-receiver fishermen’s custody in boat did not encounter much PHL. This view is supported by
the findings of Nowsad et al. [17].

Post-harvest loss (PHL) of fish is a one-way chain reaction, which if once started, will continue till to a complete loss
of quality is certified. The loss assessment study indicated that fish did not lose quality during handling by the fisher-
men at fish landing centers [17, 20]. This view was dissimilar with the present study. From observation carried out in
the study area, it was discovered that almost all fish species encountered much PHL while transferring from boat to
FLC and at arat in dadon non-receiver fishers’ custody compared to dadon receiver’s custody. This trend might be sup-
plied of ice box by aratder to dadon receiver fishermen as well as use of ice in boat and appropriate containers by da-
don receiver fishermen compared to dadon non-receiver fishermen.

During the study period, we tried to find out the possible reasons that caused much PHL of wet fish at selected fish
landing centers in Kishoreganj haor. Findings of this study in line with the findings of Nowsad et al. [17, 21], Nowsad
[11] and Hossain and Barman [22] conducted in Bangladesh in detecting causes of high PHL (inadequate icing, high
temperature due to direct sunlight, delay before trading, careless handling and processing methods). These issues were
also stated elsewhere as major reasons of massive PHL [23-27].

Findings showed that dadon receiver fishermen could harvest, sell and keep more fish in quantity than dadon
non-receiver fishermen. This might be due to use own boat and net during fishing by dadon receiver fishermen. Assefa
et al. [26] reported that fisherman had his own boat than a group boat, managing to reduce PHL which in agreement
with our findings. Kabir [28] observed that fishermen worked as hired labor and ownership of net and boat was often
beyond. This might be another reason for lower catch size and sell/day. Hossain et al. [29] observed that fishermen
catch 35-80 kg fish per day by a group of fishermen of four (4) using a boat which was found to be higher compared to
the present study.

Sorting and washing effort of fish were low in dadon non-receiver fishers’ custody compared to dadon receiver fi-
shermen during harvest to landing. Dadon receiver fishermen were more aware to use good practices of fish handling
compared to dadon non-receiver fishermen. According to the respondent and our observation it was shown that aratder
encouraged fishermen who were getting dadon to wash and sort their catch after harvest before the auction at arat be-
cause of getting a higher price from paikers. Alam [30] reported that dadon non-receiver fishermen had no permanent
dadondar to sell their fish immediately after landing and sometimes they sold their catch directly to the consumer which
may result in mishandling, improper, and uncertain payments.

Dadon non-receiver fishermen mostly used boat, bamboo made basket and gunny bag to transport and unload the
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harvested fish compared to dadon receiver fishermen. Additionally, ice box and steel drum were not used during keep-
ing/transportation of fish by dadon non-receiver fishermen accelerating quality loss of fish which in line with the find-
ings of Nowsad [7, 11]. In our survey, most of the fishermen stated that, plastic drum or plastic crate, steel drum and
sometimes ice-box were supplied from arat to dadon receiver fishermen to transport fish from fishing to fish landing
centers. Hossain and Barman [22] reported that proper transportation with suitable accessories is required to retard
spoilage, losses and improve the quality of wet fish.

In the present study, it was found that fish in dadon non-receiver fishers’ custody was not significantly iced during
transport to landing compared to dadon receiver fishermen. Additionally, icing practice v.z. immediately or within 1 or
3 hours after harvest as well as ice-fish ratio was higher by dadon receiver fishermen. This trend might be occurred us-
ing ice-box and more aware of keeping good quality fish by dadon receiver fishermen. The fish lost its quality due to
lack of using suitable ice-box and careless handling and icing of fish [7].

5. Conclusion and recommendation

In Kishoregonj haor, huge quantity of open water fishes was captured by fishermen who were entrapped with dadon.
However, post-harvest quality loss of fish was found significantly higher (p < 0.05) in dadon non-receiver fishermen
compared to dadon receiver fishermen. Dadon is the most important way of financing in Kishoreganj haor basin, plays
positive role in keeping good quality of fish by dadon receiver fishermen compared to dadon non-receiver fishermen.
As fish is easily damaged and spoiled, careful handling, processing and preservation technique is paramount. Addition-
ally, commission rate against dadon is high so many fishers are not interest to receive dadon and they do not take much
attention to keep good quality fish. If we reduce the commission rate around 1%-2% and to encourage both types of
fishers through implementing roles, regulations, workshop and training by GO and NGO, we will reduce post-harvest
loss of fish from harvest to retail distribution.

Declaration of competing interest

The authors declare that they have no known contending interests or personal relations that could have appeared to
influence the work stated in this paper.

Acknowledgements

This study received financial support from the Krishi Gobeshona Foundation (KGF). Fishery men of selected Kisho-
reganj haor upazilas are acknowledged for their cooperation during the data collection. We are grateful to Md. Azharul
Islam for his help during field data collection.

References
[1] Hossain, M. M., Hassan, M. N., Sayem, S. M., and Polanco, J. F. (2015). Assessment of post harvest loss of wet fish: a novel
approach based on sensory indicator assessment. SAARC Journal of Agriculture, 13(1): 75-89.

[2] DoF. (2019). National Fish Week 2019 Compendium (in Bangla), Department of Fisheries. Ministry of Fisheries and Livestock
of Bangladesh. P. 142.

[3] Bolorunduro, P. I., Adesehinwa, A. O., and Ayanda, J. O. (2005). Adoption of improved fish preservation technologies in
Northwestern Nigeria. Tropicultura, 23(2): 117.

[4] Olusegun, O. J. and Mathew, O. S. (2016). Assessment of fish post harvest losses in Tagwai Lake, Niger State, Nigeria. Inter-
national Journal of Innovative Research & Development, 5(4): 184-188.

[5] Diei-Ouadi, Y. and Mgawe, Y. I. (2011). Post-harvest fish loss assessment in small-scale fisheries; a guide for the extension
officer (No. 559). FAO, Rome.

[6] Ahmed, A. A. (2008). Post-harvest losses of fish in developing countries. Nutrition and Health, 19: 273-287.

[71 Nowsad, A. K. M. A. (2004). Landing center monitoring. Report on a survey on a research done in collaboration with Bangla-
desh center for Advanced Studies and Natural resources Studies, ECFC Field Rep. 2004, p. 189.

[8] Sakaguchi, M. (1990). Objective and subjective methods for measuring freshness of fish. Department of Fisheries, Faculty of
Agriculture, Kyoto University, Kyoto, Japan, p. 606.

[9] FAO. (2000). The state of food insecurity in the world. Food and Agriculture Organization of the United Nations. www.fao.org
ISBN. 92-5-1044479. Accessed on 22. 02. 2010.

[10] Nowsad, A. K. M. A. (2005). Studies on the suitability of producing value-added products from silver carp, Hypophthalmich-
thys molitrix. Bangladesh journal of fisheries research, 9(1): 69-70.

[11] Nowsad, A. K. M. A. (2010). Post-harvest loss reduction in fisheries in Bangladesh: a way forward to food security. Final re-
port PR, 5(8): 171.

DOI: 10.26855/ijfsa.2021.06.007 261 International Journal of Food Science and Agriculture



A. K. M. Nowsad Alam et al.

[12]

[13]

[14]
[15]

[16]
[17]

(18]
[19]

[20]

[21]

[22]
[23]

[24]
[25]

[26]

[27]

[28]
[29]

[30]

Habib, A. (2001). Delipara: an obscure fishing village of Bangladesh. Community Development Centre, Chittagong, Bangla-
desh.

Kleih, U., Alam, K., Dastidar, R., Dutta, U., Oudwater, N., and Ward A. (2003). Livelihoods in coastal fishing communities,
and the marine fish marketing system of Bangladesh. National Resources Institute (NRI), Greenwich University, London, NRI
2712, p. 81.

Nowsad, A. K. M. A. (2013). Post-harvest fisheries management- The Final Report submitted to the Supply Chain Develop-
ment Component (SCDC) of NATP, Hortex Foundation, p. 76.

Nowsad, A. K. M. A. (2016). Final Report. Production enhancement of aquaculture through innovative technologies in cage
culture system in haor areas of Karimganj, Kishoreganj, Project Code: TF 13-F (2013). Krishi Gobeshona Foundation, p. 50.

Ames, G., Clucas, I., and Paul, S. S. (1991). Post harvest losses of fish in the tropics. Natural Resources Institute, ODA, p. 29.

Nowsad, A. K. M. A, Hossain, M. M., Hassan, M. N., Sayem, S. M., and Polanco, J. F. (2015). Assessment of post-harvest
loss of wet fish: a novel approach based on sensory indicator assessment. SAARC Journal of Agriculture, 13(1): 75-89.
FAO. (2010). Reducing post-harvest losses, Rome, Italy.

Ward, A. R. and Jeffries, D. J. (2000). A manual for assessing post-harvest fisheries losses. Natural Resources Institute, Cha-
tham, UK, p. 140.

Uddin, M., Uddin, M. N., Tanaka, M., and Kamal, M. (1999). Chemical changes and visual appearance of Indian shad (Tenua-
losa ilisha) during ice storage. Food Preservation Science, 25(6): 301-307.

Nowsad, A. K. M. A., Hassan, M. N., Hossain, M. M., Hoque, M. S., Siddique, M. A., and Islam, M. R. (2010). Quality im-
provement of exportable fish and prawn through post-harvest loss reduction in Kulierchar under participatory stakehold-
er-based approach. Progressive Agriculture, 21(1-2): 105-115.

Hossain, M. M. and Barman, A. A. (2016). Post-harvest quality loss of small indigenous fish species in Sylhet region: ensure
quality up to consumer level. Journal of the Asiatic Society of Bangladesh, 42(1): 115-125.

Hossain, M. A. R., Ali, M. Z., Khanam, M. N. A,, Debnath, S., and Amin, A. K. M. R. (2002). Participatory rural appraisal
with small indigenous species of fish (SIS) retailers in two fish markets. Progressive Agriculture, 13(1): 133-138.

Hossain, M.A. and Afroze, S. (1991). Small fish as a resource in rural Bangladesh. Fishbyte, 9(2): 16-18.

Tesfay, S. and Teferi, M. (2017). Assessment of fish post-harvest losses in Tekeze dam and Lake Hashenge fishery associations:
northern Ethiopia. Agriculture & Food Security, 6(1): 1-12.

Assefa, A., Abunna, F., Biset, W., and Leta, S. (2018). Assessment of post-harvest fish losses in two selected lakes of Amhara
Region, Northern Ethiopia. Heliyon, 4(11): e00949.

Adelaja, O. A., Kamaruddin, R. B., and Chiat, L. W. (2018). Assessment of post-harvest fish losses Croaker Pseudotolithus
elongatus (Bowdich, 1825), Catfish Arius heudeloti (Valenciennes, 1840) and Shrimp Nematopalaemon hastatus (Aurivillius,
1898) in Ondo State, Nigeria. Aquaculture and Fisheries, 3(5): 209-216.

Kabir, M. A. (2007). Study on the livelihood strategies of Monoharkhali Fisher community, Patharghata, Chittagong, M.Sc.
Thesis, Institute of Marine Sciences and Fisheries, University of Chittagong, Bangladesh.

Hossain, S., Hasan, M. T., Alam, M. T., and Mazumder, S. K. (2014). Socio-economic condition of the fishermen in Jelepara
under Pahartoli of Chittagong district. Journal of Sylhet Agricultural University, 1(1): 65-72.

Alam, Q. K. (1996). Two fishing villages of Bangladesh: a community study. Ph.D Dissertation, Aalborg University, Aalborg.

DOI: 10.26855/ijfsa.2021.06.007 262 International Journal of Food Science and Agriculture



