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Abstract

The fishery sector is expected to overcome the food crisis. Indonesia is one of the
leading countries in terms of high volumes of fishery production in most of its
areas, including the Regency of Tuban in East Java Province. The area of Tuban
Regency is 1,839.94 km2 with the coastline covering 65 km and a sea area 0f 22,608
km2. This study aims to provide information regarding aquaculture production,
diversity, and distribution in Tuban. This study used a survey method to collect
fishery commodity data directly from aquaculture areas. The results of this study
showed that the highest production came from the brackish water with a value of
32.46% (13,561.79 tons), followed by rice field pond (27.79% or 11,612.45 tons),
freshwater pond (25.76% or 10,764.62 tons), floating net cage (13.97% or 5,836.59
tons), and marine (0.1% or 5.67 tons). Aquaculture biodiversity in Tuban consisted
of 11 families and 14 species of the main aquatic produces, such as Cyprinidae
(Cyprinus carpio, Barbonymus gonionotus, Parastromateus niger), Clariidae
(Clarias bathracus), Pangasiidae (Pangasianodon hypophthalmus), Penaeidae
(Penaeus monodon, Litopenaeus vannamei), Channidae (Channa striata),
Cichlidae (Oreochromis niloticus, Oreochromis mosammbicus), Osphronemidae
(Osphronemus gourami), Serranidae (Epinephelus sp.), Lutjanidae (Lutjanus
sp.), and Chanidae (Chanos chanos). Cyprinus carpio, or common carp, is a fish
cultivated in four different aquacultures, namely rice field pond, floating net cages,
freshwater ponds, and brackish aquaculture ponds. Unfortunately, the diversity
and production of marine aquaculture have not been improved even though Tuban
has large marine areas.
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1. Introduction

Food sovereignty and security are one of the
crucial issues faced by the community in the world.
Data from FAO stated that 60% of food must be pro-
duced in 2050, to meet global needs (FAO, 2015).
Other studies also state that the food needs of 9.6 bil-
lion people must be met by 2050 and meat production
could reach more than 470 million tons (Tripathi ez al.,
2019). Similar issues also arise in Indonesia, where a
food crisis may occur due to the insufficient number of
food supplies and nutrition availability. Data in 2019
stated that the supply of rice in Indonesia reached
31.31 million tons, which was only slightly above the
state demand of 29.6 million tons (Simanjuntak and
Erwinsyah, 2020). One sector that is expected to over-
come the food crisis is aquaculture.

Aquaculture is the activity of raising and
breeding various kinds of aquatic animals or plants
that use water as their main growth component (Ah-
mad et al., 2022). Aquaculture has advantages over
fishing. For example, it can help provide fish for con-
sumption regardless of the season, and it can increase
people’s income (Brugere ez al., 2021). A study found
that the fishery sectors in the world will decline by up
to 30% due to human activities and climate change
(Henriksson et al., 2019). Many countries, including
Indonesia, practice aquaculture for business purposes
and to fulfill food needs. Indonesia has the third larg-
est aquaculture production in the world after China
and India (Humphries ef a/., 2021). One of the areas
in Indonesia with great aquaculture potential is Tuban.

Tuban Regency has a total surface of 1,839.94
km?, with the coastline covering 65 km and a sea area
0f 22,608 km? (Shofwan e al., 2022). Most of the res-
idents are fishermen or farmers (Suprapti ez a/., 2021).
Previous research stated that cultivation has been de-
veloping in Tuban began before 1985 with a pond sys-
tem (Yusuf and Wisnu, 2019). Because Tuban is close
to the sea, where milkfish (Chanos chanos) and tiger
prawns (Penaeus monodon) were the main commodi-
ties for cultivation (Sudarno ez al., 2018). Over time,
the species have become more diverse and have been
cultivated in marine and fresh waters (Mariskha and
Abdulgani, 2012; Yanuhar and Wuragil, 2021). Only a
few reports have addressed the diversity of commod-
ities in Tuban. Therefore, this study aims to provide
information regarding the distribution and diversity
of aquaculture commodities in Tuban. Data related
to aquaculture diversity is very important to increase
fishery potential. Data obtained from the current sur-
vey make it possible to provide assistance and advice
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depending on the types of commodities cultivated by
the targeted community.

2. Materials and Methods
2.1 Materials

Materials used in this study were pen (G2,
pilot, Japan), camera (DSLR D7100, Nikon, Japan),
identification book (Marine Fishes of South-East
Asia from Allen (1999), Periplus, Singapore), paper
of survey form (A4, Kiky, Indonesia), voice recorder
(ICDUX560, Sony, Japan), and GPS by phone (POCO
X3 NFC, Oppo, China).

2.1.1 Ethical approval

This study does not require ethical approval
because it does not use experimental animals.

2.2 Study Site

This study was conducted in Tuban, East Java,
Indonesia (6°40°-7°18’S; 111°30°-112°35’E) accord-
ing to Figure 1 from January to April 2020. Twenty
districts of Tuban were investigated and surveyed for
their aquaculture commodities. The survey method
was used to collect fishery commodities data direct-
ly from aquaculture areas (Andhikawati and Permana,
2023). Primary data was obtained by direct interviews
with aquaculture practitioners and aquaculture sur-
vey officers in Tuban. Primary data was also obtained
by direct observation in the field at several locations
reviewed. Data consisted of the name of the district,
type of aquaculture, fishery commodity, production,
collector’s name, and date. The form of the data is
presented in Figure 2.

2.3 Fish Collection and Species Identification

During exploration, samples of fish were col-
lected and recorded. The number of fish collected for
identification is 10 types of fish species per sample per
region (total of 200). The samples were identified di-
rectly using a fish identification book, as described in
the previous study by Erfin ez a/. (2022). The camera
(DSLR D7100, Nikon, Japan) was used to take fish
photos. 14 species of aquaculture commodities were
stored in labelled plastic bags and in a cooler box
before being sent to the laboratory of the Faculty of
Fisheries and Marine, Universitas Airlangga, Indone-
sia, for further analysis on the same day to ensure the
fish species (Gufe er al., 2019). Fish were identified
manuals using a fish identification book as described
in the previous study by Erfin ef al. (2022).

2.4 Analysis Data

In addition, secondary sources were used
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to support the collected data (Shamsuzzaman et al.,
2020). All data were collected from various scientif-
ic research, peer-reviewed journals, periodicals, and
government gazettes. From the available online data-
bases were included some keywords i.e., ‘Fisheries re-
sources’, ‘Aquaculture resources’, and ‘Tuban’. More
detailed information was obtained from the Central
Bureau of Statistics, the East Java Fisheries Office,
and the Department of Fisheries and Livestock of
Tuban Regency. The collected data was then reviewed
and synthesized using MS Excel. Only the relevant
information was used and processed into graphs and
tables for easier reading.

with a value of 32.46% (13,561.79 tons), followed by
rice field pond (27.79% or 11,612.45 tons), freshwa-
ter pond (25.76% or 10,764.62 tons), floating net cage
(13.97% or 5,836.59 tons), and marine (0.1% or 5.67
tons).

Table 1 shows aquaculture production from
each regency. The results indicated that Bancar Re-
gency had the highest fish production of 2,669.35
tons. It is also the only one that produces fishery prod-
ucts from marine aquaculture (5.67%). The highest
amount of brackish water production was in Tuban
Regency (6,160.88 tons), while the highest freshwater
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Figure 1. Map of research location in Tuban, East Java Province, Indonesia

3. Results and Discussion
3.1 Aquaculture Production

Aquaculture production in Tuban is divided
into five categories, namely marine, brackish water
pond, freshwater pond, floating net cage, and rice field
pond. The number of aquaculture production in Tuban
can be seen in Figure 2 by the categories. Aquaculture
production in Tuban in 2020 reached 41,781.12 tons.
The highest production came from the brackish water

production came from Merakurak (1,302.35 tons). The
highest rice field pond production came from Widang,
while Plumpang Regency had the highest cage-culti-
vation production (1,591.44 tons).

Based on this current study, brackish water
has been mostly used for aquaculture since the 80s
in Tuban. Around 1985, a Chinese investor named
Peng Su came to Tuban Regency to rent 5 ha of land
to be used as a tiger shrimp pond (Yusuf and Wisnu,
2019). The long-sustaining aquaculture back then has

Copyright ©2024 Faculty of Fisheries and Marine Universitas Airlangga
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developed thecommunity’sknowledge, governmentsup
port, and the technology to advance the environment.
According to previous studies, fish farmers in Tuban
often received training and support from the govern-
ment and agencies related to aquaculture training, in-
creasing fishery production (Munir et al., 2020; Per-
mata et al., 2021; Yanuhar and Wuragil, 2021).

From floating net-cage aquaculture, Tuban
produced 2,240.75 tons or IDR 37,852,000 (Central
Bureau of Statistics, 2020). Floating net-cage aquacul-
ture in Tuban uses floating nets as fish rear in fresh me-
dia such as lakes or reservoirs (Joesidawati and Nurru-
din, 2021). This method has several advantages such
as high stocking density, adequate amount and quality

0.1%

= Marine

= Brackish water pond
= Freshwater pond
Cage

= Rice field

Figure 2. Aquaculture production in Tuban (ton)

Other research related to water quality shows that
Tuban has an adequate water condition and is not
turbid with a pH of around 7.0. Its salinity is never
more than 40 ppt, and it is not located in a polluted
area either from metal, organo-chlorine, or pesticide
pollution (Suwarsih ez al., 2016). A brackish water
pond is one of the potential areas in Tuban. From this
sector, Tuban produced 13,641.63 tons with a profit
of IDR 482,686,357,000 (Central Bureau of Statis-
tics, 2020). The rice field pond in Tuban success-
fully produced 12,424.73 tons with a total value of
IDR 155,810,769,000.00 in 2020 (Central Bureau of
Statistics, 2020). Rice field ponds are tilled and ir-
rigated lands used for planting rice (Yi ez al., 2020)
and equipped with an irrigation system (Wang e a/.,
2019). Despite the traditional method, rice field ponds
can also be used for aquaculture because such environ-
ments do not require high capital (Morshed ef al.,2020)
and complicated maintenance (Fatimah ef a/., 2020).

of water, no need for tillage, easy control of predator
disturbances, and easy harvesting (Farhaduzzaman et
al.,2020). According to previous research, Tuban, one
of the regencies in East Java besides Bojonegoro and
Tuban, has good public water facilities (watersheds,
reservoirs, and lakes). Thus, freshwater and floating
net cage aquacultures are proper for establishment in
Tuban (Yuniati and Rachman, 2017).

Meanwhile, for marine culture, Tuban man-
aged to produce 2.72 tons or IDR 230,015,000
(Central Bureau of Statistics, 2020). Marine culture
production in Tuban is the lowest. This needs to be im-
proved because of Tuban’s potential marine resources.
The coastline of Tuban covers 65 km and a sea area
of 22,608 km? (Huda et a/., 2021) so marine culture
commodity development needs to be conducted. Other
Indonesian regions, such as Sangihe Island (North Su-
lawesi), can produce 576.09 tons of grouper per year
with sea areas of 11,126.61 km? (Rizal et al., 2022).
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Table 1. Species distribution according to aquatic environments for aquaculture in in Tuban

. . . Brackish Freshwater Floating Net  Rice Field

Rt Marine Water Pond Pond Cagge Pond Total
Kenduruan 193.9 193.9
Bangilan 338.27 338.27
Senori 241.34 241.34
Singgahan 584.67 584.67
Montong 675.55 675.55
Parengan 290.81 290.81
Soko 510.75 850.10 510.75
Rengel 920.88 1.401.25 920.88
Grabagan 96.94 96.94
Plumpang 825.62 1.591.44 4.351.82 825.62
Widang 883.71 1.453.70 7.260.63 883.71
Palang 4.160.86 872.42 872.42
Semanding 630.08 630.08
Tuban 6.160.88 545.4 545.4
Jenu 870.48 870.48
Merakurak 1.302.35 1.302.35
Kerek 19.39 540.10 19.39
Tambakboyo 1.002.59 484.37 484.37
Jatirogo 48.47 48.47
Bancar 5.67 2.237.46 462.22 2.669.35
Total 5.67 13.561.79 10.764.62 5.836.59 11.612.45 41.781.12

3.2 Aquaculture Biodiversity and Distribution

The biodiversity and distribution of aqua-
culture by aquatic environments is displayed in Ta-
ble 2. The results indicated that 11 families and 14
species of main aquaculture commodities cultivat-
ed in Tuban include Cyprinidae (Cyprinus carpio,
Barbonymus  gonionotus,  Parastromateus  ni-
ger), Clariidae (Clarias bathracus), Pangasiidae
(Pangasianodon hypophthalmus), Penaeidae (Penae-
us monodon), Channidae (Channa striata), Penaeidae
(Litopenaeus vannamei), Cichlidae (Oreochromis ni-
loticus, Oreochromis mosammbicus), Osphronemidae
(Osphronemus gourami),  Serranidae (Epinephelus
sp.), Lutjanidae (Lutjanus sp.), and Chanidae (Cha-
nos chanos). Cyprinus carpio or common carp was
cultivated in four aquatic environments, i.e., rice field
ponds, floating net cages, freshwater ponds, and brack-
ish water pond. At the same time, the catfish were cul-
tivated in three aquatic environments, i.e., rice field
ponds, floating net cages, and freshwater ponds.

Figure 3 shows the biodiversity percentage for

each cultivation area. Six main commodities in the rice
field pond were namely L. vannamei (40.67%), non-
fish-shrimp commodity (18.99%), P. hypophthalmus
(14,34%), O. niloticus (12.37%), C. carpio (10.81%),
C. striata (2.39%), C. bathracus (0.42%), and oth-
er fish (0.1%). In floating net-cage aquaculture, five
main commodities included C. bathracus (35.17%),
O. niloticus (30.37%), C. carpio (23.53%), P. hypoph-
thalmus (6.81%), and P. niger (4.12%). Nine main
commodities comprised C. bathracus (58.77%), O.
niloticus (30.37%), C. carpio (9.93%), B. gonionotus
(8.52%), P. hypophthalmus (3.88%), P. niger (3.72%),
other fish (1.82%), C. striata (0.13), and O. gourami
(0.04%). The biodiversity of animals in brackish water
aquaculture is composed of L. vannamei (54.29%), Ch-
anos chanos (30.43%), C. carpio (8.19%), other shrimp
(3.76%), other fish (1.87%), Epinephelus sp. (0.61%),
P monodon (0.38%), O. mossambicus (0.38%), and
Lutjanus sp. (0.08%). For marine aquaculture, only
one type of fish found was grouper or Epinephelus.

The most popular brackish water fishery com-
modity in Tuban is white leg shrimp (L. vannamei)
mainly due to its high economic value. White leg

Copyright ©2024 Faculty of Fisheries and Marine Universitas Airlangga
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Table 2. Species distribution according to aquatic environments for aquaculture in in Tuban

Rice
Adquatic Diversit Famil Field Floating  Freshwater Brackish Marine
q y y Pond  Net Cage Pond Water Pond
Cyprinidae \ \ \ V -
Pangasiidae V V v - -
Pangasianodon hypophythalmus
Channidae \ - \ - -
Penaeidae \ - - \ -
Litopenaeus vannamei
Cichlidae ol ol - - -

Oreochromis niloticus
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Clariidae v N A ; B}
Clarias bathracus
Cyprinidae - l - - -
Barbonymus gonionotus
Cyprinidae - V - - -
Parastromateus niger
Osphronemi- i N i i i
dae
Serranidae - - - v N
Penaeidae - - - N -

Penaeus monodon

Copyright ©2024 Faculty of Fisheries and Marine Universitas Airlangga
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Lutjanidae - - - v -
Lutjanus sp.

Cichlidae - - - \ -
Oreochromis mosammbicus

Chanidae - - - N -

Chanos chanos

Description: Notes: (V): found; (-): not found, photos are from this study’s survey

Rice Field Pond Floating Net Cage Fresh Water Aquaculture

18.99% 10.81% 4.12%

3517

23.51%

3.72% 1.82% 9.93%

o 14.34% o
0.01% \ TE
0.42% ‘
40.67% 2.39% 681% 30.37%
= Cyprinus carpio « Oreochromis niloticus » Cyprinus carpio = Oreochromis niloticus » Cyprinus earpio = O. niloticus . gouramy
= P. lnpophthalmus = Clarias bathracus * F- lppophthaimus Clariny atrmcus B. gonionotus  + P. Inpophthalmus « C. bathracus
= Channa striata » Other fish * Parmsmomasesz niger » P, niger » Channa siriata = Other fish
= L. vannamei = Non fish-shrimp commaodity
Brackish Water Aquaculture Marine Aquaculture
3.76%

B.19% g 3ge 100%

S

54.29%

= Cyprinus oopio = Oreochromis mossambicus » Chanos chanos a Epi}rephe!us
Epinephelus = Lutjerns = Other fish
» Penaeus monodon » Liropenaeus vannamei » Other shrump

Figure 3. Aquaculture biodiversity percentage based on aquaculture place in Tuban.
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shrimp is the highest commodity production in Tuban
with 7,406.31 tons (54.29%). The price of white leg
shrimp can reach 2.89 USD thousand-1 PL-1 in the
global market (Penalosa-Martinell er al., 2021). The
demand for the white leg shrimp is also high. According
to previous studies, the average volume of shrimp ex
ports reached 91.7 thousand metric tons per year,
with a growth rate of 6.75% per year to meet glob-
al demand (Amelia er a/., 2021). White leg shrimp
commodities are in high demand and selling prices
(Nguyen et al., 2021). Indonesia is one of the five
countries with high white leg shrimp production, be-
sides India, Ecuador, Thailand, and Vietnam (Boyd
et al., 2021). White leg shrimp has fast growth,
high stocking density, as well a high tolerance to
disease and bad environment (Trang er al., 2019).

Similar to brackish aquaculture, white leg
shrimp (L. vannamei) is the most popular commodi-
ty in rice field ponds, amounting to 5,052.91 tons or
40.67% of the total production. Previous research stat-
ed that shrimp farming in rice field ponds is efficient
because it needs low maintenance and an inexpensive
environment (Dorber ef al., 2020; Menon et al., 2023).

The catfish commodity was the main prod-
uct of freshwater and floating net cage aquaculture
with a total of 787.97 tons in 2020 (35.17%). Catfish
(C. bathracus) was the main production commodi-
ty with a total of 6,512.27 tons (58.77%) of the total
11,080.3 tons in 2020. The fish is widely cultivated
by the community because of its high demand, easy
cultivation, and high disease resistance (Diatin ez al.,
2021). Like floating net-cage aquaculture, freshwa-
ter ponds are suitable for catfish. Catfish is a popular
option for the community because it can be cultured
on a backyard scale, grow fast, and require minimal
maintenance in terms of water quality (Valenti et al.,
2021). From freshwater ponds, Tuban obtained IDR
183,842,771,500 in 2020 (Central Bureau of Statis-
tics, 2020).

The only commodity of marine culture in
Tuban was grouper. Grouper is a popular commodity
because it tastes good and is expensive (Chor ef al.,
2020). Indonesia itself is also among the top ten grou-
per producers and exports in the world (Amorim ef al.,
2019). All of these commodities need to be developed
to expand the fishery potential in Tuban. Increasing
grouper culture is a realistic thing to be conducted.
This is because the technology for grouper culture is
already known and applied in Indonesia (Khasanah ez
al., 2020; Astari et al., 2023). Neighbouring areas of
Tuban, such as Gresik and Lamongan have intensive-
ly cultivated grouper (Syahlizawati et al., 2022; Las-

tianto ef al., 2023). Apart from the known technology,
there is still a lot of demand for groupers in the Tuban
and surrounding areas (Rochmad and Mukti, 2020).

4. Conclusion

The highest production came from brackish
water with a value of 32.46% (13,561.79 tons). Aqua-
culture biodiversity in Tuban consisted of 11 families
and 14 species of the main aquatic produces, such as
Cyprinidae (Cyprinus carpio, Barbonymus goniono-
tus, Parastromateus niger), Clariidae (Clarias bath-
racus), Pangasiidae (Pangasianodon hypophthalmus),
Penaeidae (Penaeus monodon), Channidae (Channa
striata), Penaeidae (Litopenaeus vannamei), Cichlidae
(Oreochromis niloticus, Oreochromis mosammbicus),
Osphronemidae (Osphronemus gourami), Serranidae
(Epinephelus sp.), Lutjanidae (Lutjanus sp.), and Cha-
nidae (Chanos chanos). Cyprinus carpio, or common
carp, is a fish cultivated in four different aquaculture
areas. Tuban must improve its production and biodi-
versity of marine aquaculture production.

Acknowledgement

We would like to give gratitude to the King
Abdulaziz University and National Taiwan Ocean
University for this collaboration.

Authors’ Contributions

All authors have contributed to the fi-
nal manuscript. SHS; writing the article and con-
cepting the idea. MA, WI, and VH; collected the
data. MBS and MRNA; analyzed the data. MHA
drafted the manuscript. All authors discussed the
results and contributed to the final manuscript.

Conflict of Interest

The authors
competing interests.

declare that they have no

Funding Information

This research was partially supported by
Universitas Airlangga with grant number: SK:346/
UN3/2020.

References

Ahmad, A., Kurniawan, S. B., Abdullah, S. R. S., Oth-
man, A. R., & Hasan, H. A. (2022). Contami-
nants of emerging concern (CECs) in aquacul-
ture effluent: Insight into breeding and rearing
activities, alarming impacts, regulations, per-

Copyright ©2024 Faculty of Fisheries and Marine Universitas Airlangga

506


https://doi.org/10.1016/j.chemosphere.2021.133319

Samara et al. / JIPK, 16(2):498-509

formance of wastewater treatment unit and fu-
ture approaches. Chemosphere, 290(12):1-15.

Amelia, F., Yustiati, A., & Andriani, Y. (2021). Review
of shrimp (Litopenaeus vannamei Boone,
1931) farming in Indonesia: Management

operating and development. World Scientific
News, 158(1):145-158.

Amorim, P., Sousa, P., Jardim, E., & Menezes, G. M.
(2019). Sustainability status of data-limited
fisheries: Global challenges for snapper and

grouper. Frontiers in Marine Science, 6(1):1-
17.

Andhikawati, A., & Permana, R. (2023). Dissemina-
tion of mapping of potential sources of fishery
processing waste in Parigi District, Panganda-

ran Regency. Farmers: Journal of Community
Services, 4(2):46-49.

Astari, B., Budiardi, T., Ismi, S., Effendi, 1., & Had-
iroseyani, Y. (2023). Increasing the stocking
density of grouper nurseries for aquabusiness
efficiency in recirculating aquaculture system
(RAS) with bioremediation. Hayati Journal of
Biosciences, 30(2):198-206.

Boyd, C. E., Davis, R. P., & McNevin, A. A. (2021).
Comparison of resource use for farmed shrimp
in Ecuador, India, Indonesia, Thailand, and

Vietnam. Agquaculture, Fish and Fisher-
ies, 1(1):3-15.

Brugere, C., Troell, M., & Eriksson, H. (2021). More
than fish: policy coherence and benefit sharing
as necessary conditions for equitable aquacul-
ture development. Marine Policy, 123(1):1-
10.

Central Bureau Statistic. (2020). Fisheries. Tuban:
Central Bureau Statistic.

Chor, W. K., Andin, V. C., Gopalakrishnan, C. D.,
Amer, A., Mohamed, S., Matsumoto, H., &
Lim, L. S. (2020). A comparative analysis of
the effect of low-cost fish and commercially
compounded feed on growth performance and
organoleptic quality of hybrid grouper (Epi-
nephelus fuscoguttatusxEpinephelus lanceo-
latus) in cage farming in Kuala Penyu, Sabah,
and nutritional costs. Borneo Journal of Ma-
rine Science and Aquaculture, 4(1):52-56.

Diatin, I., Shafruddin, D., Hude, N., Sholihah, M. A.,
& Mutsmir, 1. (2021). Production performance
and financial feasibility analysis of farming
catfish (Clarias gariepinus) utilizing water

exchange system, aquaponic, and biofloc tech-
nology. Journal of the Saudi Society of Agri-
cultural Sciences, 20(5):344-351.

Dorber, M., Verones, F., Nakaoka, M., & Sudo, K.
(2020). Can we locate shrimp aquaculture
areas from space? A case study for Thailand.
Remote Sensing Applications: Society and En-
vironment, 20(4):1-9.

Erfin, L., Yohanista, M., & Safitri, Y. (2022). Study on
identification of types of demersal fish caught
at Alok Market and Wuring Market, Sikka Re-
gency, East Nusa Tenggara Province. Aquani-
pa,4(2):1-11.

FAO. (2015). The food systems of the future need to
be smarter, more efficient. Berlin: FAO (Food
and Agriculture Organization).

Farhaduzzaman, A. M., Hanif, A., Khan, S., Osman, M.
H., Shovon, N. H., Rahman, M. K., & Ahmed,
S. B. (2020). Perfect stocking density ensures
best production and economic returns in float-
ing cage aquaculture system. Journal of Aqua-
culture Research & Development, 11(9):1-7.

Fatimah, I. N., Iskandar, J., & Partasasmita, R. (2020).
Ethnoecology of paddy-fish integrative farm-
ing (minapadi) in Lampegan Village, West
Java, Indonesia. Biodiversitas, 21(9):4419-
4432.

Gufe, C., Canaan Hodobo, T., Mbonjani, B., Majon-
ga, O., Marumure, J., Musari, S., Jongi, G.,
Makaya, P. V., & Machakwa, J. (2019). An-
timicrobial profiling of bacteria isolated from
fish sold at informal market in Mufakose,
Zimbabwe. International Journal of Microbi-
ology, 2019(1):1-7.

Henriksson, P. J. G., Banks, L. K., Suri, S. K., Prati-
wi, T. Y., Fatan, N. A., & Troell, M. (2019).
Indonesian  aquaculture  futures--identify-
ing interventions for reducing environmen-
tal impacts. Environmental Research Let-
ters, 14(12):1-12.

Huda, G. N., Adyatma, F. N., Alfiatunnisa, N., Rach-
man, F., Djasmani, S. S., Setiawan, R. Y.,
Partosuwiryo, S., Djumanto, & Setyobudi, E.
(2021). The effect of escape gap on the cube
folding trap on fish catches composition and
trap rate at the northern coast of Tuban Regen-
cy. IOP Conference Series: Earth and Envi-
ronmental Science, 919(1):1-8.

Humphries, F., Benzie, J. A., Lawson, C., & Morri-
son, C. (2021). A review of access and ben-

507

JIPK: Scientific Journal of Fisheries and Marine



https://doi.org/10.1088/1755-1315/919/1/012019
https://iopscience.iop.org/article/10.1088/1748-9326/ab4b79
https://pubmed.ncbi.nlm.nih.gov/31191658/
https://doi.org/10.13057/biodiv/d210961
https://www.researchgate.net/profile/Am-Farhaduzzaman-2/publication/345220688_perfect-stocking-density-ensures-best-production-and-economic-returns-in-floating-cage-aquaculture-system2pdf/data/5fa0e538a6fdccfd7b978c98/perfect-stocking-density-ensures-best-production-and-economic-returns-in-floating-cage-aquaculture-system2.pdf
https://www.fao.org/newsroom/detail/The-food-systems-of-the-future-need-to-be-smarter-more-efficient/#:~:text=Speaking%20more%20generally%20on%20the%20contributions%20a%20shift,energy%20and%20land%20%E2%80%93%20including%20reducing%20food%20waste
https://aquanipa.nusanipa.ac.id/index.php/projemen/article/view/50/62
https://doi.org/10.1016/j.rsase.2020.100416
https://doi.org/10.1016/j.jssas.2021.04.001
https://doi.org/10.1016/j.jssas.2021.04.001
https://doi.org/10.51200/bjomsa.v4i1.2049
https://tubankab.bps.go.id/subject/56/perikanan.html#subjekViewTab3
https://doi.org/10.1016/j.marpol.2020.104271
https://doi.org/10.1002/aff2.23
https://doi.org/10.4308/hjb.30.2.198-206
http://dx.doi.org/10.24198/fjcs.v4i2.48799
https://doi.org/10.3389/fmars.2019.00654
https://worldscientificnews.com/review-of-shrimp-litopenaeus-vannamei-boone-1931-farming-in-indonesia-management-operating-and-development/
https://doi.org/10.1016/j.chemosphere.2021.133319
https://doi.org/10.1111/raq.12532

JIPK

Vol 16 No 2. November 2024 | Production, Diversity, and Distribution of Aquaculture Commodities in Tuban...

efit-sharing measures and literature in key
aquaculture-producing countries. Reviews in
Aquaculture, 13(3):1531-1548.

Joesidawati, M. 1., Nurrudin, A. W., & Suwarsih.
(2021, May). Optimization model of maricul-
ture in Tuban District. Paper presented at the
2nd International Conference on Business and
Management of Technology (Iconbmt 2020),
University of Nahdlatul Ulama Surabaya, In-
donesia.

Khasanah, M., Nurdin, N., Sadovy de Mitcheson, Y.,
& Jompa, J. (2020). Management of the grou-
per export trade in Indonesia. Reviews in Fish-
eries Science & Aquaculture, 28(1):1-15.

Lastianto, Y. B., Hidayati, N. V., Fitrani, M., Rahard-
ja, B. S., & Andriyono, S. (2023). Analysis of
antibiotic residue content in cantang grouper
(E. fuscoguttatus X E. lanceolatus) cultivated
in Brondong Lamongan. Grouper: Fisheries

Scientific Journal, 14(1):29-35.

Mariskha, P. R., & Abdulgani, N. (2012). Reproductive
aspects of tiger grouper (Epinephelus sexfas-

ciatus) in Glondonggede Waters, Tuban. Jur-
nal Sains dan Seni Its, 1(1):E27-E31.

Menon, A., AS, A., & K, N. (2023). Salinizing liveli-
hoods: The political ecology of brackish water
shrimp aquaculture in South India. Maritime
Studies, 22(1):1-6.

Morshed, M. M., Islam, M. S., Lohano, H. D., & Shy-
amsundar, P. (2020). Production externalities
of shrimp aquaculture on paddy farming in
coastal Bangladesh. Agricultural Water Man-
agement, 238(12):1-10.

M., Yusuf, M., & Suwardana, H. (2020).
Strengthening the technique of cultivating cat-
fish (Clarias Sp.) with a tarpaulin pond system
based on counseling and assistance in Patihan
Village, Widang District, Tuban Regency. Jur-
nal Ilmiah Abdi Mas Tpm Unram, 2(2):21-26.

Nguyen, K. A. T., Nguyen, T. A. T., Bui, C. T., Jol-
ly, C., & Nguelifack, B. M. (2021). Shrimp
farmers risk management and demand for in-
surance in Ben Tre and Tra Vinh Provinces in
Vietnam. Aquaculture Reports, 19(1):1-11.

Munir,

Pefialosa-Martinell, D., Araneda-Padilla, M., Dumas,
S., Martinez-Diaz, S., & Vela-Magana, M.
(2021). The use of probiotics in larval whiteleg
shrimp (Litopenaeus vannamei) production: A
marginal analysis of bioeconomic feasibili-
ty. Aquaculture Research, 52(3):943-951.

Permata, R. D., Wirawan, N. H., Syahrial, M. F,,
& Andriani, R. (2021). Utilization of used
household waste as a planting medium in
an effort to increase residents’ productivity
during the Covid-19 pandemic. Proceeding
Snaspp, 6(1):253-257.

Rizal, A., Wirawan, C. A., Pratiwy, F. M., & Pratiwi,
D. Y. (2022). Integrated development of ma-
rine and fisheries of Sangihe Islands District,
North Sulawesi, Indonesia. The Institute of
Biopaleogeography named under Charles R.
Darwin, 12(1):1-63.

Rochmad, A. N., & Mukti, A. T. (2020). ). Technique
for rearing cantang hybrid grouper (Epi-
nephelus fuscoguttatusxEpinephelus lance-

olatus) in floating net cages. Jurnal Biosains
Pascasarjana, 22(1):1-29.

Shamsuzzaman, M. M., Mozumder, M. M. H., Mitu,
S.J., Ahamad, A. F., & Bhyuian, M. S. (2020).
The economic contribution of fish and fish
trade in Bangladesh. Aquaculture and Fisher-
ies, 5(4):174-181.

Shofwan, M., Suryawati, I., & Tribhuwaneswari, A.
B. (2022). Characteristics of the multi-risk
impact of the Tuban Regency disaster. Waktu:
Jurnal Teknik Unipa, 20(02):129-138.

Simanjuntak, A. H., & Erwinsyah, R. G. (2020).
Farmers’ welfare and food security during the
Covid-19 pandemic: a critical review of In-
donesia’s national food storage megaproject
plan. Sosio Informa, 6(2):184-204.

Sudarno, Mahasri, G., & Kusdarwati, R.. (2018). Ap-
plication of the immuno-probiocirculation
system in traditional pattern shrimp ponds in
Jenu Village, Jenu Regency. Journal of Aqua-
culture and Fish Health, 7(1):33-41.

Suprapti, Y., Berliana, S. A., & Munir, M. (2021).
The role of fishermen’s wives who work as
fish collectors in Bulumeduro Village, Bancar
District, Tuban Regency in additional family
income. Proceeding Snasppm, 5(2):122-126.

Suwarsih, M., Harahab, N., & Mahmudi, M. (2016).
Water quality conditions in shrimp cultivation
in coastal ponds in Palang District, Tuban Re-
gency. Proceeding Seminar Nasional Kelau-
tan, 1(1):138-143.

Syahlizawati, 1., Laili, S., & Prasetyo, H. D. (2022).
Evaluation of the water quality of brackish
water ponds for vannamei shrimp (Litope-
naeus vannamei), milkfish (Chanos chanos)

Copyright ©2024 Faculty of Fisheries and Marine Universitas Airlangga

508


https://knownnat.mipa.unisma.ac.id/index.php/knownnat/article/view/11870
https://ilmukelautan.trunojoyo.ac.id/wp-content/uploads/2016/08/21_Prosiding_semnaskel_2016_1a.pdf
http://prosiding.unirow.ac.id/index.php/SNasPPM/article/view/385
http://dx.doi.org/10.20473/jafh.v7i1.11239
https://ejournal.poltekesos.ac.id/index.php/Sosioinforma/article/view/2332
https://doi.org/10.36456/waktu.v20i02.5415
https://doi.org/10.1016/j.aaf.2020.01.001
https://doi.org/10.20473/jbp.v22i1.2020.29-36
https://www.institutebiopaleogeography-darwin.com/wp-content/uploads/2012/11/IBPG-12-2022-1-63.pdf
http://prosiding.unirow.ac.id/index.php/SNasPPM/article/view/780
https://doi.org/10.1111/are.14949
https://doi.org/10.1016/j.aqrep.2021.100606
https://doi.org/10.1016/j.agwat.2020.106213
https://doi.org/10.1007/s40152-023-00294-5
https://ejurnal.its.ac.id/index.php/sains_seni/article/view/774
https://doi.org/10.30736/grouper.v14i1.143
https://doi.org/10.1080/23308249.2018.1542420
http://dx.doi.org/10.2991/aebmr.k.210510.052
https://doi.org/10.1111/raq.12532
https://www.researchgate.net/publication/343380373_PENGUATAN_TEKNIK_BUDIDAYA_IKAN_LELE_Clarias_sp_SISTEM_KOLAM_TERPAL_BERBASIS_PENYULUHAN_DAN_PENDAMPINGAN_DI_DESA_PATIHAN_KECAMATAN_WIDANG_KABUPATEN_TUBAN

Samara et al. / JIPK, 16(2):498-509

and grouper (Ephinephelus sp.) in Campurejo
Village, Gresik Regency. Jurnal Sains Alami
(Known Nature), 4(2):25-36.

Valenti, W. C., Barros, H. P., Moraes-Valenti, P., Bue-
no, G. W., & Cavalli, R. O. (2021). Aquacul-
ture in Brazil: Past, present and future. Aqua-
culture Reports, 19(1):1-10.

Trang, T. T., Hung, N. H., Ninh, N. H., Knibb, W.,
& Nguyen, N. H. (2019). Genetic variation
in disease resistance against White Spot Syn-
drome Virus (WSSV) in Liptopenaeus vanna-
mei. Frontiers in genetics, 10(3):1-10.

Tripathi, A.D., Mishra, R., Maurya, K.K., Singh, R.B.,
& Wilson, D. W. (2019). Estimates for world
population and global food availability for
global health. In R. B. Singh, R. R. Watson,
& T. Takahashi (Ed.). The role of functional
food security in global health (pp. 3-24). Cam-
bridge: Academic Press.

Wang, H., He, P., Shen, C., & Wu, Z. (2019). Effect of
irrigation amount and fertilization on agricul-
ture non-point source pollution in the paddy
field. Environmental Science and Pollution

Research, 31(26):10363-10373.

Yanuhar, U., & Wuragil, D. K. (2021). Training and
assistance in independent and environmental-
ly sustainable feed management to improve
catfish cultivation in Tuban Regency. Jur-
nal Pengabdian Pendidikan dan Teknolo-
gi, 2(1):30-36.

Yi, J., Qiu, W., Hu, W., Zhang, H., Liu, M., Zhang, D.,
Wu, T., Tian, P., & Jiang, Y. (2020). Effects
of cultivation history in paddy rice on verti
cal water flows and related soil properties. Soi/

and Tillage Research, 200(5):1-12.

Yuniati, R.N., & Rachman, F. (2017, October). Cluster
potential of the fisheries sector in public wa-
ters in East Java in 2016. Paper presented at
the National Seminar on Science and Technol-
ogy Education, Faculty of Mathematics and
Natural Sciences, Muhammadiyah University
of Malang, Indonesia.

Yusuf, M., & Wisnu. (2019). Shrimp cultivation in
Tuban during the time of Drs. Djoewabhiri
Martoprawiro 1985-1991. Avatara e-Journal
Pendidikan Sejarah, 8(2):1-19.

509

JIPK: Scientific Journal of Fisheries and Marine



https://core.ac.uk/download/pdf/230699323.pdf
https://jurnal.unimus.ac.id/index.php/psn12012010/article/view/3015/2930
https://doi.org/10.1016/j.still.2020.104613
http://dx.doi.org/10.17977/um080v2i12021p30-36
https://doi.org/10.1007/s11356-019-04375-z
https://doi.org/10.1007/s11356-019-04375-z
https://doi.org/10.1016/B978-0-12-813148-0.00001-3
https://doi.org/10.3389/fgene.2019.00264
https://doi.org/10.1016/j.aqrep.2021.100611
https://knownnat.mipa.unisma.ac.id/index.php/knownnat/article/view/11870

	roduction, Diversity, and Distribution of Aquaculture Commodities in Tuban, Indonesia
	1. Introduction
	2. Materials and Methods
	2.1 Materials
	2.1.1 Ethical approval

	2.2 Study Site
	2.3 Fish Collection and Species Identification
	2.4 Analysis Data

	3. Results and Discussion
	3.1 Aquaculture Production
	3.2 Aquaculture Biodiversity and Distribution

	4. Conclusion
	Acknowledgement
	Authors’ Contributions
	Conflict of Interest
	Funding Information
	References

