Conservation and Aquaculture Research and Development Project for Glossogobius
giuris (Biyang puti) in Naujan Lake (Goby Project)

Description:

The Institute of Fisheries offers a Bachelor of Science in Fisheries, preparing graduates to enhance
and increase aquatic wildlife populations while addressing community and industry needs. The
program enhances student practical skills and industry readiness through hands-on training in
food processing techniques like smoking, bottling, canning, and baking. It fosters community
engagement and learning by conducting at least four community training sessions per semester.
Additionally, the program aims to develop the food processing center into a valuable income-
generating facility for the university by producing and selling processed food products,
supporting both academic and economic objectives to ensure sustainability and growth within
the institution.

Reproductive Biology of G. aureus

This study aims to address and identify the reproductive biology of the Naujan White Goby for
aquaculture potential in inland fisheries. This also provides knowledge on the community on the
cycle of the species on the lake.
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ANATOMY
AND
MORPHOLOGY

White Goby, Glossogobius
giuris  (Hamilton, 1822), locally
named biyang pufi, is an amphi-
dromous fish native to Naujan

Lake. It is famous for its daing na

White
Goby

Glossogobius giuris
(Hamilton, 1822)

biya, which may fetch price from
Php 800-1000 a kilo depending on
the season. However, reports from
the fishers and several unpub-

lished and published studies sug-

gest that this species is rapidly be-

BACKGROUND

coming overfished. Signs include

a reduction in catch volume
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and early maturation of smaller fish.
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This IEC material aims to provide infor-
mation about the anatomy of White goby
of Naujan Lake. However, the taxonomic

identification of the species was based

only on the morphological diagnostic

characters in FishBase. MinSU is conduct-
ing an ongoing study to resolve the taxo-
nomic identity issue through a molecular

approach.

Technology — MIMAROPA (DOST-MIMAROPA)
Mindoro State University (MinSU)

IMPLEMENTED BY:

Institute of Fisheries
Mindoro State University
Bongabong Campus
in Collaboration with
MinSU Center for
Environmental Studies (MCES)

DOST
MIMAROPA
in Naujan Lake

WHAT YOU NEED TO KNOW ABOUT
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Gut Content Analysis of White Goby



Gonadosomatic Index and Fecundity Analysis of White Goby



Fieldwork at Naujan Lake for White Goby
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Exploration of the aquaculture potentials of the Naujan White Goby Glossogobius sp.
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Coastal Resource Management
Description:

This project aims to educate the community on coastal management through continuous
monitoring of the seas and aquatic resources. It serves as an ongoing activity for the
university, ensuring that it remains a catalyst for promoting the conservation and
sustainable utilization of marine resources. By actively engaging the community, the
project not only disseminates knowledge about the importance of preserving coastal
environments but also fosters a sense of responsibility among the residents. The
university's commitment to this initiative highlights its role in advocating for
environmental stewardship and sustainable practices, ensuring the health and
longevity of marine ecosystems for future generations.

Activities:
ALWAN Training

Alwan Training is an innovative approach for community-based science that focuses on
monitoring the coastal areas of Oriental Mindoro Island to sustain resources through
continuous observation and surveillance of aquatic ecosystems. This method prioritizes
community engagement and participation, allowing local residents to play an active role
in environmental conservation efforts. The training is designed to be accessible and
practical, requiring minimal specialized equipment, making it easily adoptable by
community members.



By involving local residents as community scientists, Alwan Training empowers them to
become agents of change, fostering a sense of ownership and responsibility for the
conservation and preservation of their natural resources. This grassroots approach
ensures that the knowledge and skills imparted through the training are relevant and
sustainable, promoting long-term stewardship of the aquatic environments. The program
not only enhances the community's capacity to monitor and protect their coastal
resources but also strengthens their ability to respond to environmental challenges,
contributing to the overall resilience and sustainability of the region's ecosystems.
Through Alwan Training, the community is equipped with the tools and knowledge
necessary to make informed decisions and take proactive measures in safeguarding their
aquatic resources for future generations.













Coastal Clean-up Drive:

Integrating Alwan Training into a CRM system could amplify its impact, streamline
processes, and boost participant engagement. It will allow for efficient tracking of
community scientists' progress, help in disseminating training materials, and ensure
timely communication.
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Phytoplankton in Naujan Lake
Description:

This project aims to develop specialized feed for aquatic organisms in aquaculture,
with a particular focus on the nutrition and development of goby larvae. The goal is
to ensure optimal growth and health of these larvae, supporting their life cycle from
early stages. By producing high-quality, nutrient-rich food, the project seeks to
enhance the overall productivity and sustainability of aquaculture practices. This
initiative not only addresses the immediate nutritional needs of goby larvae but also
contributes to the long-term success and viability of aquaculture operations, ensuring
a stable food supply for the aquatic organisms involved

Table 2. Table representation of Dissolve oxygen recorded.

Dissolve Oxygen
Date A1 A2 A3 B1 B2 B3 MW Scenedesmus
Chlorella
08/17/23 51.2 44 26.2 31.9 34.2 32
08/18/23 12.4 26.6 14.5 13.8 11 12.5
08/19/23 12.2 11.3 11.2 11.8 11.1 15.9 15.3
08/20/23 7.2 8.3 8.6 8.8 8.6 8.5 8.6
08/21/23 5.4 4.6 4 4 3.8 4.3 4.3
08/22/23 1.5 2.4 3 3.3 3.3 3.7 4
08/23/23 4.1 5 3.5 3.1 9.6 10.2 9.3
08/24/23 4.2 3.7 3.8 3.7 3.7 4.4 3.9
08/25/23 5.2 4.3 3.9 3.8 3.6 3.7 4




08/26/23 4.9 4 4 3.6 4.2 4.6 5
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Figure 3. The graphs show the fluctuation of dissolve oxygen in the natural food culture due to daily power interruption.

Table 4. Hydrogen ion concentration recorded in the culture of Chlorella and Scenedesmus.
pH

Date MW
A1 A2 A3 B1 B2 B3 Chlorella | Scenedesmus
08/17/23 6.2 5.41 4.99 7.54 6.01 6.14
08/18/23 5.33 5.36 5.2 7.78 6.2 6.56

08/19/23 4.49 5.01 7.68 5.92 6.26 7.66 8.37
08/20/23 4.18 5.15 7.63 6.05 6.1 7.7 8.89
08/21/23 4.25 2.17 7.73 5.93 6.01 7.75 8.95
08/22/23 4.01 5.03 7.76 6.02 6.21 7.83 8.83
08/23/23 8.01 8 8.2 8.2 6.02 7.82 8.19
08/24/23 8.32 8.22 8.32 6.33 6.75 8.06 9.19
08/25/23 8.46 8.94 8.26 6.26 6.39 7.96 9.02

08/26/23 8.35 9.2 8.33 6.37 6.6 8 9.16
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Figure 5. Graph representation of pH reading.

The dissolve oxygen recorded was ranging from 2 mg/L to 52 mg/L. According to Limnological and
Fisheries Survey of Naujan Lake (Issue 2, pp. 61-74). Results of the chemical analysis of the water
showed a considerable amount of dissolved oxygen ranging from 4.9 to 8.5 parts per million; pH
ranges from 6.0 to 9.8; carbon dioxide ranges from 0.8 to 2.0 and alkalinity had an annual mean
reading of 145.4 to 162 as calcium carbonate, from surface to bottom. Visibility test ranged from 1 to
2.5 meters. Phytoplankton identified consisted of Cyanophyta, Cholorophyta and Chrysophyta while

Zooplankton was represented by
rotifers, How to Convert Milligram/liter to Part/million (ppm) copepods  and
cyclop.

1 mg/L = 1.001142303 part/million (ppm)
1 part/million (ppm) = 0.9988590004 mg/L

Example: convert 15 mg/L to part/million (ppm):
15 mg/L = 15 x 1.001142303 part/million (ppm) = 15.017134545 part/million

(PPm)

From: ‘ 2 milligram/liter From: | 52| milligram/liter
" W
To: ‘ 2.002284606 part/million (ppm) To: | 52.059399756 part/million (ppm)

Result: 2 milligram/liter = 2.002284606 part/million (ppm)  Resuit: 52 milligram/liter = 52.059399756 part/million (ppm)

The recorded dissolve oxygen in Natfood
Laboratory converted into ppm.




Table 3. Graph representation of temperature recorded in Chlorella and Scenedesmus culture.

Temperature
Date MW
A1 A2 A3 B1 B2 B3 Chlorella | Scenedesmus
08/17/2
3 31.8 31.7 32.2 32.2 32.5 32.3
08/18/2
3 31.5 31.7 32.1 32.1 32.5 32.5
08/19/2
3 31 31.4 31.4 32 31.58 31.2 31.3
08/20/2
3 33.1 33.2 33.2 33.7 33.7 33.2 33.2
08/21/2
3 32.2 32.5 32.5 33.1 33.2 32.7 32.2
08/22/2
3 31.6 32.1 32.1 32.8 32.3 31.9 31.9
08/23/2
3 30.7 31 31 31.6 31.2 30.7 30.8
08/24/2
3 31.3 31.6 31.6 32.1 32.1 31.8 32.1
08/25/2
3 32.5 32.6 32.6 33.3 33.1 32.8 33.1
08/26/2
3 29.8 30.2 30.2 31.1 30.8 30.5 30.6
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Figure 4. The temperature recorded ranges from 31-33°C.



A study from India, with the title Evaluating the effect of various environmental factors on the
growth of the marine microalgae, Chlorella vulgaris, in line with their observation, a report has
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documented that the optimum temperature for freshwater Chlorella is also 25°C (Singh and Singh,
2015). Another study has revealed that C. vulgaris cells were able to tolerate a higher temperature of

even 40°C (Sharma et al., 2012).

Table 5. Cell counting of natural food culture in the laboratory. Fresh and Marine water Chlorella and Scenedesmus

culture.
16 squares middle block
Date Sample 1 quH;hath 3 1 Lower I:I‘meher 3 Total Upper & Lower 1| Upper & Lower 2 | Upper & Lower 3 cels/mL(1) cells/mL (2) cells/mL(3) Average
a1l 211 2037 5417 08 1,441 1635 11,149 419 3,478 7,252 2,095,000 17,390,000 36,260,000 16,581,667
08/17 /23 |BL 852 889 838 952 739 1885 5,752 1804 1,408 2,520 9,020,000 7,040,000 12,600,000 9,555,335
B2 talisay 303 181 240 239 162 a5 1,270 592 343 335 2,960,000 1,715,000 1,675,000 2,116,667
Al 1136, 345 1540 1104 952 1568 7,488 2240 1,540 5,408 11,200,000 9,200,000 17,040,000 12,430,000
05/18/23 |B1 1024 352 1023 FEE) 975 464 4606 1792 1327 1487 8,960,000 6,635, 000 7,435,000 7 E7REET
B2 falisay 116 73 157 87| 111 152 726 203 154 3339 1,015,000 920,000 1,695,000 1,210,000
a1 54997 1255 1152 5,216 1920 1264 55,799 650,208 3,175 2,416 301,040,000 15,875,000 12,080,000 109,665,000
08/19/23 (BL 795 901 1973 1,661 1284 1893 8,318 2456 2,185 3,677 12,280,000 10,925,000 18,385,000 15,865,335
B2 talisay G089 123 1303 1,125 596 1331 5,267 1,934 719 2,634 9,670,000 3,595,000 13,170,000 6,811,667
Al 452 471 340 141 330 FEF 2,551 623 &01 1107 3,115,000 4,005, 000 5,535,000 4,215,335
BL 101 g9 134 &3 10| e 655 164 239 250 620,000 1,195,000 1,250,000 1,088,335
03/20/23 |B2 alisay 1176 1345 1201 1646 1151 909 7,630 3024 2,496 2110 15,120,000 12,480,000 10,550,000 12,716,667
Marine Chlorela 12| 20 13 71 52| 63 243 83 72 88 415,000 360,000 440,000 405,000
Sc i 10| 17 15 3 11| 8 64 13 28 23 65,000 140,000 115,000 106,667
AL 223 267 603 369 385 SB7 2,459 592 672 1195 2,960,000 3,360,000 5975,000 4,096,333
BL 148] 131 111 128 136 107 76l 276 267 218 1,380,000 1,335,000 1,090,000 1,266,333
08/21/23 |B2 talisay 957 1105 932 852 755 1009 5,616 1839 1,856 1,941 9,195,000 9,180,000 9,705,000 9,360,000
Marine chlorela 204 171 380 114 76| 153 1,078 318 247 513 1,590,000 1,235,000 2,565,000 1,796,667
5c i 39| 14 42 18| 21 53 157 57 35 95 285,000 175,000 475,000 311,667
AL 1304 o840 3861 1760 1520 3624 19,523 36064 8,360 7505 18,320,000 41,800,000 37,525,000 32,548,333
Bl 1095 1816 3078 3,396 5819 3360 18,567 4491 7,637 6,433 22,455,000 38,185,000 32,195,000 50,945,000
03/22/23 |B2 talisay 1184] 720 901 1,232 1463 924 5,424 2416 2,183 1,625 12,080,000 10,915,000 9,125,000 10,706,667
Marine Chlorela 109] 203 g4 121 97| 103 722 230 300 192 1,150,000 1,500,000 960,000 1,205,335
Sc di 215 154 138 184 183 180 1,044 389 347 298 1,995,000 1,735,000 1,490,000 1,740,000
Al 4103 4464 3833 2736 6605 4288 26,029 6539 11,069 5121 34,195,000 55,345,000 40,605,000 43,381,667
Bl 2310 1471 1634 667] 856 523 TABT 2977 2,327 2163 14,885,000 11,635,000 10,815,000 12,445,000
08/23/23 |B2 talisay 85| 989 1333 974 1142] 766 5,939 1,759 2,131 2,099 8,795,000 10,655,000 10,495,000 9,991,667
Marine Chlorela 151 353 415 241 98] 116 1,374 352 451 531 1,960,000 2,295,000 2,655,000 2,290,000
s cened 131 1145 57 gl 120 78 1,612 212 1,265 135 1,060,000 6,325,000 675,000 2,606,667
Al 7168 6180 6393 4230 5215 4105 51,291 11398 9,395 10,4398 56,990,000 46,975,000 52,490,000 52,151,667
Bl 4556 923 765 3601 646 BE7 11,178 8157 1,569 1452 40,785,000 7,845,000 7,260,000 15,630,000
03/24/23 |B2 talisay 1274 383 941 1112] 875 13 5,608 2386 1,758 1,754 11,930,000 8,790,000 8,770,000 9,830,000
Marine Chlorela 126| i) 92 154 101 83 (3] 310 179 175 1,550,000 695,000 875,000 1,106,667
5 cened, 1171 110 &6 177 &0 143 1,772 1,548 100 234 6,740,000 950,000 1,170,000 2,953,333
AL 645] 541 648 FET 593 951 4,175 1432 1,134 1603 7,160,000 5,670,000 6,045,000 6,956,333
BL 456 323 473 851 259] 711 5,073 1,307 552 1134 6,535,000 2,910,000 5,920,000 5,121,667
08/25/23 (B2 talisay 525 944 813 1815 961 1393 8,757 2640 1,905 2,212 13,200,000 9,525,000 11,060,000 11,261,667
Marine chlorela 115 62 &1 EE] 74 &4 515 214 136 165 1,070,000 680,000 825,000 858,333
5c i 156 163 123 126 103 207 883 282 266 335 1,410,000 1,330,000 1,675,000 1,471,667



https://www.frontiersin.org/articles/10.3389/fmars.2022.954622/full#B25
https://www.frontiersin.org/articles/10.3389/fmars.2022.954622/full#B25
https://www.frontiersin.org/articles/10.3389/fmars.2022.954622/full#B24

Figure 6. Cell density

The graph shows the water collected last June 16,

2023 labeled A1 has the concentrated chlorella cells
with the density of 109,665,000 mg/L while the lowest recorded count was the water collected from
Naujan Lake last June 28 mixed with Talisay leaves which labeled B2. August 17 was the 615t day of
the culture. The A1 has the concentrated chlorella cells, a new culture was conducted last August 28
labeled as A1-1 which has 20 L of tapwater, 4 L of starter (from A1
carbouy culture) and 20 grams of NPK.

Scenedesmus culture

FW Chlrella culture



Reading of physico-chemical parameters

III. Documentation




Top of the head view of the mouth of Goby larvae

A documentation observed under microscope were in the larvae has rotifer on its mouth.
L :

Gape of mouth under 10x magnification

07/21/23 || €T1-8B5 || UNDER)\10/0.25 160/0.17 COMPOUND MICROSCOPE

07/21/23 || CT1-B5 || UNDER 10/0.25 160/0.17




Egg batch

Date Date Date Egg Estimated | Feed Concentratio | Survival
Spawned | hatched Collapsed | batch eggs n

01/13/202 01/16/202 |1 MW 500-600 3 days
3 3 10,000 Chlorella | cells/2uL

01/18/202 01/21/202 | 2 MW 500-600 3 days
3 3 5,000 Chlorella | cells/2uL.

01/20/202 01/23/202 | 3 MW 500-600 3 days
3 3 10,000 Chlorella | cells/2uL

02/10/202 | 02/13/202 | 02/13/202 | 4 MW 2ul 3 days
3 3 3 10,000 Chlorella

02/17/202 02/20/20 |5 MW 2ul 3 days
3 23 3,000 Chlorella

03/09/20 | 03/12/202 | 03/15/202 | 6 MW 2ul 6 days
23 3 3 12,000 Chlorella

03/22/20 03/25/20 |7 MW 2uL 3 days
23 23 3,000 Chlorella

08/16/202 0/18/2023 | 8 FW 180,000,000 | 2 days
3 10,000 Chlorella | cells/mL

On the day of egg collected in the hatchery, green water was mixed with the larvae rearing container
for conditioning.




02-13-2023 // 5:00AM

(see files:Egg and Larvae Monitoring inside the 2023 files- Natfood folder)



IV. Phytoplankton species found in green water
sample cultured in the Laboratory

» Chlorella -Its shape is spherical with a size
that varies from 1 to 10 microns. These
microalgae contain, in addition to
chlorophyll, a significant number of
intracellular  proteins, carbohydrates,
lipids, vitamin C, [-carotenes and B
vitamins (B1, B2, B6 and B12), which is
why it is commonly wused for the
preparation of food supplements, as well as
for the production of cosmetics, clinical
treatments and even for the detoxification
of heavy metals in wastewater. (Conorado-
Reyes et al, 2020)

Photo taken at the MBC Natfood Lab

» Scenedesmus - The colony has four cylindrical cells attenuated at poles. Each
marginal cell has two stiff and sharp thorns. The cells dimensions are 10x2 pm.
(Medard et al, 2018)




Photo taken at the MBC Natfood Lab

Palmella - PALMELLOID: Colonial members in which “non — motile” cells remain
embedded in an amorphous gelatinous or mucilaginous matrix. In this type neither
the number, nor the shape and size of cells is constant. The cells are aggregated in
a common mucilaginous envelope. All the cells are independent of each other and
fulfil the function of an individual. Most normally flagellate or coccoid unicellular
algae may enter (often temporary) palmella stage, a condition where the flagella
are lost and the individuals undergo successive vegetative divisions while
embedded in a common gelatinous matrix, named after the volvocalean
(Chlorophyceae) genus Palmella. This term may be strictly applied to those algae
where the cells will readily revert to a motile condition or may be expanded to
include all algae where the palmelloid habit is more permanent. Example:
Palmella, Microcystis. (Sahoo, D. & Baweja, P., 2015, General Caharacteristics of

Algae, India, 3-29)

Photo taken at the MBC Natfood Lab

Euglena - Euglena is a genus made up of single celled eukaryotic organisms
ranging in size from 15 to 500 micrometers whose characteristic green color stems
from the presence of chloroplasts which enables Euglena to produce energy from
photosynthesis. Euglena gracilis is a promising alternative supplement because
it’'s a source of dietary protein, pro vitamins, lipids and the [3-1,3-glucan
paramylon, in fact, studies have demonstrated that microalgae biomass can be a
potential substitute for soybean and fish meal (Aemiro et al. 2016, Gissibl et al.

2019). Most Euglena species have the ability to be both heterotrophic and


https://microscopeclarity.com/eukaryotes-explained-heres-what-you-need-to-know/
https://microscopeclarity.com/what-are-chloroplasts/

autotrophic. Heterotrophs can be feed on bacteria, microscopic eukaryotes, and
dissolved organic compounds and autotrophs used their photosynthesizing
chloroplasts. An interesting fact is that when light is not available most species of
Euglena have the ability to become heterotrophic (Zakry$ et al. 2017, Singleton
2018).

Coelastrum — This was found in Scenedesmus culture in the natural food
laboratory.

The nonmotile greens are ubiquitous and widely distributed in aquatic
habitats throughout the North American continent. Aquatic habitats where these
algae are found include temporary pools of water, waterfalls, ponds and lakes
(e.g., Ankistrodesmus, Coelastrum, and Scenedesmus), rivers
(e.g., Actinastrum and Dictyosphaerium), slow flowing streams
(e.g., Hydrodictyon), marshes, and estuaries. Nonmotile greens are primarily a
component of the plankton community (e.g., Desmodesmus, Golenkinia,
Pediastrum, and Scenedesmus). They also may be found growing attached to rocks
in lakes (e.g., Apatococcus and Desmococcus), on leaf surfaces or on other algae
(e.g., Apiocyctis and Characium), and/or on the sediment surface. In
the temperate zone, they are most abundant in freshwater ecosystems during the
summer, when light and temperature are near their seasonal maximum and
nutrients become limiting (e.g., N and P). Reynolds (1984) characterized
freshwater plankton from temperate latitudes using trophic status and showed
that green algae may be important in phytoplankton dynamics from spring
through to autumn. Happey-Wood (1988) reviewed the ecology of freshwater

planktonic green algae.


https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/aquatic-habitat
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/aquatic-habitat
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/ephemeral-pool
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/ankistrodesmus
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/scenedesmus
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/dictyosphaerium
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/hydrodictyon
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/marshes
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/estuaries
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/desmodesmus
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/temperate-zones
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/freshwater-ecosystem
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/trophic-status
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/chlorophyta
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/phytoplankton

Photo taken at the MBC Natfood Lab






