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Abstract

o clarify species composition and distribution of the freshwater shrimps of Palaemonidae family in Phu Tho

Province, collections were conducted in typical habitats of Red River, Da River, Chay River, Lo River, Bua
River and some streams, ponds and lakes from July 2019 to March 2020 (7-8/2019, 11-12/2019, and 2-3/2020).
Two shrimp species Macrobrachium nipponense and Macrobrachium yeti were collected. Of which, the former
species occured in all collection sites, while the latter was distributed only in Da river basin. These two species
are facing with the risks of declining quantity in nature. The results are a useful addition of information of status
of freswater shrimps, which will be important to the development and implementation of management plans of

aquatic resources in which M. nipponense showed a high culture potential in Phu Tho.
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1. Introduction

The family Palaemonidae belonging to
the order Deccapoda and the class Natantia
has both high biodiversity and commercial
important. They play an important role as
the domestic fisheries for freshwater prawn
regions of Northen Vietnam in general
and of Phu Tho province in particular. In
economic aspect, by catching and harvesting
some species of the Palaemonidae which
have important economic values in the
tropics and subtropics in Asia Pacific as
well as Vietnam supplies tasty abundantly

nutrients-rich foods. Additionally, they are
also an important link of food chains in the
benthic fauna ecosystem. The Palaemonidae
distributes in almost domestic waters such as
rivers, lakes, lagoons and flooded fields [1-
4].

Phu Tho has a water surface area of
10,500 ha with tens of billions of cubic
meters of water. In biogeographical aspect,
this is delta and low hill and mountain area
with all freshwater ecosystems, especially
the densely distributed stream network
that creates a diverse and distintive water
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ecosystem. Fauna diversity is high with
aquatic species, typically characterized
for water bodies in delta and low hill and
mountain areas with a yield of about 25,000
tons. This shows a potentially economic
value of aquatic species and also freshwater
shrimps [5].

There were previous study on crustacean
species composition in Xuan Son National
Park and some locations in the Red river
of Phu Tho province [6-8]. However,
other waters have not been examined. This
study was aimed to supply the database on
species composition and distribution of the
Palaemonid shrimps. The information will be
crucial to establish sustainable development
solutions for freshwater shrimps or selecting
species in order to culture this highly
economic value aquatic species in Phu Tho
and adjacent regions.

2. Methods
2.1. Sampling methods

a. Sampling habitats: Based on the
method of dividing surface-water bodies on
ground of Dang Ngoc Thanh et al. [9, 10],
Phu Tho has main water bodies consisting of
rivers, streams, ponds and lakes. The prawn
specimens were collected in these water
bodies including: Red river in Ha Hoa district
and Phu Tho town, Da river in Thanh Thuy
and Tam Nong districts, Chay river in Doan
Hung district, Lo river in Phu Ninh district,
Bua river in Thanh Son district, streams in
Tan Son district, and some ponds and lakes
in Yen Lap, Cam Khe and Viet Tri.

b. Sampling period: Samples were
collected in three periods: the first in rainy
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season (July-August 2019), the second and
third in dry season (November-Decemver
2019 and February-March 2020). Each
period lasted for 3-5 days.

c. Collecting specimens: Shrimps were
collected from fishermen using drift-nets,
lift-net, large dip nets, fishing cage traps,
shrimp cages. Samples were preserved in
absolute alcohol and labelled with sample
names, times and locations. All specimens
were deposited in the laboratory of Hung
Vuong Univeristy. Fishermen interviews
were also carried out to collect information
on shrimp species such as occurring
frequencies, catching positions, catching
time, quantities, local names.

2.2. Species classification methods

Classification of shrimps was based on
the external morphology according to Dang
Ngoc Thanh et al. [11, 12], and Do Van Tu
and Nguyen Tong Cuong [4].

3. Results and discusssion

3.1. Species composition of freshwater
shrimps in water bodies of Phu Tho province

Two species belonging to the genus
Macrobrachium, i.e. M. nipponense (de
Haan, 1849) and M. yeti Dang, 1975 from
the family Palaemonidae were orserved
in waters around Phu Tho Province. Thus,
after Dang Ngoc Thanh and Ho Thanh Hai
[13] there was no new appearance of shrimp
species in water bodies of Phu Tho. The ratios
of species to genus and of species to family
were 0.6 and 1.0, respectively. The species
number of the family Palaemonidae in Phu
Tho accounted for 4.6% of that in Vietnam
(43 species).
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(1) Macrobrachium nipponense (de Haan, 1849) (Vietnamese name: Tém cang) (Figure 1)

@)

(b)

Figure 1. Morphology of Macrobrachium nipponense in Phu Tho province
(a-Male, b-Female)

Description: Large and medium sizes,
total length 50-100 mm. The carapace of
head thorax part is smooth or rough. Rostrum
reaches to or exceeds the antennae II, tip
slightly bent upwards. The upper edge has
11-14 spines, 3-4 spines on the carapace of
head thorax part. The first spine is far from
the second one. The lower edge has 2-6
spines. The second maxillipeds is length,

fingers are smooth in female and rough in
male. The ischium of merus is shorter than
that of carpus. The shape of ischium of merus
is tube and its length by 4/3 of the propodus.
The propodus is tube or swollen. The length
of dactylus is by 3/5 of the propodus. Edge
has dense hair in male and sparse in female.
Telesol has shape a sharp point. Eggs small,
size 0.4-0.6 mm.

(2) Macrobrachium yeti Dang, 1975 (Vietnamese name: Tom cang song Da) (Figure 2)

@)

(b)

Figure 2. Morphology of Macrobrachium yeti in Phu Tho province
(a-Male, b-Female)

Description: Medium and small sizes,
total length 35-65 mm. The carapace of head
thorax part is smooth. Rostrum is broard,
pointed in head, and nearly reaching to the
end of antennae I. The rostrum has 9-11
spines in dorsal edge (3 teeth on the carapace

of head thorax part) and 1-3 (usually 2) along
ventral edge. The second maxillipeds (left
and right) are irregular, theirs fingers are fat
and rough in surface. The ischium of merus
is little shorter than that of carpus. The shape
of of merus is short tube and its length by
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2/3-3/4 of the propodus. The propodus is little flat and swollen in the middle. The dactylus is
equal or shorter than the propodus. Its edge is sharp and has small spines. Telesol is lengthened

into a sharp triangle point.

3.2. Distribution of the two freshwater shrimps in habitats in Phu Tho

Table 1. Distribution of Macrobrachium nipponense and Macrobrachium yeti
in habitats in Phu Tho

. . M. nipponense M. yeti
No. Locality Habitat - - - - - -
Period1 Period2 Period3 Periodl Period2 Period3
1  Thuong Khe - Doan Hung Chay river X X X
2 Tinh Tue - Thanh Thuy Da river X X X X X X
3 Hong Da- Tam Nong Da river X X X X X X
4  Bang Da - Ha Hoa Red river X X X
5 Phu Tho town Red river X X X
6  Tien Du - Phu Ninh Lo river X X X
7  Thanh Son town Bua river X X X
8  Van Khuc - Cam Khe Pond X X X
9  Xuan Thuy - Yen Lap Pond X X X
10 Van Phu - Viet Tri Lake X X X
11 My Thuan -Tan Son Stream X X X

Note: x: Occurring species.

Table 1 shows that M. nipponense was
distributed in almost water bodies of Phu
Tho including Red river, Lo river, Da river,
Chay river, Bua river, streams, ponds and
lakes. M. yeti occurred only in Da river basin
and was not encounterred in other habitats
of the study sites. This is similar to the
findings of Nguyen Thanh Son et al. [7] who
investigated streams in Xuan Son National
Park, Tan Son district, Phu Tho province.
The authors found M. nipponense in most
streams but not any individual of M. yeti.
The results of distribution of the two study
species in Phu Tho are also corresponding to
that of Dang Ngoc Thanh et al. [11] which
claimed that M. nipponense was widely
distributed in fresh and brackish waters of
the delta, midland and mountainous regions
wheares M. yeti was encounterred only in
rivers, streams and underground water caves
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in north-western Vietnam (Lai Chau, Son
La). It may be suggested that M. yeti lives in
Da river of Son La province and moves to Da
river of Phu Tho. The study results indcated
that M. nipponense was a dominant species
in the different habitats and had a wider
distribution than M. yeti.

3.3. Conservation status of the two shrimp
species

The two study species distributed in Phu
Tho were not endemic to Vietnam and not
listed in Red Data Book of Vietnam (Table
2). Arccoding to TUCN [15], M. nipponense
Is categorized at Least Concern (LC) due to
having big body size and wide distribution and
occurring in most freshwater bodies of Northen
Vietnam and sourrounding countries.
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By using the expert method to quickly
assess the weights of field-collected shrimps,
we found that small individuals (below 1g/
ind.) accounted for a large fraction (above
50% for M. nipponense and over 90% for M.
yeti depending on locations). Shrimps with
weights from 3g/ind. and above made up a low
proportion (under 5% for M. nipponense and

no individual for M. yeti). Local fishermen
said that catching frequency is continuous
and mainly for commercial purposes.
Over-catching methods which collect all
individuals are usually used. These make not
only shrimps being able to reproduce but also
small indivuduals maintaining population
growth and development decrease.

Table 2. Conservation status of Macrobrachium nipponense and Macrobrachium yeti

. . Endemic Conservation status
. Endemic species of .
No. Species : species of Red Data IUCN
study site .
Vietnam Book (2007) (2010)
1 M. nipponense (de Haan, 1849) LC

2 M. yeti Dang, 1975

Note: -: No information; LC: Least Concern.

4. Conclusions

The two shrimp species belonging to the
family Palaemonidae (M. nipponense and M.
yeti) were identified in typical water bodies
of Phu Tho. M. nipponense appeared in all
habitats whereas M. yeti was distributed
only in Da river basin. These two species are
facing with the risks of declining quantity
in nature because of continuous and over
catching.

M. nipponense showed a wide adaptation,
could adapt to water environment conditions
of Phu Tho and had a bigger size than M.
yeti, suggesting the potential for culturing
this species. Therefore, further studies on
morphological  characteristics,  growth,
breeding and foods are necessary for
aquaculture purposes.

References

[1] Wang G. & Qianhong S. (1999). Culture of
freshwater prawns in China. Aquaculture Asia,
4(2), 14-17.

[2] Miao W. & Ge X. (2002). Freshwater prawn
culture in China: An overview. Aquaculture
Asia, 7(1), 9-12.

[3] He X., Gong S., Zhang X., Liu J., Hu Q., Wang
H. & Tao R. (2003). Reproductive biology of
Macrobrachium nipponensis in Lake Wuhu.
Chinese Journal of Applied Ecology, 14(9),
1538-1542.

[4] Do Van Tu & Nguyen Tong Cuong (2014).
Species composition of freshwater shrimp and
crab in Phong Nha-Ke Bang National Park,
Quang Binh province. Academia Journal of
Biology, 36(3), 309-315.

[5] Phu Tho Department of Agriculture & Rural
Development (2018). Report of implementing
the 2018 rural development plan and deploying
the 2019 plan.

[6] Hoang Ngoc Khac (2010). Study on the fauna of
Malacostraca and Mollusca in Red River (from
Phu Tho to Ba Lat Seaport). PhD Dissertation.
Institute of Ecology and Biological Resources,
Hanoi.

[71 Nguyen Thanh Son, Nguyen Xuan Quynh,
Nguyen Van Vinh & Tran Anh Duc (2016).
Species  composition and  distributional
characteristics  of  freshwater  Decapod
Crustaceans  (Crustacea: Decapoda) and

115



JOURNAL OF SCIENCE AND TECHNOLOGY

Nguyen Dac Trien et al.

(8]

Molluscs (Mollusca) in Xuan Son National
Park, Phu Tho Province. VNU Journal of
Science: Natural Sciences and Technology, 32,
(1S), 111-117.

Nguyen Thanh Son (2019). Macro-invertebrate

[12]

Dang Ngoc Thanh & Ho Thanh Hai (2012).
Freshwater crabs and prawns of Vietnam
(Palaemonidae, Atyidae, Parathelphusidae,
Potamidae). Publishing House for Science and
Technology, Hanoi.

biodiversity of streams in Xuan Son National [13] Dang Ngoc Thanh & Ho Thanh Hai (2001).

Park, Phu Tho province. PhD Dissertation. Fauna of Vietnam. Volumn 6 - Freshwater

VNU University of Science, Hanoi. Crustaceans. Science and Technics Publishing
[91] Dang Ngoc Thanh, Ho Thanh Hai, Duong Duc House, Hanoi.

Tien & Mai Dinh Yen (2002). Hydrobiology of  [14] Ministry of Science and Technology (2007).

[10]

[11]

inland freshwater bodies of Vietnam. Science
and Technics Publishing House, Hanoi.

Dang Ngoc Thanh & Ho Thanh Hai (2007).
Fundamentals of Hydrobiology. Publishing
House for Science and Technology, Hanoi.

Dang Ngoc Thanh, Thai Tran Bai & Pham
Van Mien (1980). An identification key for
Invertebrates of Northern Vietnam. Science and
Technics Publishing House, Hanoi.

Vietnam Red Data Book. Part | - Animals.
Publishing House for Science and Technology,
Hanoi.

IUCN Standards and Petitions Subcommittee
(2010). Guidelines for using the IUCN Red List
Categories and Criteria. Version 8.1 (August
2010). Prepared by the Standards and Petitions
Subcommittee.

KHAO SAT THANH PHAN LOAI VA HIEN TRANG PHAN BO
CUA TOM CANG HO PALAEMONIDAE TAI TINH PHU THO

Nguyén Dic Trién', Phan Thi Yén®, Tri¢u Anh Tuin’, Nguyén Manh Phuc?, Ngé Thé Long'
'Khoa Nong Lam Ngu, Truong Dai hoc Hiing Vicong, Phii Tho
2Chi cuc Thuy san tinh Phit Tho, Phii Tho
Tém tit

hao sat thanh phan loai tom cang dwoc tién hanh tai cac sinh canh dién hinh trén cac tuyén song Hong,
song Pa, song Chay, song Lo, song Bua, cac sudi va mot s ao, ho cua tinh Phu Tho vao 3 dot khac nhau
(thang 7-8/2019, thang 11-12/2019 va thang 2-3/2020). Két qua diéu tra da xac dinh dugc 2 loai tom thudc giong
Macrobrachium, ho Palaemonidae 1a loai Macrobrachium nipponense va loai Macrobrachium yeti. Loai M.
nipponense phan bo réng hon va xuat hién ¢ tat ca cac sinh canh, loai M. yeti ghi nhan xuat hién ¢ luu vuc séng
ba, tuy nhién khong thay xuat hi¢n & cac sinh canh khac trong khu vuc nghién ctru. Céc loai nay dang doi mat
véi nguy co suy giam so lugng ngoai tu nhién do bi danh bat lién tuc va tan thu. K&t qua nghién cuu la nhiing
thong tin co gia tri, lam co so dé ra cac bién phap kha1 thac, quan 1y ngudn loi thiy san nay mot cach hop ly,

trong d6 loai M. nipponense thé hién tiém ning nudi trong rat 16n.

Tir khéa: Tom cang, thanh phan lodi, phdn bé, Palaemonidae, Phii Tho.
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