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ABSTRACT

The decline of the freshwater giant prawn, Macrobrachium rosenbergii, in rivers
can be attributed to overfishing, habitat loss and pollution. In order to offset the
pressure, a community-based stock enhancement project was initiated by Borneo
Marine Research Institute (BMRI), University Malaysia Sabah, to increase the
number of M. rosenbergii in Petagas River, Putatan, Sabah. This study was
conducted to determine the distribution and abundance of different life stages of
the freshwater prawn, population estimates and habitat preferences of adult
freshwater prawn and molecular characterization of the prawns caught in Petagas
River following the stock enhancement programme of M. rosenbergii juveniles
produced from BMRI shrimp hatchery. Series of samplings were conducted at
Petagas River after each stock enhancement programme from September 2013 to
May 2015. The different life stages of the freshwater prawn were caught using
hand net and modified prawn trap. A total of 539 specimens were caught and
separated into PL, juvenile and adult. The distribution of PL prawn was found to be
increased with increasing salinities (R*=0.95) while for juvenile (R*= 0.98) and
adult prawns (R?=0.921) were inversely correlated. Abundance of PL (53%) was
found at the downstream region of Petagas River. Highest percentage of juvenile
was found at the midstream region of Petagas River with 18.06% while 81.63% of
adult prawn found at the upstream region. Highest percentage of adult individual
caught was found at station with the presence of substrate (54.43%), followed by
vegetation (27.22%) and mud sand (18.35%). The CPUE of PL, juvenile and adult
were positively correlated with the increase of stocking juvenile following stocking
programme with R?=0.89, R?=0.73 and R?=0.87 accordingly. Estimated population
sizes of adult prawn at the start, middle and end of the present study were 239,
351 and 559 individuals respectively. The result was corresponding to the
enhancement programme which indicates the number of freshwater prawn in the
river increased following stocking programme. However, two morphologically
different species of adult freshwater prawn were found; WA (white colour adult
with light brown carapace and shorter rostrum), and BA (blue colour adult with
light blue carapace and extended rostrum) with composition of 97.7% and 2.3%
respectively. Molecular analyses were then carried out on the adult and juvenile
prawns caught in the Petagas River and compared with adult and juvenile from
BMRI shrimp hatchery. Sequence similarity analyses showed the two distinct
species of adult samples from Petagas River were determined as M. rosenbergii
(89% to 95% sequence similarity) and M. mammilodactylus (83% to 99%) while
all samples from BMRI shrimp hatchery were identified as M. rosenbergii (89% to
99%). Other juvenile samples from the Petagas River were determined as
Macrobrachium sp. (84% to 86%), Caridina gracilipes (91% to 92%), Caridina sp.
(81% to 87%), Litopenaeus stylirostris (83%) and Metapenaeus ensis (99%). The
sequence similarity and phylogenetic tree analyses showed that M. rosenbergii
from Petagas River is closely related to M. rosenbergii from BMRI shrimp hatchery.
The phylogenetic tree of COI gene produced three clusters of Macrobrachium
genus, separated with its closely related species. Genetic distances between M.
rosenbergii from BMRI shrimp hatchery and M. rosenbergii caught in Petagas River
ranged from 0.00% to 13.8%. It suggested that the M. rosenbergii released in
stock enhancement programme were closely related to the M. rosenbergii caught in
the river. Based on the results, it showed that M. rosenbergii is able to live and
adapt in Petagas River as its population increased following the stocking
vi



programme. Although the percentage of M. rosenbergii in the river is still low
compared to M. mammillodactylus, however the appearance of ovigorous females
of M. rosenbergiiin the study indicates the possibility of future establishment of the
stocking species in the river. The stock enhancement programme is suggested to
be implemented continuously in order to improve the population of M. rosenbergii
in the Petagas River. This study will provide baseline information on the
effectiveness of stock enhancement programme of giant freshwater prawn
especially in Malaysia.
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ABSTRAK

PENILAIAN PROJEK KOMUNITI TERHADAP PENAMBAHBAIKAN STOK
UDANG GALAH, Macrobrachium rosenbergii DI SUNGAI PETAGAS, SABAH

Penurunan populasi udang galah, Macrobrachium rosenbergii di dalam sungai
boleh disebabkan oleh penangkapan berlebihan, kehilangan habitat dan
pencemaran. Bagi mengurangkan permasalahan ini, satu program komuniti
penambahbaikan stok telah dilancarkan oleh Institut Penyelidikan Marin Borneo
(IPMB) bertujuan meningkatkan populasi udang galah di Sungai Petagas, Putatan,
Sabah. Kajian ini dilakukan untuk menentukan taburan dan kelimpahan setiap
peringkat hidup udang galah, keutamaan habitat, anggaran populasi udang dewasa
dan analisis molekul udang galah yang ditangkap di Sungai Petagas berikutan
daripada program penambahbaikan. Beberapa siri kajian lapangan telah dilakukan
selepas setiap program penambahbaikan stok udang galah dari September 2013
sehingga May 2015. Setiap peringkat udang galah telah ditangkap dengan
menggunakan sauk tangan dan perangkap udang yang telah diubah sual.
Sebanyak 539 spesimen telah ditangkap dan dikategorikan kepada postiarva (PL),
Juvenil dan udang dewasa. Taburan PL udang didapati meningkat apabila
kemasinan air meningkat (R°=0.95) manakala untuk juvenil (R°= 0.98) dan
sebaliknya korelasi songsang berlaku untuk udang dewasa (R°=0.921). Limpahan
PL paling tinggi adalah di bahagian muara Sungai Petagas (53%). Manakala bagi
Juvenil di temui tertinggi di pertengahan sungai (18.06%) dan bagi udang galah
dewasa pula 81.63% di bahagian atas atau hilir sungai. Peratusan tertinggi udang
galah dewasa ditangkap pada stesen dengan kehadiran substrata (54.43%) ditkuti
dengan vegetasi (27.22%) dan lumpur sahaja (18.35%). Hasil tangkapan per unit
usaha (CPUE) bagi PL, juvenil dan udang galah dewasa menunjukkan peningkatan
secara positif berikutan program penambahbaikan stok udang galah (R°=0.89,
R=0.73 and R°=0.87). Anggaran saiz populasi udang galah di Sungai Petagas
pada mula, pertengahan dan akhir kajian ialah masing-masing 239, 351 and 559
individu. Hasil kajian ini sesuai dengan program penambahbaikan, dimana jumiah
udang galah di dalam sungai meningkat kesan darjpada program penambahbaikan
stok. Secara fizikal, dua spesis udang galah yang berbeza iaitu WA (cengkerang
bewarna coklat muda dan rostrum yang pendek) dan BA (cengkerang bewarna biru
muda dan rostrum yang panjang) telah ditemui di Sungai Petagas dengan
komposisi masing-masing 97.7% dan 2.3%. Analisis molekul telah dilakukan pada
udang galah juvenil dan dewasa dari Sungai Petagas dan dibandingkan dengan
udang galah juvenil dan dewasa dari hatcheri udang IPMB. Analisis persamaan Siti
menunjukkan kedua-dua spesis udang galah dewasa yang berbeza fizikalnya
ditangkap dari Sungai Petagas telah dikenalpasti sebagai M. rosenbergii (89% to
95%) dan M. mammilodactylus (83% to 99%). Semua sampel dari hatcheri udang
IPMB pula dikenalpasti sebagai M. rosenbergii (89% to 99% persamaan) sahaja.
Sampel juvenil yang lain dari Sungai Petagas dikenalpasti sebagai Macrobrachium
sp. (84% to 86%), Caridina gracilipes (91% to 92%), Caridina sp. (81% to 87%),
Litopenaeus stylirostris (83%) dan Metapenaeus ensis (99%). Hasil analisis
filogenetik dan persamaan siri menunjukkan M. rosenbergii yang ditangkap dari
Sungai Petagas adlah berkait rapat dengan M. rosenbergii dari hatceri IPMB.
Analisis filogenetik menunjukkan terdapat tiga bahagian genus Macrobrachium,
terpisah daripada spesis yang berkait rapat. Jarak genetik antara sampel M.
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rosenbergii dari Sungai Petagas dan hatcheri IPMB adalah antara 0.00%-13.8%.
Ini membuktikan M. rosenbergii yang dilepaskan ke dalam Sungai Petagas melalui
program penambahbaikan stok adalah berkait rapat dengan M. rosenbergii yang
ditangkap di Sungai Petagas. Hasil kajian ini menunjukkan M. rosenbergii mampu
untuk hidup dan beradaptasi di Sungai Petagas sepertimana dapat dilihat melalui
peningkatan populasinya sepanjang program penambahbaikan stok dilaksanakan.
Walaupun peratusan M. rosenbergii di dalam sungai itu rendah berbanding
peratusan M. mammillodactylus, namun kehadiran udang galah betina M.
rosenbergii di dalam kajian ini membuktikan bahawa spesis ini mempunyai potensi
untuk terus hidup dan meningkat. Penambahbaikan stok udang galah dicadangkan
untuk diteruskan pada masa akan datang sehingga populasi M. rosenbergii menjadi
mapan.  Kajian ini menunjukkan tahap keberkesanan dalam program
penambahbaikan stok udang galah seterusnya menyediakan data asas bagi
penilaian tahap keberkesanannya di Malaysia.
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