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By
MST. RUBIA BANU

December 2014

Chairman: Annie Christianus, PhD
Faculty: Agriculture

Males of freshwater prawn Macrobrachium rosenbergii grow faster and larger than
females. There has been a significant problem which appeared in all-male culture,
namely their heterogeneous individual growth (HIG) pattern. Three different
morphotypes of male prawn are found at harvest, namely blue-clawed male (BC),
orange clawed male (OC) and small male (SM). Sometimes as much as 50% of
harvested prawns remain undersized SM, which is one of the major impediments in
freshwater prawn farming and its profitability. The purpose of this study was to
investigate the effects and methods to minimize HIG occurrence in male prawns.

This study was conducted at the hatchery unit at Universiti Putra Malaysia. Juveniles
of M. rosenbergii collected from Negeri Sembilan were used for all experiments. In
the first experiment, three stocking densities of all-male prawns viz., 20, 30 and 40
juvenile m™ were carried out in triplicates. After 4 months of culture, BC, OC and
SM were counted from each treatment. It was found that the highest survival rate
combined with good yield performance was from 20 m™ stocking density with 21%
BC, 62.5% OC and 16.5% SM respectively.

In the second experiment, male juveniles M. rosenbergii were segregated into BC,
OC and SM, and cultured in isolation in fiberglass tanks at 5 m™ for 80 days. SM
population had the highest growth rate with three times growth increment, followed
by the OC and BC population. The SM population had 100% survival rate with an
average specific growth rate (SGR) of 1.22 % wt/day (average harvested individual



weight 29 g); the OC and BC population had 72% survival rate with an average SGR
of 1.01 and 0.43 (42 g and 30 g) respectively. The wet weight gain of prawns was
significantly greater for OC males (23.87 g) compared with SM (19.57 g) and BC
males (6.31 g). Impacts of isolated culture on population structures were much more
pronounced in the SM population than in the other morph cohorts.

In the third experiment, groups of small male (SM) M. rosenbergii juveniles were
subjected to two treatments: bilateral eyestalk ablation and unablated/controls.
Variation in individual growth rate of bilaterally ablated prawns was higher when
compared with unablated prawns. In particular, the SGR of bilaterally ablated prawns
(1.90%) was significantly higher than unablated prawns (1.15%). The absolute
weight of ablated prawns was twice that of the controls. The growth trend of SM
prawns at the end of the experiment was significantly increased compared with
controls until the end of the experiment. These results suggested the potency of
bilateral eyestalk ablation in enhancing growth rates might be limited due to high
mortalities of the ablated prawns.

In the last experiment, male juveniles of M. rosenbergii were subjected cold shock
and hormonal treatments. Individual growth of male juveniles was homogenous for
the cold shock treated group (CLS) but was heterogeneous for the 170 methyl
testosterone hormone treated (MH) and the control (CO) groups. The morphotypes of
male prawns were significantly different in all treatments. It was observed 59% of
BC males with small blue claws in the CLS treatment while 45 and 30 % BC males
with large blue claws in MH and CO treatments, respectively. Average growth of
prawn was not significantly different in all treatments including controls but the size
of blue claw was smaller in the CLS treatment compared to others.
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Udang galah Macrobrachium rosenbergii jantan membesar lebih cepat dan lebih
besar dari betina. Satu masalah yang ketara pada kultur keseluruhan-jantan adalah
disebabkan oleh corak tumbesaran individu tidak seragam (HIG). Tiga jenis
morfologi berbeza udang galah jantan didapati semasa penuaian hasil, iaitu jantan
dengan cakar biru (BC), jantan cakar oren (OC) dan jantan kecil (SM). Kadangkala
sebanyak 50% dari udang yang dituai bersaiz kecil SM menjadi halangan utama
dalam penternakan udang galah dan keuntungannya. Tujuan kajian ini adalah untuk
mengkaji kesan dan kaedah untuk mengurangkan HIG dalam udang galah jantan.

Kajian dijalankan di unit hatceri, Universiti Putra Malaysia. Juvenil M. rosenbergii
didapati dari Negeri Sembilan digunakan untuk semua eksperimen. Dalam
eksperimen pertama, tiga kadar pelepasan stok udang galah jantan iaitu 20, 30 dan 40
juvenil m? dijalankan dalam tiga replikasi. Selepas 4 bulan kultur, BC, OC dan SM
dikira untuk setiap rawatan. Didapati bahawa kemandirian tertinggi dengan hasil
yang terbaik adalah dari rawatan kadar pelepasan stok 20 m? dengan 21% BC,
62.5% OC dan 16.5% SM masing-masingnya.

Dalam eksperimen kedua, juvenil jantan M. rosenbergii diasingkan kepada BC, OC
dan SM, dan dikulcur secara berasingan dalam tangki gentian kaca pada 5 m™ untuk
80 hari. Populasi SM memberikan tumbesaran yang terbaik dengan pertumbuhan tiga
kali ganda, diikuti oleh populasi OC dan BC. Populasi SM memberikan kemandirian
100% dengan purata kadar tumbesaran spesifik 1.22 % berat/hari (purata berat



individu yang dituai sebanyak 29 g); populasi OC dan BC memberikan kemandirian
72% dengan purata SGR 1.01 dan 0.43 (42 g dan 30 g) masing-masingnya.
Peningkatan berat basah udang ketara lebih tinggi pada jantan OC (23.87 Q)
berbanding jantan SM (19.57 g) dan BC (6.31 g). Kesan kultur berasingan ke atas
struktur populasi adalah lebih ketara pada populasi SM berbanding dengan yang lain.
Dalam eksperimen ketiga, kumpulan juvenil jantan kecil (SM) M. rosenbergii
dikenakan dua rawatan; ablasi dua tangkai mata dan tanpa ablasi/kawalan. Variasi
dalam tumbesaran individu udang yang diablasi adalah lebih tinggi berbanding tanpa
ablasi. SGR udang yang diablasi (1.90%) ketara lebih tinggi berbanding udang tanpa
ablasi (1.15%). Berat mutlak udang yang diablasi adalah dua kali lebih tinggi
berbanding kawalan. Corak tumbesaran udang SM meningkat dengan ketara di akhir
eksperimen berbanding dengan kawalan. Keputusan ini menunjukkan potensi ablasi
dua tangkai mata udang dalam meningkatkan kadar tumbesaran adalah terhad akibat
dari kadar kematian yang tinggi pada udang yang diablasikan.

Dalam eksperimen terakhir, juvenil jantan M. rosenbergii diberi rawatan kejutan
sejuk dan hormon. Tumbesaran individu juvenil udang menjadi seragam untuk
kumpulan yang diberi kejutan sejuk (CLS) tetapi tumbesaran adalah tidak seragam
untuk kumpulan yang dirawat dengan hormon 17a metil testosteron (MH) dan
kawalan (CO). Jenis morfologi udang jantan ketara berbeza dalam semua rawatan.
Terdapat 59% jantan BC dengan cakar biru yang kecil dalam rawatan CLS manakala
45 dan 30 % jantan BC dengan cakar biru yang besar dalam MH dan CO masing-
masingnya. Purata tumbesaran udang adalah tidak ketara pada semua rawatan
termasuk kawalan tetapi saiz cakar biru adalah lebih kecil pada CLS berbanding
dengan rawatan yang lain.
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CHAPTER 1

INTRODUCTION

1.1 General background

The expert of the Food and Agriculture Organization (FAQO) was Shao-Wen Ling who
discovered that the survival of the giant freshwater  prawn
(Macrobrachiumrosenbergii) larvae was possible in brackish environment. This
achievement was at Marine Fisheries Research Institute in Penang, Malaysia in
1961.In 1965,Takuji Fujimura commenced his research in Hawaii, with the
introduction of freshwater prawn (M. rosenbergii) broodstock from Malaysia and
developed the commercial culture of freshwater prawn (Ling and Costello, 1979). The
World Aquaculture Society had granted honorary to these two as life membership of
the Society as well as called them ‘Fathers’ of freshwater prawn farming in 1974
(Shao-Wen Ling) and 1979 (Takuji Fujimura) for their work.

According to FAO data on M. rosenbergii (FAO, 2009),it reports that the production
of M. rosenbergii in 2007 was over 99% of global farmed production in Asia, while
the other major producing regions are South America and Central America.The five
major producing countries of Asia are China (56.3% of 2007 global production),
Thailand (12.5%), India (12.3%), Bangladesh 11% and Taiwan (4.5%). According to
the FAO data, the production of only three other countries exceeded 200t of
production in 2007: Iran (258t), Malaysia (246 t) and Brazil (230t). Now the trend has
changed in the last decades. Though marine capture fisheries constitute 86.9% of
Malaysia’s fish production, coastal fisheries remain a major contributor. However,
production from deep sea fisheries sector in the Exclusive Economic Zone (EEZ) is
still expanding (DOF, 2010). According to the Food and Agriculture Organization
(FAO, 2009), the world fish harvested in 2008 consisted 88.9 million tonnes captured
by commercial fishing in wild fisheries, plus 55.9 million tonnes by fish farms. In
addition, 14.8 million tonnes were produced from aquaculture. Overfishing and
pollution are destroying the ocean ecosystem at an accelerating pace and of concern
the world’s fish and seafood could disappear by 2048 (FAO, 2009). Thus, aquaculture
is an alternative, the average contribution of aquaculture to per capita fish available
for human consumption increased from 14 % in 1986, 30 % in 1996 and to 47% in
2006, and is expected to reach 50% in the next few years (FAO, 2008).

Agquaculture plays a pivotal role within the NKEA (National Key Economic Area),
which is at the core of the Malaysian Government’s Economic Transformation
Programme (ETP). The programme serves to stimulate economic activity towards
attaining high income, sustainability and inclusiveness for the nation. With global
demand for aquaculture products expected to increase above 635 million tonnes in
2020 from the present 251 million tonnes, potential for growth is excellent. The



aquaculture production was at 194,139 tonnes (USD 308 million) in 2003 contributing
approximately 20% of the total value of the aquaculture production in Malaysia.
Agquaculture has become an important way of increasing local yield for food security
and to increase export revenues in Malaysia. While aquaculture currently contributes
less than 0.2 percent to the gross domestic production (GDP), the fact that it accounts
for no less than 20% of the overall fisheries production in Malaysia, a proportion that
will only grow larger in the future, is testimony to its considerable importance. The
Department of Fisheries has set its target on four entry point projects (EPP), namely,
an integrated cage aquaculture project, a mini estate in seaweed production, seed
industry development and replication of Integrated Zone for Aquaculture-1ZAQ.
These 4 EPP’s are predicted to provide 35,100 jobs. The investment of private sector
will total MYR 2.57 billion whilst the input of the public sector will be 346.25
million. Theaquaculture production target will encompass food commodities (giant
freshwater prawn, marine shrimp, marine finfish and mollusc) with total up to
507,558 tonnes and values of MYR6,325 million. With the zoning of aquaculture area
(AlZ) projected aquaculture production will reach 730,000 metric tonnes with a value
of MYRY billion in 2015.

Giant freshwater prawn, M.rosenbergii is among the commercial aquaculture species
being given high priority by Department of Fisheries, Malaysia as food and food
products for consumption and export. It is also being emphasised by this research
group due to more and continuous development needed in various aspects of this giant
freshwater prawn industry. The output of farmed giant freshwater prawn (M.
rosenbergii) which was less than 3,000 tonnes 30 years ago expanded tremendously
and had risen to almost 420,000 tonnes, with a value of USD 2.13 billion in 2008.
Farmed production of M. rosenbergii constituted over 51% of the global total.
However, production trendsfor cultured giant freshwater prawn in Malaysia fell 218%
from 627 million tonnes in 2003 to 197 million tonnes in 2006 while in parallel
rapidly expanding in Asia particularly in China, India and Thailand, though Malaysia
pioneered the breeding of this species in the late 50’s. The fall in its production as
compared with other freshwater species like tilapia and catfish (keli) among others
was due to decliningsupply of quality broodstock, low productivity, low culture
technology and a high dependence on imported food for larval stages (DOF,
2011).Therefore, to successfully compete, Malaysia must invest in research areas that
will help to intensify and sustain the production of farmed giant freshwater prawn so
that it is environmentally non-degrading, economically viable and socially
acceptable. Recent report by DOF (2011) revealed that Malaysia has achieved 100%
self-sufficiency in fish production (mainly contributed by capture fisheries and culture
of high valued marine species). Moreover, the MYR2.4 billion contributed by
balanced values for import and export from Malaysian aquaculture production showed
that there is a need to increase freshwater culture production particularly for giant
freshwater prawn. An increase in cultured freshwater prawn, M.rosenbergii, not
only will likely improve livelihoods, but also provides a cheap source of protein and
will towards to increase export revenues for the Malaysian economy.

Giant freshwater prawn, M. rosenbergii is indigenous to the whole of South and
South-East Asia, together with northern Australia and the western Pacific islands
(New, 1988) as well as to Malaysia.lt isthe largest species in the genus and recently,



most commercial culture has been based on this species (New, 2010). Prawn is one of
the most attractive species in aquaculture for their high value and demand in the
international market. Males of freshwater prawn grow faster and reach alarge size at
harvest than females of the same species. Crustacean species exhibit bimodal growth
patterns in which males exhibit superior growth to females or vice versa (Hartnoll,
1982). According to Cohen et al. (1988), stocking of all-male gave higher market
yields, increased average weights, higher calculated income per unit area and shorter
time to harvesting in monoculture condition in earthen ponds. However, all-male
stocking yielded an increase in 18% in net income in polyculture (Sagi and Aflalo,
2005). Thus, monosex culture of all male populations could be an economically
advantageous.Experimental trials in Israel (Cohen et al., 1983; Sagi et al., 1986;
Hulata et al.,, 1988) and India (Nair et al., 2006) and recent observations in
Bangladesh (Asaduzzaman et al., 2006a,b; Kunda et al., 2007), havedisclosed that
culture of all-male prawn resulted in higher production than mixed sex or all female
cohorts. However,as prawn prices are size dependent, the size composition of prawn
at harvest is a very important consideration issues for the profitability of its culture
(Karplus et al., 1986). The male population of M. rosenbergii exhibits heterogeneous
individual growth (HIG). So, heterogeneous individual growth of mature male at
harvest is one of the major obstacles for increasing the profitability in the farming of
M. rosenbergii(Karplus et al., 2000; Ranjeet and Kurup, 2002).The growth rates of
remains small prawns can be enhanced by periodic selective harvesting of large blue-
clawed (BC) and orange-clawed (OC) males and large females (Malecha, 1983),
which is one of the approaches to manipulate prawn population structure (Karplus et
al., 1986;Karplus, 2005). The selective harvesting of BC and OC male prawns at 2-3
weeks intervals might be a suitable biotechnology for countries with warm climates
which was reported by Sagi and Aflalo (2005).

1.2 Current status of freshwater prawn in Malaysia

The giant freshwater prawn, Macrobrachiumrosenbergii (de Man), locally known as
‘udanggalah’, is distributed from north-west India to Vietnam, Philippines, Papua
New Guinea and Northern Australia (Jee, 1998). It is the largestt freshwater prawn in
the world, with males growing to sizes> 320mm and weighing over 200g (Ling,
1969a). The first recognized output of farmed giant river prawn (M. rosenbergii)
production recorded in FAO statistics appeared in 1970 (FAO, 2008). World
production of the prawn in 2007 was 458,564 tonnes, of which 246 tonnes came from
Malaysia (New, 2010). The global production status of M. rosenbergii is showed in
Table 1.1.

Freshwater prawn farming has a special significance for Malaysia, where Shao- Wen
Ling’s pioneer studies were made. Interest was strong in the late 1970s and the 1980s,
when developments included the establishment of 2 government hatcheries (1981)
and a 40 ha farm in Selangor. However, the volume of production from commercial
farming has been relatively modest and extremely variable. A decade ago, production
was expected to increase (New, 2000), judged by the increased demand for PL and
juveniles and the number of new and expanded farms (e.g. 20 ha in Selangor and 60
ha in Negeri Sembilan). The high prices achieved for prawns were reported to be



turning the attention of farmers away from finfish. In 1999, a large (1200 ha) eel farm
in Pahang that had been facing difficulties in obtaining sufficient elvers was reported
to have made a decision to convert some of its ponds to freshwater prawn culture.
Other favorable factors included the more ready availability of commercial aquafeeds
in Malaysia, together with increasing support from government, university and private
sectors (national farmers associations). In fact, national production showeda marked
increase, doubling from 281 t in 1998 to 653 t in 1999 and doubling again to 1338 t in
2000. However, between 2001 and 2005, average output was less than half the peak
level and was very variable (average 549 t/yr; range 317 to 752 t/yr). FAO data show
that production levels fell markedly to only 194 t in 2006 but had recovered to 246 t
by 2007. The latest official data show a production level of 334.44 tons in 2011
(DOF, 2011). The production of M. rossenbergiiin last decade showed in Table 1.3.



Table 1.1: The production (tonnes) of farmed giant freshwater prawns (M.
rosenbergii) 1998-2007(FAO 2009)

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
Bangladesh 5751 5394 5504 9471 9559 10200 17123 19609 20810 23240
Brazil 279 227 450 450 450 450 363 370 373 230
China 55502 69565 84891 111282 98383 75376 84965 85541 93695 124520
India 3900 7000 16600 24230 30500 35870 38720 42820 30115 27262
Indonesia - - - 400 246 290 1009 1199 989
[Malaysia 281 653 1338 752 535 627 317 514 194 246]
Taiwan 8165 7223 8149 6859 7026 10045 10039 10515 9878 8316
Thailand 4764 8494 9917 13310 15393 28151 32583 28740 25353 27650
USA - - 44 54 49 38 218 218 200
Vietnam® 2918 2544 3513 4933 5552 5961 6247 5200 5482 7900
Others 498 409 327 286 284 384 370 626 584 621
Totals 82058 101509 130689 171617 168136 167359 191055 195162 187901 221174
* Reported under the statistical category “freshwater crustaceans nei’

Table 1.2: Total volume (tonnes) and value of all farmed freshwater prawn 1998-

2007(FAO 2009)

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
Quantity (t) 82089 101550 217855 258356 254644 387962 399820 422764 392639 458564
Value (US$ 000) 364088 407728 701978 82977 838071 1228547 1540406 1673748 1584850 1857825

Source: (New, 2010)
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Table 1.3: Annual production of freshwater prawn in Malaysia 2001- 2011.

Y ear Quantity(tonnes) Changes
2001 752.00 -586.00
2002 535.00 -217.00
2003 627.00 +92.00
2004 317.00 -310.00
2005 514.00 +197.00
2006 194.00 -320.00
2007 246.00 +52.00
2008 355.50 +109.50
2009 551.60 +196.10
2010 619.22 +67.62
2011 334.44 - 284.78

(Source: New, 2010and Annual Report DOF, Malaysia 2008-2011)

Despite the many introductions of M. rosenbergii globally and a considerable level of
activities in a worldwide, there was relatively small production of farmed freshwater
prawns of any species outside Asiauntil 2009.However, there still remains a
significant potential for expansion. Though, global production of M. rosenbergii in
2007 was over 221000 t, 2.7 times greater than a decade earlier, production in
Malaysia had decreased to almost half in 2011 compared with 2010. The limiting
factor was said to be the supply of good quality juveniles. In addition, many causes
contributed to a significant decrease in the production of M. rosenbergii in Malaysia
over the last decade these include quality seed production of hatchery, low survival
rates and poor nurseriesfor PLs, inadequate feed supply and disease etc.

1.3 Problem statement
1.3.1 Male morphotypes

The sexually mature males M. rosenbergii have been classified into three major
morphotypes according to the size and color of the claws, and the robustness of their
spines (Kuris et al., 1987).

1. Blue claw males (BC) which have extremely long blue colored claws
(2™pereiopods) with longer and stronger spines than OC males.

2. Orange claw males (OC) which have golden colored claws. These are
generally shorter and have shorter and less strong spines than those of
BC males.

3. Small males (SM) which have small, slim, almost translucent claws.



There are also three intermediary forms between the transitions from the small male
(SM) to the blue claw (BC) morphotypes which is gradual. These are referred to as
weak orange claw (WOC), strongorange claw (SOC) and transforming orange claw
(TOC). The OC is there sometimes called to as the strong orange claw (SOC), and an
intermediate stage between SM and SOC, the weak orange claw male (WOC), has
been identified in research work. Another intermediate form between the orange claw
(OC) and the blue claw (BC) is referred as transforming orange claw (TOC) which is
the last stage of the OC male before it transforms into BC male.Certainmorphotypes
can be delineated according to external features these include the length and
orientation of the spines on the claws which are less immediately obvious than claw
color and size(Karplus et al., 2000).There are many varieties not only in internal
morphology and physiology but also in molt frequency. Small males have
comparatively large testes that serve as both produce and store sperm whereas those
of BC act especially as a reservoir of sperm. Orange claw males, including three
patterns WOC, SOC and TOC, pass through a series of gradual changes between SM
and BC. The quantity of mature sperm found in the testes of SM decreases and
approximately disappears in the early stages of OC. In addition, the production rate of
spermatocytes increases since the SM transfers into the OC phase which represents
frequent molting. The weight of midgut glands, mainly the hepatopancreas, is another
distinguishable character. The weight of hepatopancreas is the greatest in the fast
growing SOC, intermediate values in the WOC and the TOC males and the lowest in
the slow-growing SM and BC males.

The size variation of males in prawn populations is a major obstacle to increase
profitability in M. rosenbergii culture. The growth of many individuals is stunted in
prawn populations especially under high-density culture (Karplus et al., 1986a, 2000).
Newly metamorphosed postlarvae (PL) populations are comparatively homogenous in
their size but size variation increases gradually within few weeks due to differences in
growth rate of individuals. This is called heterogeneous individual growth
(HIG).According to their relative growth rates, juveniles have been classified into two
major groups these include jumpers and laggards. Jumpers are much fast-growing
individuals that can be 15 times larger compared with population mode within 60 days
after metamorphosis (Ra.anan and Cohen, 1984, 1985; Karplus and Hulata, 1995). They
transform especially into BC and OC males while the laggards transform into SMs
during grow-out system (Karplus et al., 1986, 1987). Morphology, physiology and
behavior of these three sexually mature male morphotypes are not same and their
development pathway (SM— OC— BC) is followed by each male prawn (Ra’anan and
Cohen, 1985; Kuris et al., 1987; Ra’anan et al., 1991; Karplus et al., 2000). Size
variation of male prawn has both a genetic and an environmental factor. The size
heritability has been described to be a sexually dimorphic trait, with females containing
significant genetic control (h?~0.35) but that was found to be close to zero in males
(Malecha et al., 1984).

All-male culture has been tried in Malaysia and other countries. A significant problem
appeared in all-male culture, due to their heterogeneous individual growth (HIG)
pattern. There are normally 50% of the male population contains the SM (5-20 g),
40% of the OC (30-180 g) males and 10% only of BC (up to 250 g) males at the
harvested population in farms. Therefore, the economic viability and the profitability



of framing M. rosenbergii is largely depended on the relative proportion of BC and
OC male morphotypes and their allied intermediary stages in the harvested population
(Kurup et al., 1996). The reasons for HIG are still unknown. If this could be known,
potentially management measures could potentially be developed to improve
productivity and economic return for sustainable all-male prawn farming in
Bangladesh, Malaysia and elsewhere in the region.

The present investigation was planned to examine heterogeneous individual growth
(HIG) of male freshwater prawn M. rosenbergii, and the following objectives were
proposed for this research:

1.4 General objectives

To study the effects of heterogeneous individual growth in culture of all male
freshwater prawn.

1.4.1Specific objectives

1. To measure the effect of stocking density on male morphotypesin all-male
culture system.

2. To study the growth performance and survival of SM, OC and BC in isolated
culture.

3. To determine the effect of eyestalk ablation on growth performance and
survival of SM males.

4. To determine the effect of cold shock and hormone treatment on male
morphotypes.



REFERENCES

Aiken, D.E. and Young Lai, W.W. 1979. Cheliped ablation and immobilization: methods
for improving survival and growth of juvenile American lobsters in communal
culture tanks. Journal of the World Aquaculture Society 10: 159 161.

Annual Fisheries Statistics. 2011. Department of Fisheries Malaysia. Jabatan Perikanan
Malaysia: Putrgjaya

Annual Fisheries Satistics. 2010. Department of Fisheries Malaysia. Jabatan Perikanan
Malaysia: Putrgjaya

Annual Fisheries Statistics. 2009. Department of Fisheries Malaysia. Jabatan Perikanan
Malaysia: Putrgjaya

Annual Fisheries Satistics. 2008. Department of Fisheries Malaysia. Jabatan Perikanan
Malaysia: Putrgjaya

Aflalo, E.D., Hoang, T.T.T., Nguyen, V.H., Lam, Q., Nguyen, D.M.,Trinh, Q.S., Raviv
S. and Sagi, A. 2006.A novel two-step procedurefor mass production of all-male
populations of the giantfreshwater prawn Macrobrachium
rosenbergii. Aquaculture256:468—78.

Alfaro, J. 1996. Effect of 17a-methyltesterone and 17a-hydroxyprogesterone on the
quality of white shrimp Penaeus vannamei spermatophores.Journal of the World
Aquaculture Society 27(4): 487—492.

Alias, A.Z. and Sirg, S.S. 1988. The effect of packing density andhabitat material on
survival of Macrobrachium rosenbergii postlarvae. Aquaculture and Fisheries
Management 19:39-43.

Ali, Y.O. and Wickins, JI1., 1994. The use of fresh food supplements to ameliorate
moulting difficulties in lobsters, (Homarus gammarus CL.), destined for release
to the sea. Aquaculture and Fisheries Management 25: 483-496.

70



Anderson, 1.G., Shamsudin, M.N. and Nash, G. 1989.A preliminarystudy on the aerobic
heterotrophic  bacterial flora in giant freshwaterprawn,Macrobrachium
rosenbergii, hatcheriesinMalaysia. Aquaculture 81:213-23.

Anderson, 1.G., Law, A.T., Shariff, M. and Nash, G. 1990.A parvolikevirus in the giant
freshwater prawn, Macrobrachium rosenbergii.Journal of Invertebrate Pathology
55:447-9.

Aquacop 1983.Intensive larval rearing in clear water of Macrobrachium rosenbergii (De
Man, Anuenue stock) at the Centre Oceanologique du Pacifique, Tahiti. In CRC
Handbook of Mariculture, Vol. 1. Crustacean Aquaculture, ed. JP.McVey and
J.R. Moore, pp. 179-87. CRC Press, Boca Raton.

Arcier, JM., HermanT, F., Lightner, D.V., Redman, R.M., Mari, J. and Bonami, J.R.
1999. A viral disease associated with mortalities in hatchery-reared post larvae of
the giant freshwater prawn Macrobrachium rosenbergii. Diseases of Aquatic
Organisms 38:177-81.

Armstrong, D.A., Stephenson, M.J. and Knight, A.W. 1976.Acutetoxicity of nitrite to
larvae of the giant Malaysian prawn, Macrobrachiumrosenbergii.Aquaculture
9:39-46.

Asaduzzaman, M.S., Wahab, M.A., Yi, Y., Diana, J.S. and Lin, C.K.2006a. Bangladesh
prawn — farming survey reports industryevolution. Global Aquaculture Advocate
9(6):40-3.

Asaduzzaman, M., Yi, Y., Wahab, M.A., Diana, JS., Ahmed, Z.F.and Lin, C.K.
2006b.Farming systems of giant freshwater prawnMacrobrachium rosenbergii in
Bangladesh: a combination of traditionand technology. In Abstracts of Aqua 2006,
9-13May 2006,Firenze, Italy, p. 995.World Aquaculture Society, Baton Rouge.

Azim, M.E. 2001.The potential of periphyton-based aquacultureproduction systems.PhD
Thesis.Wageningen University.Wageningen.

Azim, M.E., Mazid, M.A., Alam, M.J. and Nurullah, M. 2001.Thepotential of mixed
culture of freshwater giant prawn Macrobrachiumrosenbergii and tiger shrimp
Penaeus monodon atKhulna region.Bangladesh Journal of Fisheries Research
5.67-74.

71



Azim, M.E., Verdegem, M.C.J,, Rahman, M.M.,Wahab, M.A., vanDam, A.A. and
Beveridge, M.C.M. 2002. Evauation of polycultureof Indianmajor carps in
periphyton-based ponds. Aquaculture213:131-49.

Azim, M.E., Verdegem, M.C.J,, Singh, M., vanDam, A.A and Beveridge,M.C.M.
2003a.The effects of periphyton substrate andfish stocking density on water
quality, phytoplankton, periphytonand fish growth.Aquaculture Research 34:685—
95.

AzimM.E. Verdegem,M.C.J.,Mantingh, 1., vanDam, A.A.andBeveridge,M.C.M.
2003b.Ingestion and utilization of periphytongrown on artificial substrates by Nile
tilapia, Oreochromis niloticus.Aquaculture Research 34:85-92.

.Baghel, D.S,, Lakra, W.S. and Rao, G.P.S. 2004.Altered sex ratio in giant fresh water
prawn, Macrobrachium rosenbergii (de Man) using hormone bioencapsulated live
Artemia feed. Aquaculture Research 35(10):943—7.

Barki, A., Karplus, I. and Goren, M., 1991a.The agonistic behaviour of the three male
morphotypes of the freshwater prawn Macrobrachiurnrosenkrgii (Crustacea,
Falaemonidage).Behaviour 116: 252-277.

Barki, A., Karplus, I. and Goren, M., 1991b. Morphotype related dominance hierarchies
in males of Mucrubruchium rosenbergii (Crustacea, Palaemonidae ). Behaviour
117: 145-1 60.

Basavargu, Y., Mair, G.C., Mohan Kumar, H.M., Pradeep Kumar, S., Keshavappa, G.Y.
and Penman, D.J. 2002. An evaluation of triploidy asa potential solution to the
problem of precocious sexuamaturation incommon carp, Cyprinus carpio, in
Karnataka, India. Aquaculture204: 407—418.

Beck, J.T. 1980. The effects of an isopod castrator, Probopyrus pandalicola, on the sex
characters of one of the caridean shrimp hosts, Palaemonetes paludosus.
Biological Bulletin 158:1— 15.

72



Beitinger, T. L., Bennett, W. A. and McCauley, R. W. 2000. Temperature tolerances of
North American freshwater fishes exposed to dynamic changes in temperature.
Environmental Biology of Fishes 58: 237-275.

Booth, JD. and Kittaka, J. 1994. Growout of juvenile spiny lobster.InSpiny Lobster
Management, ed. B.F. Phillips, L.S. Cobb and J. Kittaka, pp.424-445.Fishing
News Books, Blackwell Scientific Publication, London.

Borba, F.A.M., Silva, JN.C., Alencar, A.F., Silva, A.N., Lima, RW.S. and Souza,
F.V.A. 1993. Cultivo de Macrobrachium rosenbergii (De Man, 1879) no Brasil:
da producao de pos-larvasa comercializacao. In Anais do |V Smp osio Brasileiro
sobre Cultivo de Camar”ao e | Congresso Brasileiro de Aquicultura, 22-27
Novembro 1993, Jo ao Pessoa, pp. 197-215. MCR Aquacultura, Joao Pessoa.

Bowser, P.R. and Rosemark, R. 1981. Mortdities of cultured lobsters, Homarus,
associated with amolt death syndrome. Aquaculture23: 11- 18.

Brett, J. R. 1971. Energetic responses of salmon to temperature.A study of some thermal
relations in the physiology and freshwater ecology of sockeye salmon
(Oncorhynchus nerka).American Zoology 11: 99-113.

Brock, JA. 1993.A synopsis of pathology, diseases, and productionproblems of cultured
Macrobrachium, with an emphasis onexperiences in Hawaiian prawn farming. In
CRC Handbook ofMariculture, 2nd edn, Vol. 1: Crustacean Aquaculture, ed.
J.P.McVey, pp. 361-91. CRC Press, Boca Raton.

Brody, T., Cohen, D., Barnes, A. and Spector, A. 1980. Yield characteristicsof the
prawnMacrobrachium rosenbergii in temperatezone aquaculture. Aquaculture
21:375-85.

Bruce, M. J. and E. S. Cheng, 1984.Demonstration of a moult inhibiting hormones from
the sinus gland of a lobster, Homarus americanus.Comparative Biochemistry and
Physiology, Vol. 79A, pp.421-424.

Bueno, S.L. de S. 1989.Tecnicas, Procedimentos e Mangos para a Producao de Pos-

larvas de Camaroes Peneideos: Uma ExperienciaVivida pela Maricultura da
Bahia. Cirm, Brasilia.

73



Bueno, SL. de S. and Gastelu, J.C. 1998. Doencas em camaroesdeagua doce. In
Carcinicutura de Agua Doce: Tecnologia paraa Producao de Camaroes, ed.
W.C. Vaenti, pp. 309-339.Fundacao de Amparoa Pesquisa do Estado de Sao
Paulo(FAPESP), Sao Paulo and Instituto Brasileiro do Meio Ambientee dos
Recursos Naturais Renov”aveis (IBAMA), Brasilia.

Castell, J.D., Covey, JF., Aiken, D.E. and Waddy, S.L. 1977. The potential for eyestalk
ablation as atechnique for accelerating growth of lobsters Homarus americanus
for commercial culture.Processing of the WorldMariculture Society 8: 895-914.

Chakravarty, MS. 1992. Effect ofeyestalk ablation on moulting and growth in prawn
Macrobrachium rosenbergii.Indian Journal of Marine Sciences 21: 287-289.

Chandry, J.P. and Kalwalkar, D.G. 1984. Role of eyestalk hormone in energy metabolism
of the crab Charvbdis lucifer (Fabricius).Compar ative Physiologyand Ecology 9:
376-380.

Charniaux-Cotton H. 1954. Decouverte chez un Crustace Amphipode (Orchestia
gammarella) dune glande endocrine responsible de la differenciation des
caracteres sexuels primaires et secondaires maes. Comptes Rendus de
I” Academie des Sciences Paris 239:780-782.

Charniaux-Cotton, H. 1962. Androgenic gland of crustaceans, General and Comparative
Endocrinology 1: 241-247.

Chen L.C. 1990.Aquaculture in Taiwan, 273 pp. Fishing News Books, Blackwell
Scientifi ¢ Publications, Oxford, UK.

Cheng, W., Chieu, H.T., and Chen, J.C. 2006. Noradrenaline modulates the immunity of
white shrimp Litopenaeus vannamei. Fish Shellfish Immunology 21:11-9.

Cheng, W., Wang, L.U.and Chen, J.C. 2005.Effect of water temperature on the immune
response of  white shrimp  Litopenaeus vannamel to  Vibrio
alginolyticus.Aquaculture 250:592—601.

74



Chow, S., Ogasawara, Y. and Taki, Y. 1982. Mae reproductive system and fertilization
of the palaemonid shrimp Macrobrachium rosenbergii. Bulletin of the Japanese
Society of Scientific Fisheries 48:177-83.

Chowdhury, R., Bhattacharjee, H.andAngell, C. 1993.AManual forOperating a Small-
scaleRecirculation FreshwaterPrawnHatchery.Bay of Bengal Programme,
Madras.

Cohen, D. and Ra anan, Z. 1983. The production of the freshwater prawnMacrobrachium
rosenbergii in Israel. I11. Density effect of all-male Tilapia hybrids on prawn yield
charactersin polyculture. Aquaculture 35:57—-71.

Cohen, D. and Ra'anan, Z. 1989. Intensive closed-cycle Macrobrachiumrosenbergii
hatchery: biofiltration and productionstrategy. In Anaisdo |11 Smposio Brasileiro
sobre Cultivo de Camarao, 15-20 outubro 1989, Joao Pessoa, Vol. 2: Camarao
de °~ AguaDoce e Outros, ed. M.M.R.Martins, E.S. Correia and JM.
Cavalheiro,pp. 49-69. MCR Aquacultura, Joao Pessoa.

Cohen, D., A. Sagi, Z. Ra anan and G. Zohar. 1988. The production of Macrobrachium
rosenbergii in monosex populations: I1l. Yield characteristics under intensive
monoculture conditions in earthen ponds. Israeli Journal of Aquaculture-
Bamidgeh 40: 57-63.

Cohen, D., Raanan, Z. and Barnes, A., 1983. Production of the freshwater prawn,
Macrobrachium rosenbergii, in Isradl. I. Integration into fish polyculture systems.
Aquaculture 31:67-76.

Cohen, D., Raanan Z. and Brody T., 1981. Population profile development and
morphotypic differentiation in the giant freshwater prawn Macrobrachium
rosenbergii (de Man). Processing of the World Mariculture Society 12: 231-243.

Colorni, A. 1985. A study of the bacterial flora of giant prawn, Macrobrachium
rosenbergii, larvae fed with Artemia salina nauplii. Aquaculture 49: 1-10.

Conklin, D.E., D’Abramo, L.R., Bordner, C.E. and Baun, N.A. 1980. A successful
purified diet for the culture of juvenile lobsters. the effects of lecithin.
Aquaculture 21: 243-249.

75



Coyle, S., Nageeullah, T. and Tidwell, J. 1996.A preliminary evaluation of naturally
occurring organisms, distillery by-products, and prepared diets as food for
juvenile freshwater prawn Macrobrachium rosenbergii. Journal of Applied
Aquaculture 6(2): 57— 66.

Coyle, S.D., Tidwell, JH. and VanArnum, A. 2001.The effect ofbiomass density on
transport  survival of  juvenile freshwaterprawn,  Macrobrachium
rosenbergii.Journal of Applied Aquaculturell(3):57-63.

Coyle, S.D., Dasgupta, S., Tidwell, JH., VanArnum, A. and Bright,L.A. 2003.Effects of
stocking density on nursery productionand economics of the freshwater prawn,
Macrobrachium rosenbergii.Journal of Applied Aquaculture 14(1/2):137-48.

Crawshaw, L. I. 1977. Physiological and behavioural reactions of fishes to temperature
change. Journal of the Fisheries Research Board of Canada 34: 730-734.

Cuvin-Araar, M. L. A,, Aradar, EV., Laron, M. and Rosario, W. 2007.Culture of
Macrobrachium rosenbergii (De Man 1879) in experimental cagesin afreshwater
eutrophic lake at different stocking densities.Aquaculture Research 38: 288-294.

Danaher, J., Tidwell, JH., Coyle, S.D., Dasgupta, S. and Zimba, P. 2007. Effects of two
densities of caged monosex Nile tilapia Oreochromis niloticus on water quality,
phytoplankton  populations and production when polycultured with
Macrobrachium rosenbergii in temperate ponds. Journal of theWorld
Agquaculture Society 38:367-82.

Daniels W.H. 1993.Classification of male morphotypes of the freshwater prawn
Macrobrachium rosenbergiibased upon external morphology and reproductive
condition and description of factors influencing metamorphosis. PhD Thesis,
Mississippi State University.

Daniels, W.H. and D’ Abramo, L.R. 1994.Pond production characteristics of freshwater
prawns Macrobrachium rosenbergii as influenced by the stocking of size-graded
populations of juveniles.Aquaculture 122:33-45.

Daniels, W.H., D’ Abramo, L.R. and Parseval, L.D. 1992.Design and management of a
closed, recirculating ‘clearwater’” hatchery system for freshwater prawns,

76



Macrobrachium rosenbergii De Man 1879.Journal of Shellfish Research 11:65—
73.

D’Abramo, L.R. 2006. Low input pond production of the freshwater prawn
Macrobrachium rosenbergii using an organic fertilization strategy. In Abstracts of
Aquaculture America 2006, 13-16 February, 2006, Las Vegas, Nevada, USA, p.
74. World Aquaculture Society, Baton Rouge.

D’Abramo, L.R. and Hanson, T.R. 2007. Low input pond production of the freshwater
prawn Macrobrachium rosenbergii based exclusively on natural productivity
controlled through organic fertilisation. In Abstracts of Aquaculture 2007, 26
February—2March 2007, San Antonio, Texas, p. 218, World Aquaculture Society,
Baton Rouge.

D’Abramo, L.R., Tidwell, J.H., Fondren, M. and Ohs, C.L. 2006.Pond production of the
freshwater prawn in  temperate  climates.PublicationNumber 484,
SouthernRegional AquacultureCenter, Stoneville, Mississippi.

D’Abramo, L.R., DanielsW.H., Fondren, M.W. and Brunson, M.W. 1995. Management
practices for the culture of freshwaterprawn (Macrobrachium rosenbergii) in
temperate climates. Mississippi Agricultural Forestry Experimental Sation
Bulletin 1030.Mississippi State University, Mississippi.

D’Abramo, L.R., Maecha, SR., Fuller, M.J,, Daniels, W.H. and Heinen, JM. 1991.
Reassessment of the prospects for freshwater prawn culture in the United States:
complementary research efforts in Hawaii and Mississippi. In Shrimp Culture in
NorthAmerica and the Caribbean, Advances in World Aquaculture, Vol. 4, ed.
P.A. Sandifer, pp. 96-123. World Aquaculture Society, Baton Rouge.

D’Abramo, L.R., Heinen,JM. Robinette,H.R.and Collins.J.S. 1989. Production of the
freshwater prawn Macrobrachium rosenbergii stocked as juveniles at different
densities in temperature zone ponds. Journal of the World Aquaculture Society
20: 81— 89.

da Silva, F.S.D., Moreira, R.G., Orozco-zapata, C.R., Hilsdorf, A.N.S., 2007. Triploidy
induction by cold shock in the South American catfish, Rhamdia quelen
(Siluriformes) (Quoy and Gaimard, 1824). Aquaculture, 272, pp.

77



Delves-Broughton, J. 1974.Preliminary investigations into the suitability of a new
chemotherapeutic, furanace, for the treatment of infectious prawn
diseases.Aquaculture 3: 175-85.

De Man, J.G. 1879. On some species of the genus Palaemon Fabr.with descriptions of
two new forms. Notes Leyden Museum 1:165-84.

Dempster, P.W., Beveridge, M.C.M., and Baird, D.J. 1993. Herbivory in the tilapia
Oreochromis niloticus: a comparison of feeding rates of phytoplankton and
periphyton. Journal of Fish Biology 43: 385-92.

Dietz, R.A. 1983. Eyestalk histology and the effects of eyestalk ablation on the gonads of
the shrimp, Macrobrachium rosenbergii (De Man). Ph.D. Thesis. Texas A&M
University, College Station, USA, 110 pp.

Dinh, H., Coman, G., Hurwood, D.A. and Mather, P.B. 2012. Experimental assessment
of the utility of visible implant elastomer tagsin a stock improvement programme
for giant freshwater prawn (Macrobrachium rosenbergii) in Vietnam.
Aquaculture Research 43: 1471-1479.

DOF, 2011.Department of Fisheries Malaysia.
Available from:http://www.dof.gov.my/html/themes/moa dof/documents/berita-
perikanan-jun2012.pdf

DOF. 2010. Departmentof fisheries Malaysia.
Available from:http://www.dof .gov.my/html/themes/moadof/documents/Jadual
akuakultur v_ii. Pdf [Accessed 3 March 2011].

Dos Santos, M.J.M. and Valenti, W.C. 2002. Production of Nile tilapia, Oreochromis
niloticus, and freshwater prawn, Macrobrachium rosenbergii, stocked at different
densities in polyculture systems in Brazil. Journal of the World Aquaculture
Society 33:369-76.

Duval, M.A., 1994. Regulation of chemically stimulated feeding behavior in sand fiddler
crabs (Ica pugilrrtor by sinus gland peptide. American Zoologist 34(5): 100
(abstract).

78


http://www.dof.gov.my/html/themes/moa_dof/documents/berita-perikanan-jun2012.pdf�
http://www.dof.gov.my/html/themes/moa_dof/documents/berita-perikanan-jun2012.pdf�

Eloffson, R., Lazmyr, L., Rosengren, E. and Hansson, C. 1982.Identification and
guantitative measurements of biogenic amines and dopa in the central nervous
syssem and haemolymph of the crayfish Pacifastacus lenuiusculus
(Crustacea). Comparative Biochemistry Physiology 71C:195-201.

FAO 2009.The state of world fisheries and aguaculture 2008. Rome (Italy): FAO
Fisheries Department. 162 p.

FAO 2008.Fishstat Plus (v. 2.32) issued 11.03.2008. FAO, Rome.

FAO 2000.Aquaculture production statistics 1989-1998.FA O Fisheries Circular 815 (Rev
12). FAO, Rome.

Farfante, |. and Robertson, L. 1992. Hermaphroditism in the penaeidshrimp Penaeus
vannamel (Crustacea: Decapoda: Penaeidae).Aquaculture 103:367—-76.

Faria, RH.S. and Vaenti, W.C. 1995. Avdiacao do cultivo deMacrobrachium
rosenbergii (De Man, 1879) (Crustacea, Palaemonidag)em bercarios operados no
inverno. Biotemas 8(2):50-62.

Farmanfarmaian, A. 1975.Integration of Thermal and Food Processing Residuals into a
System for Commercial Culture of Fresh Water Shrimp. Report to the National
Science Foundation, Program of Research Applied to National Needs, on Grant
NSF/RANN GI-43925, 25 pp.

Felip, A., Zanuy, S., Carrillo, M. and Piferrer, F. 2001.Induction of triploidy and
gynogenesis in teleost fish with emphasis on marine species.Genetica 111: 175~
195.

Fingerman, M.and Nagabhushnam, R. 1992.Control of the release of crustacean
hormones by neuroregulators.Comparative Biochemistry Physiologyl02C:343—
52.

Freeman, J. A. and Costlow, J.D. 1979.Hormonal control of apolysis in barnacle mantle
tissue epidermis, in vitro.Journal of Experimental Zoology 210: 333-346.

79



Fry, F. E. J. 1947. Effects of the Environment on Animal Activity, Vol. 68.Series No.
55.Publication of the Ontario Fisheries Research Laboratory, University of
Toronto Studiesin Biology.

Fujimura, T. and Okamoto, H. 1972.Notes on progress made in developing a mass
culturing technique for Macrobrachium rosenbergii in Hawaii.ln Coastal
Aquaculture in the Indo-Pacific Region, ed. T.V.R. Pillay, pp. 313-27.Fishing
News Books, Blackwell Science, Oxford.

Garg, SK., Kumar, A., Arasu, A.R.T., Bhathagar, A., Jana, SN. and Barman, U.K.
2007.Effect of periphyton and supplementary feeding on growth performance and
nutritive physiology of Nile tilapia, Oreochromis niloticus, and pearlspot,
Etroplus suratensis, under polyculture.Journal of Applied Aquaculture 19(3):19—
45,

George, M.J. 1969.Genus Macrobrachium. Bulletin of the CentralMarine Fisheries
Research Institute 14:178-216.

Gersch, M., Richter, K. and Eibisch, H. 1977.Studies of characterization and action of
moult-inhibiting hormone (MIH) of sinus gland in Orconectes limosus
Rufinesque (Crustacea, Decapoda).Zoologische Jahrbuecher Abteilung fuer
Allgemeine Zoologie und Physiologie der Tiere 81: 133-152.

Gilgan, M. W. and Idler. D. R. 1967. The conversion of androstendione to testosterone by
some lobster (Homarus americanus Milne Edwards) tissues.General and
Comparative Endocrinology 9: 319-324.

Goodwin, H.L. and Hanson, JA. 1975.The Aquaculture of FreshwaterPrawns
(Macrobrachium species). The Oceanic | ngtitute,Waimanal o, Hawaii.

Gomes, N.A., Coelho, P.A. and Upadhyay, H.P. 1988.Presenca d efungos em cultivos de
larvas de camarao (Macrobrachium rosenbergii DeMan). In Anais do V
Congresso Brasileiro de Engenharia de Pesca, 26-31 julho 1987, Fortaleza, pp.
285-289. Associacao dos Engenheiros de Pesca do Estado do Ceasa, Fortaleza.

Graumann, P. L. and Marahiel, M. A. 1998.A superfamily of proteins that contain the
cold-shock domain.Trends in Biochemical Sciences 23:286-290.

80



Griessinger, JM., Lacroix, D. and Gondouin, P. 1991.Lelevage dela crevette tropicale
d’eau douce: manuel scientifique et technique.Institut Francais de Recherche pour
I’ Exploitation de la Mer(IFREMER), Plouzane.

Gunnes, K. 1976. Effect of size grading young Atlantic Salmon (Salmo salar) on
subsequent growth. Agquaculture 9:381-6.

Gunter, V. 2007. Exposure of the eggs to 17 methyl testosterone reduced hatching
success and growth and €licited terarogenic effects in postembryonic life stages of
crayfish. Aquatic Toxicology 85: 291-296.

Habashy, M.M. 2013. On the breeding behaviour and reproduction of the freshwater
prawn, Macrobrachium rosenbergii (de Man 1879) (Decapoda-Crustacea) under
laboratory conditions.Aquaculture Research 44: 395-403.

Hameed, A.S.S., Yoganandhan, K., Sri Widada, J. and Bonami, J.R. 2004.Experimental
transmission and tissue tropism of Macrobrachium rosenbergii nodavirus
(MrNV) and extra smal virus like-particles in  Macrobrachium
rosenbergii.Diseases of Aquatic Organisms 62: 191-6.

Harpaz, S., Kahan, D.,Moriniere, M. and Porcheron, P. 1987.Level of ecdysteroidsin the
hemolymph of the freshwater prawn, Macrobrachium rosenbergii (Crustacea
Decapoda), in relation to the phenomenon of cheliped autotomy in
mal es.Experientia 43:901-2.

Hague, M.M., Nargjo, N.T., Salam, M.A., Rahmatulla, SM. and Isam, M.A. 2003.
Determination of optimum stocking density of Macrobrachium rosenbergii in
carp polyculture in earthen pond.Pakistan Journal of Biological Sciences 6:898—
901.

Hartnoll R.G. 1982. Growth. InTheBiology of Crustacea, Vol.2: Embryology,
Morphology and Genetics, ed. L.G. Abele, pp. 111-96.Academic Press, New
York, USA.

Hoffman, D.L. 1968.Seasonal eyestalk inhibition on the androgenic gland of a protandric
shrimp.Nature218: 170-172.

81



Heinen, JM., Robinette, H.R., D’ Abramo, L.R. and Busch, R.L.1987.Polyculture of
freshwater prawns, Macrobrachium rosenbergii,and channel catfish fingerlings,
Ictalurus punctatus, in1985 in Mississippi.Journal of the World Aquaculture
Society18:190-5.

Hem, S. andAvit, J.L.B. 1994.First results on ‘acadja-enclos as anextensive aquaculture
system (West Africa).Bulletin of MarineScience 55:1038-49.

Hepher, B. and Pruginin, Y. 1981.Commercial fish farming — withspecial reference to
fish culturein Israel. JohnWiley and Sons,NewY ork.

Hipolito, M., Baldassi, L., Pires, D.C. and Lombardi, J.V. 1996. Prevalencia bacteriana
em necrose de camarao deagua doce (Macrobrachium rosenbergii, Decapoda,
Palaemonidage). Boletim do Instituto de Pesca 23: 13-20.

Hossain, M.A. 2007. Prawn based polyculture in northernBangladesh. In Abstracts —
National Workshop on FreshwaterPrawn Farming: Search for New Technologies,
16 May 2007,Mymensingh, ed. W.A. Wahab and M.A.R. Faruk, p. 15.Bangladesh
Agricultural University (BAU) and Bangladesh FisheriesResearch Forum
(BFRF), Mymensingh.

Hossain, M.A and Islam, M.S. 2006.Optimization of stocking densityof freshwater
prawnMacrobrachium rosenbergii in carp polyculturein Bangladesh.Aquaculture
Research 37: 994-1000.

Hossain, M.A. and Kibria, A.SM. 2006. Over-wintering growth ofMacrobrachium
rosenbergii with carp polyculture in Bangladeshfed formulated diets. Aquaculture
Research 37:1334-40.

Hsieh S.L., Chen SM., Yang Y.H., Kuo C.M., 2006. Involvement of norepinephrine in
the hyperglycemic responses of the freshwater giant prawn, Macrobrachium
rosenbergii, under cold shock. Comparative biochemistry and physiology. Part A,
Molecular and integrative physiology, 143(2): 254-63.

Huang, SC., Leu. B.Y. and Chen, J.C., 1981 .Effects ofeyestalk ablation on growth and
molt of freshwater prawn, Macrobrachium rosenbergii.Bulletin of the Institude of
Zoology, Academia. Sinica, 20(2): 41-47.

82



Huchette, SM.H., Beveridge, M.C.M., Baird, D.J. and Ireland, M. 2000. The impacts of
grazing by tilapias (Oreochromis niloticus) on periphyton communities growing
on artificial substrate in cages.Aquaculture 186: 45-60.

Hudon, C.G., Adison, E.D. and Matson, A.L. 1989.Effects of highpH on the mortality
of Macrobrachium rosenbergii postlarvae ingreen and clear water.Journal of the
World Aquaculture Society20(1):24A.

Hulata, G, I. Karplus, G.W. Wohlfarth, A. Halevy, D. Cohen, A. Sagi and Z. Ra anan.
1988. The production of Macrobrachium rosenbergii in monosex populations: 1.
Yield characteristics in polyculture ponds. Israeli Journal of Aquaculture-
Bamidgeh, 40: 9-16.

Imsland, A.K., Folkvord, A., Grung, G.L., Stefansson, S.O. and Taranger, G.L. 1997.
Sexual dimorphism in growth and maturation of turbot, Scophthalmus maximus
(Rafinesque, 1810).Aquaculture Research 28: 101- 114.

Jana, S.N., Garg, SK., Thirunavukkarasu, A.R., Bhatnagar, A.,Kalla, A. and Patra, B.C.
2006. Use of additional substrate toenhance growth performance of milkfish,
Chanos chanos, in inlandsaline groundwater ponds.Journal of Applied
Aquaculturel8(1):1-20.

Janseen, JA.J. 1987. The sex differentiation of the giant freshwater prawn
Macrobrachium rosenbergii. Network of Aquaculture Centres in Asia, Bankok,
Thailand, Working Paper NACA/WP/87/54: 35 p.

Jayasree, L., Janakiram, P. and Madhavi, R. 2001. Epibionts and parasites of M.
rosenbergii and M. dobsonii from Gosthani estuary.Journal of Natural History
35:151-67.

John, C.M. 1957.Bionomics and life history of Macrobrachium rosenbergii. Bulletin of
the Central Research Institute, University of Kerala 15:93-102.

John, K.R., Venkataswamy, M. and Sundararaj, V. 1995.Monoculture, bi-species culture
and composite of Macrobrachium rosenbergii and M. malcolmsonii. Journal of
Aquaculture in the Tropics 10: 37-41.

83



Johnston, 1.A., Strugnell, G., McCracken, M.L.and Johnstone, R. 1999. Muscle growth
and development in normal-sex-ratio and all female diploid and triploid Atlantic
salmon. Journal of Experimental Biology 202: 1991-2016.

Juinio-Menez, M.A. and Ruinata, J. 1996. Survival, growth and food conversion
efficiency of Panulirus ornatus following eyestalk ablation. Aquaculture 146:
225-235.

Karplus, I. 2005. Socia control of growth in Macrobrachium rosenbergii (De Man): a
review and prospects for future research. Aquaculture Research 36: 238-254.

Karplus, E. andHarpaz, S. 1990.Preliminary observations on behaviora interactions and
distribution patterns of freshwater prawns Macrobrachium rosenbergii under
semi-natural conditions (Decapoda, Caridea).Crustaceana 59:193-203.

Karplus, I. and Hulata, G. 1995. Socia control of growth in Macrobrachium rosenbergii.
V. The effect of unilateral eyestalk ablation on jumpers and laggards. Aquaculture
138(1-4): 181- 190.

Karplus, I. and Hulata, G. 1992. Social control of growth in Macrobrachium
rosenbergii.The Israeli Journal of Aquacultured4(4): 148.

Karplus, I., Hulata, G., Wohlfarth, G.W. and Halvey, A. 1986.The effect of density of
Macrobrachium rosenbergii raised in earthen ponds on their population structure
and weight distribution.Aquaculture 52: 307-320.

Karplus, 1., Hulata, G., Wohlfarth, G.W. and Halvey, A. 1987.The effect of sizegrading
juvenile Macrobrachium rosenbergii prior to stocking on their population
structure and production in polyculture. 1. Dividing the population structure into
three fractions. Aquaculture 62: 85-95.

Karplus, I., Samsonov, E., Hulata, G. and Milstein, A. 1989.Social control of growth in
Macrobrachium rosenbergii. |. The effect of claw ablation on survival and growth
of communally raised prawns. Aquaculture 80: 325-35.

84



Karplus, I., Barki, A.lsradl, Y. and Cohen, S. 1991. Social control of growth in
Macrobrachium rosenbergii.ll: The “leap frog growth” pattern. Aquaculture 96:
353-365.

Karplus, I., Hulata, G., Ovadia, D., Jaffe, R., 1992a. Socia control of growth in
Macrobrachium rosenbergii. Ill. The role of claws in bull-nunt interactions.
Agquaculturel05: 281-296.

Karplus, I., Hulata, G.and Zafrir, S., 1992b. Social control of growth in Macrobrachium
rosenbergii IV: The mechanism of growth suppression in runts. Aquaculturel06:
275-283.

Karplus, |., Maecha, SR. and Sagi, A. 2000.The biology and management of size
variation. In Freshwater prawn culture, ed.New, M.B. and W.C. Vadenti, pp. 259-
289. Blackwell Science, Oxford, UK.

Karplus, I., Hulata, G., Ovadia, D. and Jaffe, R. 1992a.Social control of growth in
Macrobrachium rosenbergii. I1l. The role of claws in bull-nunt interactions.
Aquaculture 105: 281-296.

Karplus, I., Hulata, G. and Zafrir, S. 1992b. Social control of growth in Macrobrachium
rosenbergii 1V: The mechanism of growth suppression in runts. Aquaculture 106:
275-283.

Katakura, Y. 1960. Transformation of ovary into testis following implantation of
androgenic glands in Armadillidium vulgare,an isopod crustacean.Annotationes
Zoologicae Japonenses 33: 24 1-244.

Katakura, Y. 1961.Progeny fromthe mating of the normal female and the masculinized
female of Armadillidium vulgare, anlsopod Crustacean.Annotationes Zoologicae
Japonenses 34(4):197-9.

Katakura, Y. 1984.Sex differentiation and androgenic gland hormone in the terrestrial
isopod, Armadillidium vulgare.Symposium of the Zoological Society of London
53:127-42.

85



Kendall, R., Van Olst, J.C. and Carlberg, JM. 1982. Effects of chelae immobilization on
growth and survivorship for individualy and communally raised lobsters,
Homarus americanus. Aquaculture 29: 359— 372.

Keshavanath, P. and Gangadhar, B. 2005. Research on periphytonbasedagquaculture in
India. In Periphyton: Ecology, Exploitationand Management, ed. M.E. Azim,
M.C.J. Verdegem, A.A.van Dam and M.C.M Beveridge, pp. 223-36. CABI
Publishing,Wallingford.

Keshavanath, P., Gangadhar, B., Ramesh, T.J., van Dam, A.A., Beveridge, M.C.M. and
Verdegem, M.C.J. 2002.The effect of periphytonand supplemental feeding on the
production of theindigenous carps Tor khudree and Labeo
fimbriatus.Aquaculture213:207-18.

Keshavanath, P., Gangadhar, B., Ramesh, T.J., van Dam, A.A., Beveridge, M.C.M. and
Verdegem, M.C.J. 2004.Effect of bamboosubstrate and supplemental feeding on
growth and productionof hybrid red tilapia fingerlings (Oreochromis
mossambi cus xOreochromis niloticus).Aquaculture 235:303—-14.

Khalaila, I., Katz, T., Abdu, U., Yehezkel, G. and Sagi, A. 2001. Effects of implantation
ofhypertrophied androgenic glands on sexual characters and physiology of
thereproductive system in the femae red claw crayfish, Cherax
guadricarinatus,General and Comparative Endocrinology 121: 242—249.

Khalalla, 1., Manor, R., Well, S., Granot, Y., Keller, R. and Sagi, A.2002.The eyestalk-
androgenic  gland-testis  endocrine  axis inthe  crayfish  Cherax
quadricarinatus.General and Compar ativeEndocrinology 127(2):147-56.

Kim, D.-H., Kim, B.-K.and Han, C.-H. 2002. Eyestalk ablation-induced androgenic gland
activity and gonad development in the freshwater prawnsMacrobrachium
nipponense (De Haan, 1849). Invertebrate Reproduction and Development 42(1):
35-42.

King, D. S. 1964. Fine structure of the androgenic gland of the crab, Pachygrapsus
crassipes.General and Compar ative Endocrinology 4: 533-544.

Kleinholz, L.H. 1976. Crustacean neurosecretory hormones and physiological
specificity.American Zoologist 16: 151-166.

86



Koshio, S., O'Dor, R.K. and Castell, J.D., 1990. The effect of dietary energy levels on
growth and survival of eyestalk ablated and intact juvenile lobsters Homurus
americanus. Journal of the World Aquaculture Society 21(3): 160- 169.

Koshio, S., Teshima, S. and Kanazawa, A., 1992.Effects of unilateral eyestalk ablation
and feeding frequencies on growth, survival, and body compositions of juvenile
freshwater prawn Macrobrachium rosenbergii.Bulletin of the Japanese Society
for the Science of Fish.58: 1419-1425.

Kulesh, V.F. and Guiguinyak, Y.G. 1993. Development and growth heterogeneity in
oriental river prawn Macrobrachium nipponense (de Haan) in
ontogenesis.Aquaculture and Fisheries Management 24. 751-760.

Kulkarni, G. K., Nagabhushanam, R. and Joshi. P. K. 1979. Effect of progesterone on the
ovarian maturation in a marine penaeid prawn, Parapenaeopsis hardwickii
(Miers).Indian Journal of Experimental Biology 17: 986-987.

Kumari, S.S. and Pandian, T.J. 1987. Effects of unilateral eyestalk ablation on molting,
growth, reproduction and energy budget of Macrobrachium nobilii.Asian
Fisheries Science, 1: 1 - 17.

Kunda, M., Wahab, M.A. and Magjid, M.A. 2007.Gender effects of freshwater prawn in
polyculture with major carps and molain the fallow rice fields.InProspering from
dynamic growth (abstract book), Asian-Pacific Aquaculture 2007,August 5-8,
2007, p. 144.World Aquaculture Society, Hanoi, Vietnam.

Kunda, M., Azim, M.E., Wahab, M.A., Dewan, S., Roos, N. and Thilsted, S.H. 2008.
Potential of mixed culture of freshwater prawn (Macrobrachium rosenbergii) and
self-recruiting small fish mola (Amblypharyngodon mola) in rotational rice-
fish/prawn culture systems in Bangladesh.Aquaculture Research 39:506-517.

Kunda, M., Wahab, M.A., Dewan, S., Asaduzzaman, M. and Thilsted, S.H. 2009. Effects
of all male, mixed sex and all female freshwater prawn in polyculture with major
carps and molain the fallow rice fields.Aquaculture Research 41:103-110.

Kuo, C.M. and Yang, Y.H. 1999.Hyperglycaemic responses to cold shock in the
freshwater giant prawn, Macrobrachium rosenbergii.Journal of Comparative
Physiology 169B:49-54.

87



Kuo, C.M., Hsu, C.R,, Lin, C.Y. 1995. Hyperglycaemic effects of dopamine in tiger
shrimp Penaeus monodon. Aquaculture 135: 161-172.

Kuris, A.M., Ra'anan, A., Sagi, A. and Cohen, D. 1987.Morphotypic differentiation of
male Malaysian prawn Macrobrachium rosenbergii.Journal of Crustacean
Biology 7(2): 219-237.

Kurup, B.M. and Harikrishnan, M. 1999. Developmental pathways of male morphotypes
of Macrobrachium rosenbergii in natural habitat.Fishery Technology 36:110-15.

Kurup, B.M., Harikrishanan, M. and Sureshkumar, S. 1996. Effect of density on the
population structure and yield characteristics in Macrobrachium rosenbergii (de
Man) reared in polders of Kuttanad (Kerala). Journal of Aquaculture in the
Tropics 13(2): 73-76.

Kurup, B.M., Ranjeet, K. and Hari. B. 1999. On the density dependent dynamics and
growth of male morphotypes of Macrobrachium rosenbergii (de Man) in natural
grow-outs and their significance in the marketable yield structure and income.
Abstract. National Workshop on Freshwater Prawn Farming, Nellore, India,
February, 8-9, 2000.

Kutty, M.N., Nair, CM. and Sdin, K.R. 2009.Freshwater prawn farming and its
sustainability in South AsiaWorld Aquaculture Magazine 40(2): 48-52, 67-8.

Lachaise, F., Le Ropux, A., Hubert, M. and Lafont, R., 1993. The molting gland of
crustaceans: Localization, activity and endocrine control (a review). Journal of
Crustacean Biology13: 198-234.

Laisutisan, K., Chuchird, N., Limsuwan, C. and Flegel, T.W. 2008.Two new Vviruses in
culture giant freshwater prawns (Macrobrachiumrosenbergii) in Thailand. In
Abstracts of WorldAquaculture 2008, 19-23 May 2008, Busan, Korea, p.
396.WorldAquaculture Society, Baton Rouge.

Le Bitoux, J.F. 1988.Bacterial necrosis of Macrobrachium larvae.In Disease Diagnosis
and Control in North AmericanMarineAquaculture, ed. C. Sindermann and D.
Lightner, pp. 140-1.Elsevier, Amsterdam.

88



Lee, D.OC. and Wickens, JF. 1992.Crustacean farming.Blackwell scientific
Publications,London, England.

Lee, JK., Park, JH., Kim, H.S,, Chung, ST., Eom, JH., Nam, K.T.and Oh, H.Y.
2003.Evaluation of cell proliferation in ear lymph node using BrdU
immunohistochemistry for mouse ear swelling test.Environmental Toxicology and
Pharmacology 14: 61-68.

Legendre, M., Hem, S. and Cisse, A. 1989. Suitability of brackish water tilapia species
from the Ivory Coast for lagoon aquaculture. 11. Growth and rearing methods.
Aquatic Living Resources 2:81-9.

Legrand, J.J. 1955.R6le endocrinien de lovaire dans la différenciation des oostégites chez
les Crustacés Isopodes terrestres.Comptes-Rendus de I’ Academie des Sciences,
Paris241: 1083-1087.

Lellis, W. 1991.Spiny lobster a mariculture candidate for the Caribbean\orld
Agquaculture 22(1): 60-63.

Li, Y., Wongpraset, K., Shekhar, M., Ryan, J., Dierens, L., Meadows, J., Preston, N.,
Coman, G. and Lyons, R.E., 2007.Development of two microsatellite multiplex
systems for black tiger shrimp Penaeus monodon and its application in genetic
diversity study for two populations.Aquaculture 266: 279 —288.

Lightner, D.V. 1988a.Hepatopancreatic parvo-like virus (HPV) disease of penaeid
shrimp. In Disease Diagnosis and Control in North American Marine
Aquaculture, ed. C. Sindermann and D. Lightner, pp. 30-2. Elsevier, Amsterdam.

Lightner, D.V. 1988b.Fungus (Fusarium) disease of juvenile and adult penaeid shrimp. In
Disease Diagnosis and Control in North American Marine Aquaculture, ed. C.
Sindermann and D. Lightner, pp. 64-9. Elsevier, Amsterdam.

Lightner, D.V. 1988c Larvalmycosis of penaeid shrimp. In Disease Diagnosis and
Control in North American Marine Aquaculture, ed. C. Sindermann and D.
Lightner, pp. 58-63. Elsevier, Amsterdam.

89



Lim, C. 1989. Practical feeding — tilapias. InNutrition and feeding of fish, ed. T. Lovell,
pp. 163-76. Van Nostrand Reinhold, New Y ork.

Lin, CK. and Lee, C. 1992. Integration of crustacean aguaculture with coastal rice
farming in Vietham.Naga, The ICLARM Quarterly 15(2): 24-6.

Ling, SW. 1969a.Methods of rearing and culturing Macrobrachium rosenbergii
(DeMan).FAO Fisheries Report 57(3): 606-19.

Ling, SW. 1969b.The genera biology and development of Macrobrachium rosenber gii
(DeMan). FAO Fisheries Report 57(3): 589-606.

Ling, SW and Costello, T.J. 1979. The culture of freshwater prawns. a review. In
Advances in Aquaculture. Papers presented at the FAO Technical Conference on
Aquaculture, 26 May-2 June 1976,Kyoto, ed. T.V.R. Pillay and W.A.Dill, pp.299-
304. Fishing News Books, Blackwell Science, Oxford.

Ling, SW. and Merican, A.B.O. 1961.Notes on the life and habitsof the adults and larval
stages ofMacrobrachium rosenbergii (DeMan).Proceedings of the Indo-Pacific
Fisheries Council 9(2):55-60.

Linhart, O. and Flgjshans, M. 1995. Triploidization of European catfish, SlurusglanisL.,
by heat shock. Aquaculture Research 26: 367—370.

Liu Z. H., Cheung, K.C. and Chu, K.H., 2008. Cell structure and seasonal changes of the
androgenic gland of the mud crab Scylla paramamosain (Decapoda: Portunidae).
Zoological Sudies 47: 720-732.

Lo, C.F., Ho, C.H., Peng, S.E., Chen, C.H., Su, H.C., Chiu, Y.L., Chang, C.F., Liu, K.F.,
Su, M.S., Wang, C.H. and Kou, G.H. 1996. White spot syndrome baculovirus
(WSBV) detected in cultured and captive shrimp, crabs and other arthropods.
Diseases of Aquatic Organisms 27:215-25.

Lobao, V.L., Rojas, N.E. and Barros, H.P. 1988.Rendimento e pric'ipios qu’imicos
imediatos emcarne de Macrobrachium rosenbergii.Boletim Instituto de Pesca
15:81-7.

90



Lockwood, A. P. M. 1968. Aspects of the physiology of Crustacea. Oliver and Boyd,
London.

Longyant, S., Sithigorngul, P., Chaivisuthangkura, P., Rukpratanporn, S,
Sithigorngul,W. and Menasveta, P. 2005. Differences in susceptibility of
palaemonid shrimp species to yellow head virus (YHV) infection. Diseases of
Aquatic Organisms 64:5-12.

Magnuson, J.J. 1962. An analysis of aggressive behavior, growth and competition for
food and space in Medaka.Canadian Journal of Zoology 40: 313-363.

Malecha, S.R. 1981.Multi-stage rotational stocking and harvesting system for year-round
culture of the freshwater prawn, Macrobrachium rosenbergii.University of
Hawaii Sea Grant College Program, Sea Grant Technical Report UNIHI-
SEAGRANT-TR-81-01.

Maecha, SR. 1983.Commercia pond production of the freshwater prawn,
Macrobrachium rosenbergii in Hawaii. INCRC Handbook of Mariculture, Vol. 1.
Crustacean Aquaculture, ed. J.P. McVey and JR. Moore, pp. 205-230. CRC
Press, Boca Raton.

Malecha, S.R. and Bigger, D. 1984. The effect of pre-harvest size grading and stock
rotation in pond cultured freshwater prawns, Macrobrachium rosenbergii. Paper
presented at the 15th Annual Meeting of the World Mariculture Society, 18-22
March 1984, Vancouver.

Malecha, SR., Bigger, D., Brand, T., Levitt, A., Masuno, S. and Weber, G. 1981la.
Genetic and environmental sources of growth pattern variation in the cultured
freshwater prawn, Macrobrachium rosenbergii. Paper presented at the 12th
Annual Meeting of the World Mariculture Society, 21-25 September 1981,
Venice.

Malecha, S.R., Polovina, J. and Moav, R. 1981b.Multi-stage rotational stocking and
harvesting system for year-round culture of the freshwater prawn,
Macrobrachium rosenbergii. University of Hawaii Sea Grant Technical Report
TR-81 01. University of Hawaii, Honolulu.

91



Malecha, S.R., Masuno, S.and Onizuka, D. 1984.The feasibility of measuring the
heritability of growth pattern variation in juvenile freshwater prawns,
Macrobrachium rosenbergii (De Man).Aquaculture 38:347-63.

Malecha, S.R., Nevin, P.A., Ha, P., Barck, L.E., Lamadridrose.Y., Masuno, S. and
Hedgecock, D. 1992.Sex-ratios and sexdeterminationin progeny fromcrosses of
surgically sex-reversedfreshwater prawns, Macrobrachium
rosenbergii.Aquaculturel05:201-18.

Manickam, P. 1991. Triploidy induced by cold shock in the Asian catfish, Clarias
batrachus (L.). Aquaculture 94: 377-379.

Manor, R., Well, S, Oren, S., Glazer, L., Afldo, E.D., Ventura, T., Chalifa-Caspi, V.,
Lapidot, M. and Sagi, A. 2007. Insulin and gender: an insulin-like gene expressed
exclusively in the androgenic gland of the mae crayfish, General and
Comparative Endocrinology 150: 326-336.

Marques, H.L.A., Lombardi, J.V., Lobao, V.L., Roverso, E.A., Campos,A.F., Boock,
M.V., Luzia, L.A. and Hortencio, E. 1996. Viabilidadde cultivo del camaron
mal ayoMacr obrachium rosenbergii,en jaulas, en Brasil. In Anais del 9 Congreso
Latinoamericano deAcuicultura, 15-18 octobre 1996, Coquimbo, p. 57.
Universidaddel Norte, Coguimbo.

Marques, H.L.A., Lombardi, JV. and Brock, M.V. (1998) Effect ofinitia stocking
density of the freshwater prawn Macrobrachiumrosenbergii postlarvae in cages,
in Brazil. In Abstracts of Aquaculture’ 98, 15-19 February 1998, Las Vegas, pp.
348-9. WorldAquaculture Society, Baton Rouge.

Marques, H.L.A., Lombardi, J.V. and Boock, M.V. 2000. Stockingdensities for nursery
phase culture of the freshwater prawn Macrobrachiumrosenbergii. Aquaculture
187:127-32.

Martin, G., Sorokine, O., Moniaite, M., Boulet, P., Hetru, C. and Vandorsselaer, A.
1999.The structure of a glycosylated protein hormone responsible for sex
determination in the isopod Armadillidium vulgare.European Journal of
Biochemistry 262:727-36.

92



Maugle, P., Kamata, T., McLean, S., Simpson, K., L. and Katayama, T., 1980. The
influence of eyestalk ablation on the carotenoid composition of juvenile
Macrobruchium rosenbergii.Bulletin of the Japanese Society of Scientific
Fisheries 46: 901-904.

Mauviot, J.C. and Castell, J.D., 1976.Molt and growth enhancing effects of bilateral
eyestalk ablation on juvenile and adult American lobsters (Hormarusamericanus).
Journal of theFisheries Research Board of Canada 33: 1922-1929.

Mega, R. Manzoku, M.,Shinkai, A., Kakagawa, N., Kuramitsu, S., and Masui, R. 2010.
Very rapid induction of a cold shock protein by temperature downshift in
Thermus thermophilus. Biochemical and biophysical research communications,
399(3): 336-40.

Menasveta, P. and Piyatiratitivokul, S. 1982.Effects of different culturesystems on
growth, survival, and production of the giantfreshwater prawn (Macrobrachium
rosenbergii DeMan).In GiantPrawn Farming, Developments in Aquaculture and
Fisheries ScienceVol. 10, ed. M.B. New, pp. 17589. Elsevier
ScientificPublishing, Amsterdam.

Mendes, P.P., Prysthon, A., Arayjo, S, Yflaar, B.Z, Coelho, T.C.Fraga,
A.P.C.,Rodrigues, F.B. and Bucater, L.B. 1998.Producao doMacrobrachium
rosenbergii em tangues-rede. In Anais do AquiculturaBrasil 98, 2—6 novembro
1998, Recife, Vol. 2: TrabalhosCient ificos, pp. 391-403. World Aquaculture
Society (LatinAmerican Chapter), Baton Rouge.

Miltner, M., Dranados, A., Romaire, A.R., Avault, JW., Ra anan, Z.andCohen, D. 1983
Polyculture of prawn,Macrobrachiumrosenbergii,with fingerlings of adult catfish,
Ictalurus punctatus, andChinese carps Hypophthalmichthys molitrix and
Ctenopharyngodonidella in earthen ponds in South Louisiana. Journal of
theWorld Mariculture Society 14:127-34.

Mohan, C.V. 2005.Headth Management. In Freshwater Prawns:Advances in Biology,
Aquaculture and Marketing,ed. C.M.Nair,D.D.Nambudiri, S. Jose, T.M.
Sankaran, K.V. Jayachandranand K.R. Salin, pp. 577-89. Allied Publishers, New
Delhi.

93



Munoz Cordova, G. and Garduno Lugo, M. 1993. Cultivo de Macrobrachium rosenbergii
y Oreochromis hornorum con fertilacion organica e inorganica y alimentacion
complemenaria. Veterinaria Mexicana 24: 149-53.

Nagabhushanam, R. and Kulkarni, G.K. 1981. Effect of exogenous testosterone on the
androgenic gland and testis of a marine penaeid prawn, Parapenaeopsis
hardwickii (Miers) (Crustaacean: Decapoda: Penaeidae). Aquaculture 23, 19-27.

Nar, CM. and Sdin, K.R 2006.Freshwater prawn farming inindia — status,
prospects.Global Aquaculture Advocate 9(6):35—7.

Nail, CM. and SdinK.R. 2005. Freshwater prawn farming in India-emerging
trends.Abstracts ofWorld Aquaculture 2005, 9-13 May 2005, Bali, Indonesia,
p.433.World Aquaculture Society, Baton Rouge.

Nair, C.M., Sain, K.R. Ragu, M.S. and Sebastian, M. 2006. Economic analysis of
monosex culture of giant freshwater prawn (Macrobrachium rosenbergii, De
Man): a case study. Aquaculture Research 37: 949-954.

Nakamura, R. 1975. A preliminary report on the circadian rhythmicity in the spontaneous
locomotor activity of Macrobrachium rosenbergii and its possible application to
prawn culture.Proceedings of the World Mariculture Society 6: 37-41.

Nakamura, N. and Kasahara, S. 1957.A study on the phenomenonof the tobi-koi or shoot
carp. I11. On the result of culturing themodal group and the growth of carp fry
reared individually.Bulletin of the Japanese Society of Scientific Fisheries
22:674-8.(In Japanese, trandated in Bamidgeh 29:48-52.)

New, M.B. 1988. Freshwater prawns. status of global aquaculture, 1987. NACA
Technical manual No. 6.A World Food Day publication of the Network of
Aquaculture Centre in Asia, Bankok, Thailand.58 p.

New, M.B. (1990) Freshwater prawn culture: areview. Aguaculture88:99-143.

New, M.B. 1995. Status of freshwater prawn farming: a review. Aquaculture Research
26: 1-44.

%4



New, M.B. 2000.Commercial freshwater prawn farming around the world. InFreshwater
prawn culture: The farming of Macrobrachium rosenbergii, ed. M.B. New and
W.C. Valenti, pp. 290-325. Blackewll Science, UK.

New, M.B. 2002. Farming freshwater prawns a manual for the culture of the giant river
prawn (Macrobrachium rosenbergii). FAO Fisheries Technical Paper 428, FAO,
Rome.

New, M.B. 2003. Responsible aquaculture: Is this a specialchallenge for developing
countries? World Aquaculture,September:26-30, 60-8, 72.

New, M.B. 2005. Freshwater prawn farming: global status, recent research and a glance
at the future. Aquaculture Research 36: 210-230.

New, M.B. 2007. Freshwater prawn farming: global status, recent research, and a glance
at the future. In Freshwater Prawns. Advances in Biology, Aquaculture and
Marketing, Proceedings of International Symposium on Freshwater Prawns, 20—
23 August 2003, Kochi, Kerala, India,ed. C. M. Nair, D.D. Nambudiri, S. Jose,
T.M. Sankaran, K.V. Jayachandran and K.R. Salin, pp. 3-31. Allied Publishers,
New Delhi.

New, M.B. 2010. History and Global Status of Freshwater Prawn Farming. InFreshwater
Prawns. Biology and Farming,ed. M. B. New, W. C. Vaenti, J. H. Tidwell, L. R.
D'Abramo and M. N. Kutty, pp.1-11.Blackewll Science, UK.

New, M.B. and Singholka, S. 1985. Freshwater prawn farming.A manual for the culture
of Macrobrachium rosenbergii.FAO Fisheries Technical Paper 225 (Rev 1).FAO,
Rome, Italy.125 pp.

New, M.B. and Valenti, W.V. 2000.Freshwater Prawn Culture: The Farming of
Macrobrachium rosenbergii. Blackwell Science, Oxford.

New, M.B., Vaenti, W. C., Tidwell, J. H., D'Abramo, L. R. and Kutty, M. N.
2010.Freshwater Prawns: Biology and Farming.Blackewll Science, UK.

95



New, M.B.Nar, CM. Kutty, M.N., Sdin, K.R. and Nandeesha,
M.C.2008.Macrobrachium; The Culture of Freshwater Prawns.Macmillan India,
New Delhi, India

New, M.B., Tacon, A.G.J. and Csavas, |. 1993.Farm-Made Aquafeeds.Proceedings of the
FAO/AADCP Regional ExpertConsultation on Farm-Made Aquafeeds, 14-18
December1992, Bangkok.FAO Regional Office for Asia and the
Pacific/ASEANEEC Aqgquaculture Development and CoordinationProgramme
(AADCP), Bangkok. [Reprinted in 1995 as FAOFisheries Technical Paper 343.
FAO, Rome.]

Newcomb, R.W. 1983. Peptides in the sinus gland of Cardisoma carnifex: isolation and
amino acid analysis. Journal of Comparative Physiology 153: 207-221.

Nunan, L.M., Poulos, B.T. and Lightner,D.V. 1998. The detection ofwhite spot
syndromevirus (WSSV) and yellowhead virus (YHV)in imported commodity
shrimp. Aquaculture 160:19-30.

Oanh, D.T.T., Hoa, T.T.T. and Phuong, N.T. 2001. Characterization and pathogenicity of
Vibrio bacteria isolated from freshwater prawn (Macrobrachium rosenbergii)
hatcheries. In Proceedings of the 2001 annual workshop of JIRCASMekong delta
project., 27—29 November 2001. CLLRI-CTU-JRCAS, Vietnam.

Ohs, C.L., D’abramo, L.R. and Kelly, A.M. 2006. Effect of dietary administration of
17a-methyltestosterone on the sex ratio of postlarval freshwater prawn,
Macrobrachium rosenbergii, during the nursery stage of culture. Journal of the
World Agquaculture Society 37(3): 328-333.

Okumura, T. and Hara, M. 2004. Androgenic gland cell structure and spermatogenesis
during the molt cycle and correlation to morphotypic differentiation in the giant
freshwater prawn, Macrobrachium rosenbergii. Zoological Sciences 21(6): 621—
628.

Okuno, A., Hasegawa, Y., Oshiro, T. Katakura, V. and Nagasawa,
H.1999.Characterization and cDNA cloning of the androgenicgland hormone of
the terrestrial isopod Armadillium vulgare.Biochemistry and Biophysics Research
Communications 264:419-23.

96



Ordinetz-Collart, O. 1990. Interactions entre le parasite Probopyrus bithynis (Isopoda,
Bopyridae) et lun de ses hotes, la crevette Macrobrachium amazonicum
(Decapoda, Palaemonidage). Crustaceana 58:258-69.

Pan, L.Q., Hu, F.W., Jing, F.T., Liu, H.J. 2008.The effect of different acclimation
temperatures on the prophenoloxidase system and other defence parameters in
Litopenaeus vannamei.Fish and Shellfish Immunology 25:137-42.

Pandian, T. J. and Shedla S. G. 1995. Hormona induction of sex reversal in
fish.Aquaculture 138: 1-22.

Panicker, P.K.R. and Kadri, E.S. 1981.Rearing of Macrobrachium rosenbergii in
cemented pond with running water and in kachna pondwith stagnant water. In
Proceedings of the Short-TermTraining Programme in Brackishwater Prawn and
Fish Culture, 8-30 September 1980, Brackishwater Fish Farm, Kakinada, India,
ed. S.N. Dwivedi, H.G. Hingorani, V. Ravindranathan and J. Somalingam, pp.
108-9. Centra Institute of Fisheries Education, Bombay.

Passano, M. 1960. Moulting and its control.InThe physiology of Crustacea, Vol. 1, ed. T.
H. Waterman, pp. 473-536.Academic Press, New Y ork.

Payen, G., Costlog, JD. and Charniaux-Cotton, H. 1971. Etude comparative de
I ultrastructure des glandes androgenes de crabes normaux et pedoncul ectonises
pendant la vidarvaire ou apres la puberte chez les especes.
Rhithropanopeusharriisii (Could) et Callinectes sapidusRathbun. General and
Cornparative Endocrinology 17: 526-542.

Peebles, J.B. 1979.The role of prior residence and relative size incompetition for shelter
by theMalaysian prawn Macrobrachiumrosenbergii.Fishery Bulletin 76:905-11.

Peng, S.E., Lo, C.F., Ho, C.H., Chang, C.F. and Kou, G.H. 1998.Detection of white spot
baculovirus (WSBV) in giant freshwaterprawn, Macrobrachium rosenbergii,
using polymerase chainreaction.Aquaculture 164:253-62.

Phadtare, S., Alsina, J. and Inouye, M., 1999. Cold-shock response and cold-shock
proteins Sangita Phadtare , Janivette Alsina and Masayori Inouye. microbiology,
2: 175-180.

97



Phillips, M.J. 2002.Fresh water aquaculture in the LowerMekong Basin.MRC Technical
Paper No. 7, Mekong River Commission, Phnom Penh.

Phuong, N.T.,Hai, T.N.,Hien, T.T.T., Bui, T.V.,Huong,D.T.T., Son, V.N., Morooka, Y .,
Fukuda, Y. and Wilder, M.N. 2006.Current status of freshwater prawn culture in
Vietnam and the development and transfer of seed production
technology.Fisheries Science 72:1-12.

Piferrer, F., Cal, R.M., Alvarez-Blazquez, B., Sanchez, L. and Martinez, P. 2000.
Induction of triploidy in the turbot (Scophthalmus maximus): |. Ploidy
determination and the effects of cold shocks. Aquaculture 188: 79— 90.

Piferrer, F. 2001. Endocrine sex control strategies for the feminizationof teleost
fish.Aquaculture 197:229-81.

Piferrer, F., 2003. Induction of triploidy in the turbot (Scophthalmus maximus) I1. Effects
of cold shock timing and induction of triploidy in a large volume of eggs.
Aquaculture, 220(1-4): 821-831.

Pillai, B.R., Sahu, S. andMohanty, S. 2007. Growth, survival, yields and weight class
distribution of monosex populations of giant freshwater prawn Macrobrachium
rosenbergii (De Man). In: Freshwater Prawns: Advances in Biology, Aquaculture
and Marketing,ed. C.M. Nair and D.D. Nambudiri, pp. 410-416. Allied
Publishers, New Delhi, India.

Pillay, T.V.R. 1990. Aquaculture-Principles and Practices, p.599. Fishing News Book,
Blackwell Scientific Publications. Oxford, England.

Ponce-Palafox, I., Martinez-Palacios, C. A. and Ross, L. G. 1997. The effect of salinity
and temperature on the growth and survival rates of juvenile white shrimp,
Penaeus vannamei Boone, 1931. Aquaculture 157:107-15.

Ponnuchamy, S., Ravichandra, R. and Katre, S., 1980. Effects of eyestalk ablation on
growth and food conversion efficiency of the freshwater prawn Macrobrachium
lanchesteri (De Man).Hydraobiologia 77: 77-80.

98



Qian, D., Shi, Z., Zhang, S, Cao, Z., Liu, W., Li, L., Xie, Y., Cambournac, |I. and
Bonami, JR. 2003. Extra small viruslike particles (XSV) and nodavirus
associated with whitish muscle disease in the giant freshwater prawn
Macrobrachium rosenbergii. Journal of Fish Diseases 26:521—7.

Quakenbush, L.S. and Herrnkind, W.F. 1981. Regulation of molt and gonadal
development in the spiny lobster, Panulirus urguv (Crustacea: Palinuridag): Effect
of eyestalk ablation. Compar ative Biochemistry Physiology 69A: 523-527.

Quakenbush, L.S. and Herrnkind, W.F., 1983. Partia characterization of eyestalk
hormones controlling moult and gonadal development in the spring lobster
Panulirus argus. Journal of Crustacean Biology 3: 34-44.

Raanan, Z. 1982.The ontogeny of social structure in the freshwaterprawn
Macrobrachium rosenbergii (De Man).PhD Thesis, TheHebrew University of
Jerusalem.

Ra anan, Z. 1983. The effect of size ranking on the moulting cycle of juvenile stages of
the freshwater prawn Macrobrachium rosenbergii(De Man) when reared
individually and in pairs (Decapoda, Carided). Crustaceana, 45: 131-138.

Ra anan, Z. and Cohen, D. 1982. Production of the fresh water prawn, Macrobrachium
rosenbergii, in Israel . Winter activities 1980/81.Israeli Journal of Aquaculture —
Bamidgeh 34: 47-58.

Ra anan, Z. and Cohen, D. 1983.Production of the freshwaterprawn, Macrobrachium
rosenbergii, in Isragl. 1l. Selective stockingof size subpopulations. Aquaculture
31:369-79.

Ra anan, Z. andCohen, D. 1984.Characterization of size distributiondevelopment in the
freshwater prawn Macr obrachiumrosenber gii (DeMan) juvenile
populations.Crustaceana 46:271-82.

Ra anan, Z. and Cohen, D. 1985.0ntogeny of social structure andpopulation dynamicsin
the giant freshwater prawn, Macrobrachiumrosenbergii (De Man). In Crustacean
Issues, Vol. 3:Crustacean Growth: Factors in Adult Growth, ed. A.Wenner,pp.
277-311. A.A. Bakema, Rotterdam.

99



Ra anan, Z. and Sagi, A. 1985.Alternative mating strategies in malemorphotypes of the
freshwater prawn Macrobrachium rosenbergii(De Man).Biological Bulletin
169:592-601.

Ra anan, Z., Sagi, A., Wax, Y., Karplus, |., Hulata, G. and Kuris, A. 1991. Growth, size,
rank and maturation of the freshwater prawn Macrobrachium rosenbergii:
Analysis of marked prawn in an experimental population. Biological Bulletin
181:379-386.

Radhakrishan, E.V. and Vijayakumamn, M., 1984. Effect of eyestak ablation in the
spiny lobster Panulirus homurus (Linnaeus): 1. On moulting and growth. Indian
Journal of Fisheries 31(1): 148- 155.

Rahman, S.M.S., Wahab, M.A., Islam, M.A., Kunda, M. and Azim, M.E. 2010.Effects of
selective harvesting and claw ablation of all-male freshwater prawn
(Macrobrachium rosenbergii) on water quality, production and economics in
polyculture ponds.Aquaculture Research 41:e404-e417.

Rahman, S. M. S, Islam, M. A., Wahab, M. A., Banu, M. R., Kunda, M. and Azim, M. E.
2012.Effects of Stocking Density of All-male Macrobrachium rosenbergii (De
Man, 1879) in Polyculture Ponds on Production and Economics. Asian Fisheries
Science25:133-143.

Rao, R.M. 1965.Breeding behavior inMacrobrachium rosenbergii (De Man).Fisheries
Technology (India) 2:19-25.

Ranjeet, K. and Kurup, B.M. 2002. Management strategies associating batch-graded and
size-graded post larvae can reduce heterogeneous individua growth in
Macrobrachium rosenbergii (De Man). Aquaculture Research 33:1221-1231.

Ranjeet, K. and Kurup, B.M. 2001. Primary intrinsic factors governing the heterogenous
individual growth in male morphotypes of Macrobrachium rosenbergii. Paper
presented at the International Conference on Fisheries, Aquaculture and
Environment in the NW Indian Ocean, January, 8-10, 2001, Sultan Qaboos
University, Sultanate of Oman.

Ranjeet, K. and Kurup, B.M. 2000. Effect of hatching intensity on growth and
metamorphosis of larvae of Macrobrachium rosenbergii (de Man). Paper

100



presented at the National Workshop on Freshwater Prawn Farming, February, 8-9,
2000, Néellore, India.

Ranjeet, K. and Kurup, B.M. 1999. Effect of hatching order on growth and
metamorphosis of larvae of Macrobrachium rosenbergii (de Man). Paper
presented at the National Symposium on Sustainable Development of Fisheries
Towards 2020 AD - Opportunities and Challenges, November, 23-25, 1999,
Kochi, India

Rodrigues, J.B.R. and Zimmermann, S. 1997. Cultivo de camaroes de agua doce. In
Aquicultura: Uma Introducao para os Cursos de Graduacao, ed. C.R. Poli, pp.
80-117. Universidade Federal de Santa Catarina (UFSC), Florian ~ opolis.

Rodrigues, J.B.R., Rodrigues, C.C.B., Macchiavello, J.G., Gomes, S.Z. and Beirao, L.H.
1991. Manual de Cultivo do Camarao de ~ Agua Doce Macrobrachium
rosenbergii na Regi"ao Sul do Brasil. Universidade Federa de Santa Catarina
(UFSC), Florianopalis.

Roegge,M.A., Rutledge, W.P. and Guest,W.C. 1977.Chemical control of Zoothamnium
sp. on larval Macrobrachium acanthurus.Aquaculture 12:137-40.

Roman-Contreras, R. 1993.Probopyrus pacificensis, a new parasite species (Isopoda:
Bopyridae) of Macrobrachium tenellum (Smith, 1871) (Decapoda: Palaemonidae)
of the Pacific Coast of Mexico. Proceedings of the Biological Society of
Washington 106:689-97.

Rungsin, W., Paankhao, N. and Na-Nakorn, U. 2006.Production of all-male stock by
neofemale technology of the Tha strain of freshwater prawn, Macrobrachium
rosenbergii.Aquaculture 259: 88-94.

Sagi, A. 1990. Male reproduction in the freshwater prawn Macrobrachiumrosenbergii
(Decapoda, Palaemonidae): physiologyand endocrine regulation. In Advances in
Invertebrate Reproduction5, ed. M. Hoshi and O. Yamashita, pp. 209-15.
Elsevier,Amsterdam.

Sagi, A. and Afao, E.D. 2005. The androgenic gland and monosex culture of freshwater
prawn Macrobrachium rosenbergii (DeMan): a biotechnical perspective.
Agquaculture Research 36: 231-237.

101



Sagi, A. and Ra anan, Z. 1988.Morphotypic differentiation of malesof the freshwater
prawvn Macrobrachium rosenbergii: changes inthe midgut glands and the
reproductive system. Journal of CrustaceanBiology 8:43—7.

Sagi, A., Raanan, Z., Cohen, D. and Wax, Y. 1986. Production of Macrobrachium
rosenbergii in monosex population: yield characteristics under intensive
monoculture conditions in cages. Agaculture 51: 265-275.

Sagi, A., Milner, Y. and Cohen, D. 1988.Spermatogenesis and sperm storage in the testes
of the behaviorally distinctive male morphotypes of Macrobrachium rosenbergii
(Decapoda, Palaemonidae).Biological Bulletin 174: 330-336.

Sagi A., Cohen D. and Milner Y. 1990.Effect of androgenic gland ablation on
morphotypic differentiation and sexual characteristics of male freshwater prawns,
Macrobrachium rosenbergii.General and Comparative Endocrinology 77: 15-22.

Sagi, A., Snir, E. and Khalila, I. 1997. Sexua differentiation indecapod crustaceans: role
of the androgenic gland. InternationalJournal of Invertebrate Reproduction and
Development 31:55-61.

Sakamoto, T. and Biyant, D. A., 1997.Temoerature-reaulated mRNA accumulation and
stabilizeion for fatty-acid desaturase genes in the cyanobacterium Synechococcus
sp. Strain PCC 7002.Molecular Microbiology 23: 1281-1 292.

Sampaio, C.M.S. 1995. Otimizacao do manejo alimentar de Macrobrachium rosenbergii
(De Man, 1879) (Crustacea, Palaemonidae) com rac,”ao balanceada, durante a
fase de berc,”ario |I. PhD Dissertation (Doutorado em Aquicultura), Universidade
Estadual Paulista, Jaboticabal.

Sampaio, C.M.S. and Vaenti,W.C. 1996. Growth curves for Macrobrachiumrosenbergii
in semi-intensive culture in Brazil. Journalof the World Aquaculture Society
27:353-8.

Sampaio, C.M.S,, Valenti, W.C. and Carneiro, D.J. 1996. Desempenho de pos-larvas de
Macrobrachium rosenbergii (De Man, 1879) (Crustacea, Palaemonidae)
cultivadas em diferentes densidades e alimentadas com racao e aimento
natural.ln Anais da 32 Reuniao Anual da Sociedade Brasileira de Zootecnia, 21—
26 julho 1996, Fortaleza, pp. 591-3. Sociedade Brasileira de Zootecnia, Vicosa.

102



Sandifer, P.A. and Smith, T.1.J. 1975. Effects of population densityon growth and
survival of Macrobrachium rosenbergii rearedin recirculating water management
systems. Proceedings of theWorld Mariculture Society 6:43-53.

Sandifer, P.A. and Smith, T.I.J. 1977.Intensive rearing of postlarvalMalaysian prawns
(Macrobrachium rosenbergii) in a closed cyclenursery system.Proceedings of the
World Mariculture Society8:225-35.

Sandifer, P.A. and Smith, T.l.J. 1978. Aquaculture of Malaysianprawns in controlled
environments. FoodTechnology 32(7):36-8,40-2, 44-5, 83.

Sandifer, P.A. and Smith.T.I.J. 1979.Possible significance of variation in the larval
development of palaemonid shrimp.Journal of Experimental Marine Biology and
Ecology39: 55-64.

Sandifer, P.A., Hopkins, J.S. and Smith, T.1.J., 1977. Production of juveniles. status of
Macrobrachiumhatcheries, 1976. In Shrimp and Prawn Farming in the Western
Hemisphere, ed. JA. Hanson and H.L. Goodwin, pp. 220-231. Dowden,
Hutchinson and Ross, Inc., Stroudsburg, Pa.

Sandifer, P.A., Hopkins, J.S. and Smith, T.l.J. 1975. Observations onsalinity tolerance
and osmoregulation in laboratory-rearedMacrobrachiumrosenbergii post-larvae
(Crustacea: Caridea). Aquaculture6:103-14.

Sandifer, P.A., Smith, T.I.J,, Jenkins, W.E. and Stokes, A.D. 1983.Seasona culture of
freshwater prawns in South Carolina. INCRC Handbook of Mariculture, Vol. 1:
Crustacean Aquaculture,ed. J.P. McVey and JR.Moore, pp. 189-204. CRC Press,
BocaRaton.

Sargjini, S. 1963. Comparison of the effects of androgenic hormone and testosterone
propionate on the femaleOcypod crab.Current Science 32(9):411-412.

Sarver, D., Maecha, S. and Onizuka, D. 1982. Possible sources ofvariability in stocking
mortality in post-larval Macrobrachiumrosenbergii. In Giant Prawn Farming,
Developments in Aquacultureand Fisheries, Vol. 10, ed. M.B. New, pp. 99—
113.Elsevier Scientific Publishing, Amsterdam.

103



SAS Institute Inc., 1987. SAS User's Guide: Statistics. 6th Edition.SAS Institute Inc.,
Gary, NC, 1028 pp.

Schmalbach, A.E., Harpaz, S., Kahan, D., Galun, R. and Frandenberg,E. 1984.Periodic
cheliped autotomy in the maes of theMaaysian prawnMacrobrachium
rosenber gii.Naturwissenschaften71:325-6.

Schmitt, A.S.C. and Uglow, R.F. 1996. Effects of temperature changerate on nitrogen
effluxes of Macrobrachium rosenbergii (DeMan). Aquaculture 140:373-81.

Schuldt, M. and Rodrigues-Cap’itulo,A. 1985. Biological and pathologicalaspects of
parasitism in the branchial chamber of Palaemonetesargentinus (Crustacea:
Decapoda) by infestation withProbopyrus cf. oviformis (Crustacea: 1sopoda).
Journal of InvertebratePathology 45:139-46.

Schwantes, V.S. 2007.Social, economic, and production characteristicsof freshwater
prawn Macrobrachium rosenbergii culture inThailand.MSc Thesis, School
of Natural Resources and Environment, University of Michigan.

http://deepblue.lib.umich.edu/bitstream/2027.42/50489/4/Thesi s final . pdf]

Schwantes, V., Diang, J.S, Lin, C.K., Derun, Y. and Yi, Y. 2007a.Socioeconomic and
technical survey of freshwater prawn Macrobrachiumrosenbergiiculture in
Thailand. In Abstracts of Aquaculture2007, 26 February—2 March 2007, San
Antonio, Texas,USA, p. 828.World Aquaculture Society, Baton Rouge.

Schwantes, V., Diana, J.S. and Yi, Y. 2007b. Freshwater prawn farmingin Thailand:
cooperation keeps intensive production profitable.Global Aquaculture Advocate
10(1):70-3.

Scudder, K.M., Pasanello, E., Krafsur, J. and Ross, K. 1981.Analysisof locomotory
activity in juvenile giantMalaysian prawns, Macrobrachiumrosenbergii (De Man)
(Decapoda, Palaemonidage).Crustaceana 40:31-5.

Silva, J., Hearnsberger, J., Hagan, R. and Ammerman, G. (Eds) 1989.A summary of
processing research on freshwater prawns atMississippiState University, 1984—
1988.Mississippi Agricultural andForestry Experiment Station (MAFES) Bulletin
961. MississippiState University, Mississippi.

104


http://deepblue.lib.umich.edu/bitstream/2027.42/50489/4/Thesis%20final.pdf�

Silverthorn, S. U. and Reese, A.M. 1978. Cold tolerance at three salinities in post-larval
prawns, Macrobrachium rosenbergii (De Man).Aquaculture 15: 249-255.

Siripornadulsil, W. Thongserm, M. and Siripornadulsil, S. 2014.Pathogenicity of
halophilic Vibrio harveyi in giantfreshwater prawns (Macrobrachium
rosenbergiiDe Man).Aquaculture Research 45: 1979-1988.

Skinner, D.M. 1985. Molting and regeneration.InThe Biology of Crustacea, Vol. 9, ed.
D.E. Blissand L.H. Mantel, pp. 43-146. Academic Press, New Y ork.

Smith, T.I.J. and Hopkins, JS. 1977. Apparatus for separating postlarvaprawns,
Macrobrachium rosenbergii, from mixed larvalpopulations. Aquaculture 11:273—
8.

Smith, T.1.J. and Sandifer, P.A. 1975. Increased production of tankrearedMacrobrachium
rosenbergii through use of artificia substrates.Proceedings of the World
Mariculture Society 6:55-66.

Smith, T.I.J. and Wannamaker, A.J. 1983. Shipping studies withjuvenile and
adultMalaysian prawnsMacrobrachium rosenbergii(De Man). Aguacultural
Engineering 2:287-300.

Smith,T.1.J., Sandifer, P.A. and Smith, T.J. 1978. Population structure of Maaysian
prawn Macrobrachium rosenbergii (de Man) reared in earthen ponds in South
California, 1974-1976. Processing of the World Mariculture Society 9: 21-38.

Smith, T.I.J,Waltz,W. and Sandifer, P.A. 1980.Processing yields forMalaysian prawns
and the implications.Proceedings of theWorldMariculture Society 11:557—69.

Smith, T.1.J., Jenkins, W.E. and Sandifer, P.A. 1983. Enclosed prawnnursery systems and
effects of stocking juvenile Macrobrachiumrosenbergii in ponds. Journal of the
World Mariculture Society14:111-25.

Somero, G. N. 2005. Linking biogeography to physiology: evolutionary and acclamatory
adjustments of thermal limits. Frontiersin Zoology 2: 1-9.

105



Son, V.N., Yi, Y. and Phuong, N.T. 2007.River pen culture ofgiant freshwater prawn
Macrobrachium rosenbergii (De Man)in southern Vietnam. In Freshwater
Prawns. Advances in Biology,Aquaculture and Marketing, ed. C.M. Nair, D.D.
Nambudiri,S. Jose, T.M. Sankaran, K.V. Jayachandran and K.R. Salin,pp. 421—
30. Kerala Agricultura University, Thrissur.

Sorgeloos, P. and Leger, P. 1992. Improved larviculture outputs ofmarine fish, shrimp
and prawn. Journal of theWorld AquacultureSociety 23:251-64.

Siddiqui,A.Q., Hafedh, Y.S. A., Harbi, A. H. A. andAli, S. A. 1997.Effects of stocking
density and monosex culture of freshwater prawn Macrobrachium rosenbergii on
growth and production in concrete tanks in Saudi Arabia.Journal of the world
aquaculture society28(1): 106-112.

Stanley, RW. and Moore, L.B. 1983. The growth of Macrobrachium rosenbergii fed
commercial feeds in pond cages. Journal of the World Mariculture Society
14:174-84.

Sroyraya, M., Hanna, P.J. and Sobhon, P. 2011. Tissue and Cell Cells producing insulin-
like androgenic gland hormone of the giant freshwater prawn, Macrobrachium
rosenbergii, proliferate following bilateral. Tissue and Cell, 43(3): 165-177.

Sroyraya, M., Chotwiwatthanakun, C., Stewart, M.J., Soonklang, N., Kornthonga, N.,
Phoungpetchara, |., Hanna, P.J. and Sobhon, P. 2010. Bilateral eyestalk ablation
of the blue swimmer crab, Portunus pelagicus, produces hypertrophy of the
androgenic gland and an increase of cells producing insulin-like androgenic gland
hormone. Tissue Cell 42: 293-300.

Sukumaran, N. and Muthukumaran, A. 2004. Freshwater prawn culture in India
traditional industry moves toward modern practices. Global Aquaculture
Advocate 7(4): 48-51.

Sureshkumar, S. and Kurup, B.M. 1998.Biochemica characterisation of different male
morphotypes of Macrobrachium rosenbergii (de Man). Fishery Technology
35(1): 18-25.

Symons, P.E.K. 1972. Behavioral adjustments of population density to available food by
juveniles of Atlantic salmon.Journal of Animal Ecology 40: 569-587.

106



Tanck, M. W. T., Booms, G. H. R., Eding, E. H., Wendelaar Bonga, S. E. and Komen, J.
2000. Cold shocks: a stressor for common carp. Journal of Fish Biology 57: 881—
894.

Teshima, S. and Kanazawa. A. 1971. Bioconversion of progesterone by the ovaries of
crab, Portunus trituberculatus.General and Compar ative Endocrinology 17: 152—
157.

Telecky, T.M. 1982.The proportion of runt-fertilized females intwo captive populations
of Macrobrachium rosenbergiiand thebehavior of runts associated with a
courting bull and female. MScThesis, University of Nevada.

Telecky, T.M. 1984. Alternate male reproductive strategies in thegiant Malaysian prawn
Macrobrachium rosenbergii. Pacific Science38:372-3.

Thieringer, H. A., Jones, P. G. and Inouye, M. 1998. Cold shock and
adaptation.Bioassays 20: 49-57.

Tidwell, JH. and Bratvold, D. 2005. Utility of added substrates in shrimp culture. In
Periphyton: Ecology, Exploitation and Management, ed. M.E. Azim, M.C.J.
Verdegem, A.A. van Dam and M.C.M. Beveridge, pp. 247-68. CABI Publishing,
Wallingford.

Tidwell, JH., Webster, C.D., Sedlacek, J.D., Weston, P.A., Knight,W.L., Hill, S.J.,,
D’Abramo, L.R., Daniels, W.H., Fuller, M.J. andMontanez, J.L. 1995.Effects of
complete and supplementaldiets and organic pond fertilization on production of
Macrobrachiumrosenbergii and associated benthic
macroi nvertebratepopul ations.Aquacul ture 138:169-80.

Tidwell, JH.,Coyle, S.VanArnum,A. and Weibel, C. 2000. Productionresponse of
freshwater prawns Macrobrachium rosenbergiito increasing amounts of artificial
substrate in ponds. Journal ofthe World Aquaculture Society 31:452-8.

Tidwell, JH., Coyle, S.D. andDasgupta, S. 2004a. Effects of stockingdifferent fractions
of size graded juvenile prawns on productionand population structure during a
temperature-limited growoutperiod. Aquaculture 231:123-34.

107



Tidwell, JH., Coyle, S.D., Dasgupta, S., Bright, L.A. and Y asharian,D.K. 2004b.Impact
of different management technologies onthe production, population structure, and
economics of freshwaterprawn Macrobrachium rosenbergii culture in
temperateclimates.Journal of the World Aquaculture Society 35:498-505.

Tierney, A.J., Kim, T., Abrams, R. 2003. Dopamine in crayfish and other crustaceans:
distribution in the centra nervous system and physiological functions.
Microscopy Research and Technol ogy60:325-35.

Thorgaard, G.H., 1983. Chromosome set manipulation and sex control in fish. InFish
Physiology, vol. IXB, ed. W.S. Hoar, D.J. Randall andE.M. Donaldson, pp. 405—
434 Academic Press, New Y ork.

Tonguthai, K. 1992.Diseases of the freshwater prawn Macrobrachiumrosenbergii in
Thailand. In Diseases in Asian Aquaculture,ed. |.M. Shariff, R.F. Subasinghe and
J.R. Arthur,pp. 89-95. Fish Health Section, Asian Fisheries Society,Manila.

Trider, D.J., Mason, E.G. and Castell, J.D. 1979.Survival and growth of juvenile
American lobsters (Homarus americanus) after eyestalk ablation.Journalof
theFisheries Research Board Canadian36: 93-97.

Truesdale, F.M. and Mermilliod, W.J. 1977.Some observations onthe host—parasite
relationship ofMacrobrachium ohione (Smith)(Decapoda, Palaemonidae) and
Probopyrus bithynis Richardson(l sopoda, Bopyridag).Crustaceana 32:216-20.

Tung, C.W., Wang, C.S. and Chen, S.N. 1999. Histological and electron microscopic
study on Macrobrachiummuscle virus (MMV) infection in the giant freshwater
prawn, Macrobrachium rosenbergii (De Man), cultured in Taiwan. Journal of
Fish Diseases 22: 319-23.

Uddin, S. 2007.Mixed culture of tilapia (Oreochromis niloticus)and freshwater prawn
(Macrobrachium  rosenbergii) in  periphytonbased ponds. University
of Wageningen.The Netherlands.

Uddin, M.S,, Fatema, M.K.,Wahab, M.A. and Azim, M.E. 2005.Effectsof periphyton
substrates and addition of freshwater prawnMacrobrachium rosenbergii on pond
ecology and tilapia Oreochromisniloticus production. In Abstracts ofWorld

108



Aquaculture2005, 9-13May 2005, Bali, Indonesa, p. 662.World
AquacultureSociety, Baton Rouge.

Uddin, S., Azim, M.E.U., Wahab, A. and Verdegem, M.C.J. 2006. The potentia of mixed
culture of geneticaly improved farmed tilapia (Oreochromis niloticus) and
freshwater giant prawn (Macrobrachium rosenbergii) in periphyton-based
systems. Aquaculture Research 37: 241-7.

Uddin, M.S,, Farzana, A., FatemaM.K., Azim,M.E.,Wahab, M.A.and Verdegem, M.C.J.
2007a.Technical evaluation of tilapia(Oreochromis niloticus) monoculture and
tilapia-prawn (Macrobrachiumrosenbergii) polyculture in earthen ponds with
orwithout substrates for periphyton development.Aquaculture269:232—40.

Uddin, M.S, Azim, M.E, Wahab, M.A., Verdegem, M.CJ. andVerreth, JA.J
2007b.Mixed culture of tilapia, Oreochromisniloticus and freshwater prawn,
Macrobrachium rosenbergii inperiphyton-based systems. In Abstracts — National
Workshop onFreshwater Prawn Farming: Search for New Technologies, 16
May2007,Mymensingh, ed. W.A.Wahab and M.A.R. Faruk, p. 17.Bangladesh
Agricultural  University (BAU) and Bangladesh FisheriesResearch Forum
(BFRF), Mymensingh.

Uddin, M.S, Rahman, SM.S., Azim, M.E., Wahab, M.A. Verdegem, M.C.J. and
Verreth, J.A.J. 2007c.Effects ofstocking density on production and economics of
Nile tilapia(Oreochromis niloticus) and freshwater prawn
(Macrobrachiumrosenbergii) polyculture in periphyton-based
systems.AquacultureResearch 38:1759-69.

Uddin, M.S., Verdegem, M.C.J., Azim, M.E. and Wahab, M.A.2007d. Periphyton-based
tilapia-prawn polyculture: new dimensionin aquaculture may support organic
status. Global Aquaculture Advocate 10(1):50-3.

Uno, Y. and Kwon, C.S. 1969. Larva development ofMacrobrachium rosenbergii (De
Man) reared in the laboratory. Journal of the Tokyo University of Fisheries
55:179-90.

Uno, Y., Bejie, A.B. and Igarashi, Y., 1975. Effects of temperature on the activity of
Macrobrachium rosenbergii.La Mer 13: 38-42.

Vaenti, W.C. and Moraes-Riodades, P.M.C. 2004.Freshwaterprawvn farming in
Brazil.Global Aquaculture Advocate7(4):52-3.

109



Valenti, W.C. 1989.Efeitos da densidade populacional sobre o cultivodo camar”ao
Macrobrachium rosenbergii (DeMan, 1879) nonorte do Estado de S'ao Paulo:
an’alise quantitativa (Crustacea,Palaemonidae). PhD Thesis, Tese de Doutorado,
Universidadede Sao Paulo, Sao Paulo.

Valenti, W.C. 1990.Criac,”ao de camar”oes de “agua doce Macrobrachiumrosenbergii. In
Anais da 27 Reuni"ao Anual da SociedadeBrasileiradeZootecniae 12Reuni”ao da
Associac,”ao Latino-Americana de Producao Animal, 22-27 julho 1990,
Campinas,pp. 757-85. Fundacao de Estudos Agr arios Luiz de Queiroz(FEALQ),
Piracicaba.

Vaenti, W.C. 1995.Manejo ecologico de viveiros de engorda decamaroes deagua doce.
In Anaisdo VIl Smposio Brasileiro deAquicultura, 27-30 outubro 1992, Peruibe,
pp. 11-22. Academia de Ci"encias do Estado de Sao Paulo (ACIESP), Sao Paulo.

Valenti, W.C. 1996.Criacao de Camaroes em "Aguas Interiores. BoletimT ecnico do
Centro de Aquicultura da Universidade EstadualPaulista (CAUNESP) 2.
Fundacao de Estudos e Pesquisas emAgronomia, Medicina Veterinaria e
Zootecnia (FUNEP), SaoPaulo.

Vaenti, W.C. 1998aSstemas de producao na fase de crescimentofinal. In
Carcinicultura de © Agua Doce: Tecnologia para a Producaode Camaroes, ed.
W.C. Vaenti, pp. 165-77. Fundacao deAmparo "a Pesquisa do Estado de Sao
Paulo (FAPESP), Sao Pauloand Instituto Brasileiro do Meio Ambiente e dos
Recursos NaturaisRenov aveis (IBAMA), Brasilia.

Valenti, W.C. 1998b. Carcinicultura de “agua doce no Brasil:mitosredidade e
perspectivas. In Anais do Aquicultura Brasil ' 98, 2—6novembro 1998, Recife, Vol.
1. Confer"encias, pp. 383-90. WorldAquaculture Society (Latin American
Chapter), Baton Rouge.

Valenti, W.C. and Moraes-Riodades, P.M.C. 2004.Freshwater prawn farming in
Brazil.Global Aquaculture Advocate 7(4):52-3.

Valenti, W.C. and Tidwell, JH. 2006. Economics and managementof freshwater prawn
culture in Western Hemisphere InShrimpCulture: Economics, Market, and Trade,
ed. P.S. Leung and C.Engle, pp. 261-76. Blackwell Publishing, Oxford.

110



Van den Burg, E. H., Peeters, R. R, Verhoye, M., Meek, J., Flik, G. and Van der Linden,
A. 2005. Brain responses to ambient temperature fluctuations in fish: reduction of
blood volume and initiation of a whole-body stress response. Journal of
Neurophysiology 93: 2849-2855.

Veith W.J. and Malecha, S.R. 1983.Histochemica study of the distributionof lipids 3-
aand 3-B-hydroxysteroid dehydrogenasein the androgenic gland of the cultured
prawn Macrobrachiumrosenbergii (DeMan) (Crustacea; Decapoda).SouthAfrican
Journalof Science 79:84-5.

Vijayan, K.K., Stalin Rg}, V., Alavandi, S.V., Thillar Sekhar, V. andSantiago, T.C. 2005.
Incidence of white muscle disease, a virallike disease associated with mortalities
in hatchery-rearedpostlarvae of the giant freshwater prawn Macrobrachium
rosenbergii(De Man) from the southeast coast of India. AquacultureResearch
36:311-16.

Ventura, T., Manor, R., Aflalo, E.D., Weil, S., Raviv, S., Glazer, L.and Sagi, A.
2009.Temporal silencing of an androgenic-glandspecificinsulin-like gene
affecting phenotypic gender differencesand spermatogenesis.Endocrinology
15:1278-86.

Verdonck, L., Swings, J., Kersters, K., Dehasque, M. and Sorgeloos,P. 1994.Variability
of the microbial environment of rotifer(Brachionus plicatilis) and Artemia
production systems.Journalof the World Aquaculture Society 25:55-9.

Vernberg, F.J. and Vernberg, W.B. 1970. The Anima and the Environment.Holt,
Rhinehart and Winston, Inc., New York, N.Y., 398 pp.

Vijayakumaran, M. and Radhakrishnan, E.V. 1984.Effect of eyestalk ablation in the
spiny lobster Panulirus homarus (Linnaeus). 2. On food intake and conversion.
Indian Journal of Fisheries31: 148-155.

Waddy, S.L. 1988.Farming the homarid lobster: state of the art.World Aquaculture 19(4):
63-71.

Wahab, M.A., Mannan, M.A., Hoda, M.A., Azim, M.E., Tollervey, A.G. and Beveridge,
M.C.M. 1999.Effects of periphytongrownon bamboo substrates on growth and
production of Indian major carp rohu (Labeo rohita).Bangladesh Journal of
FisheriesResearch3:1-10.

111



Weimin, M. 2007. Status and prospects of freshwater prawn culture in China. In
Freshwater Prawns. Advances in Biology, Aquaculture and Marketing, ed. C.M.
Nair, D.D. Nambudiri, S. Jose, T.M. Sankaran, K.V. Jayachandran and K.R.
Salin, pp. 32-40. Allied Publishers, New Delhi.

Wickins, J.F. and Lee, D.O’C. 2002.Crustacean Farming: Ranching and Culture, (2nd
Edition). Blackwell Science, Oxford.

Wiesepape, L.M. 1975. Thermal Resistance and Acclimation Rate in Young White and
Brown Shrimp, PenaeussetiferusLinn and Peneaeus aztecus Ives. Texas A and M
University, Sea Grant Publ. TAMU SG-76-202, 196 pp.

Willis, S.AA. and Berrigan, M.E. 1977. Effects of stocking size anddensity on growth and
survival of Macrobrachium rosenbergii(DeMan) in ponds. Proceedings of
theWorldMariculture Society8:251-64.

Wilder, M.N., Okumura, T., Suzuki, Y., Fusetani, N. and Aida, K. 1994. Vitellogenin
production induced by eyestalk ablation in juvenile giant freshwater prawn,
Macrobrachium rosenber gii,and trial-methyl famesoate administration.Zool ogical
Science 11: 45-53.

Wohlfarth, G.W., Hulata, G., Karplus, |. and Halevy, A. 1985. Polyculture of freshwater
prawnMacrobrachium rosenbergii in intensively manured ponds, and the effect of
stocking rate of prawns and fish on their production characteristics. Aquaculture
46: 143-56.

Wouters, J. A., Rombouts, F.M., Kuipers, O.P., De Vos, W.M. and Abee, T. 2000. The
role of cold-shock proteins in low-temperature adaptation of food-related bacteria.
Systematic and applied microbiology, 23(2): 165-73.

Wright, S., 1951.The genetical structure of populations.Annals of Eugenics 15: 323-354.

Wyban, J., Walsh, W. A. and Godin, D. M. 1995. Temperature effect on growth, feeding
rate and feed conversion of the pacific white shrimp (Penaeus
vannamei).Aquaculture 138:267—-79.

112



Yeh, S.P., Chiu, H.T. and Cheng, W. 2006. Norepinephrine induces transient modulation
of the physiological responses of whiteleg shrimp, Litopenaeus vannamei.
Aquaculture 254:693-700.

Yeh, S-P,, Hsia, L-P.and Liu, C-H. 2013. Usage of electrolytic water system in the giant
freshwater prawn, Macrobrachium rosenbergii (de Man) larval hatchery system.
Aquaculture Research 44:713-727.

Y oganandhan, K., Learivibhas, M., Sriwongpuk, S. and Limsuwan, C. 2006.White tail
disease of the giant freshwater prawn Macrobrachium rosenbergii in
Thailand.Diseases of Aguatic Organisms 69:255-8.

Zimmermann, S. and Sampaio, C.M.S. 1998. Sistemas de bercario:caracterizac,”ao e
manejo. In Carcinicultura de ©~ Agua Doce: Tecnologiapara a Produc,”ao de
Camar”oes, (Ed. by W.C. Valenti),pp. 145-63. Fundac,”a0 de Amparo "a
Pesguisa do Estado de S"aoPaulo (FAPESP), Sao Paulo and Instituto Brasileiro
doMeioAmbientee dos Recursos Naturais Renov aveis (IBAMA), Bras’1lia.

Zainoddin,J. and Rosnani, Y. 2009. The effects of 17a-methyl testosterone on
reproductive performance, growth and survival of giant freshwater prawn,
Macrobrachium rosenbergii. In Giant Malaysian Prawn, ed. S.S. Sirg, A.
Christianus, SK. Daud, pp. 109-116. Maaysian fisheries society publishing,
Kuala Lumpuir.

113



	roman numbers.pdf
	MST. RUBIA BANU
	Pengerusi: Annie Christianus, PhD
	Fakulti: Pertanian
	Peter Barclay Mather, PhD




