CHAPTER I

LITERATURE REVIEW

1.1 Identification

‘~\ by De Man (1879) as

The name of this
Macrobrachium rosenbergii. 1own as follow,
Phylum
Class
Order

Suborder "«I atantig

monidae

Gens ﬂ‘UEL'JTlﬂYﬁWEHﬂ‘i
~IRIATTHUATING A Y

Comnfion name giant freshwater prawn
giant river prawn

long-legged river prawn



Macrobrachium is the largest genus of the family Palaemonidae. There are about
200 species, which have been described in this genus. Macrobrachium rosenbergii (De
Man) is the largest species of the genus. Most commercial culture of the genus had been
base on Macrobrachium rosenbergii. There are two recognized subspecies in

Macrobrachium rosenbergii, an eastern ft and a western form. The range of the

western form includes the east coast | f Bengal, the gulf of Thailand,

Malaysia and western Indonesia

1.2 General morph(/ .

The body of M. rosenbérgiiis A A e brownish gray, sometimes more
bluish color, and is darker in the goimens. There AT\ egular brown, gray and
whitish streaks, which often Somng: hat ongitudinal of the body. The
| abdominal somites. The atennae

orange spot is present on the

are often blue. The chelipeds are 50 eolors are brighter in the smaller

v«
or the secondary walking leE of male pre

than the larger prawns. 1; ‘ i is the great cheliped

body consis@of two distinct parts, the
cephalothorax and abdomen a!r sliown in Figure 241’
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dorsal shield @hich covers the cephalothorax cdmpletely 1s the carapace. The cephalon
has six appendages: 1,the eyes are stalked; 2,the first antennae or antennulae have three

flagella as tactile organs; 3,the second antennae or antennae have single flagellum as

sensory receptor; 4,the mandibles are specialized for grinding and crunching the hard part



in the food; 5,the first maxillae or maxillulae are involved with food handling; 6,The
second maxillae or maxillae assist in the handling of the food towards the mandibles and
move the water over the gill. The mandibles and the first and the second maxillae are

placed near the mouth opening and are termed mouthparts, which are small and are

entirely covered by the next appendages. They rlay arole in the ingestion of food.
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Figure 2-1. Morprmo_gy of Macrobrachium msen/mgu. (Source: Holthuis,
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located betwe%n the mouths and are termed mouthparts, named maxillipeds I, maxillipeds
I and maxillipeds II1. They are utilized for feeding or food handling. The following five

pairs of appendages are pereiopods or true legs. The first pereiopods or chelipeds consist

of chelate and are small; they are utilized in capturing food. The second pereiopods or



chelipeds consist of chelate. They are large and very robust, function as food capturing,
enemies fighting and mating assistance. The third, the fourth and the fifth pereiopods are

walking legs.

ich each of the first five somites consists

i

//pleopods. In female, a numerous

e sixth somite consists of

The abdomen consists of six somitel

of a pair of ventral appendages, cal
of eggs was carried under

uropods and tailson for a su(

effective propulsive structur

ward direction. It is very

id New, 2000)

1.3 Distribution

The giant freshwater p : pg StG | ) of the South and Southeast
Asian area as well as in parts of north ani the western of Pacific Islands. It
1s widely distributed t ugh t the t .-- ! : opical zones of the world as
Thailand, Indonesia, Mala ]y Vietnam, Berma, - id USA (Holtuis, 1980).

In Thailand, they are mdemdlstnbute 0 and fresh@er areas connected with

rivers, lakes swamp ﬁ ﬁﬂﬁﬁgﬁ Ig[h ne areas (FAO,
2002; Ling, 1969). ﬂﬁj d, the ound in Phra on Si Ayutthaya Chai Nat,
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Nakhon Path@m, Ratchaburi, Chumphon, Surat Thani, Nahhon Si Thammarat, Pttalung,

Songkhla, Krabi and so on. (Bunjong, 1992; Yont, 1986)



1.4 Life cycle

M. rosenbergii lives in freshwater environments for most of its life. It requires
brackish water in the initial state of the life cycle, it is widely found in water connected
with the sea directly or indirectly. The larvae can survive in fresh water for the first five

days but saline water is essential for survival after that (New, 1988). Due to the fact that

er, it 1s influenced by adjacent

brackish water areas. Gravid females-miigrate o0 estuaries, where the eggs

orphosis into postlarvae,
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Figure 2-2. Life cycle of Macrobrachium rosenbergii. (Source: Holthuis, 2000)
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M. rosenbergii females molt after ovarian maturation and then mate with male
prawn. The eggs are bright orange and become gray-black before hatching. After
hatching, the larvae generally utilize thoracic appendages to swim. They swim upside
down, with the ventral side uppermost. The postlarvae resemble miniature adult prawns

and swim forward, with the dorsal side pppermost (New and Singholka, 1985).

swimming animals. Postlarvae exhibiisthe gaod tolerance to a wide range of salinities,
which is a characteristic of frgswateyhrawn. Ihe juveniles exhibit nocturnal swimming

activity and adult prawns are alSo actwea ”' *(Ismaél and ? , 2000).

1.5 Reproduction

M. rosenbergii can be /Se {,;'f < distin, yith the first appearance of

e 12 z =TT :
gonopores in juveniles, at carapacedength of 5.9m snales and 7.6 mm in females.

Male gonopores are sitt * d-at the base of "wi pereiopods and are

ras oval ape@nes on the coxae of the
third pereiopods and,are ¢ \‘ with a membfare. ale prawns exhibit a typical
brood chamber, forﬂlu EJ fi,ﬂﬂ n t rcﬂ iﬁlﬁie. (Nagamine and
o o T P Y ST T

100,000 eggsiin each spawning. Ovaries frequently ripen again while eggs are being

covered by flaps, while fe:@le £onopo

carried in the brood chamber (O’donovan et al., 1984; New and Singholka, 1985).
Ripe females were recognized by the conspicuous orange gonads observable

though the dorsal and lateral areas of the carapaces. Mating usually occurs within 24
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hours of the pre-spawning moult of the female prawn (Rao, 1965). After this spawning
occurs, courting and mating commence. The male prawn inserts a sperm mass into the
| ventral thoracic region of female prawn. Within a few hours after copulation, spawning is
initiated though the gonopores into the brood chamber. The fertilization occurs

externally. The eggs remain adhere to the female pleopod during the whole embryonic

development, which lasts around 3 1 and New, 2000). Unfertilized

eggs are normally lost within 2- : - spz in@%. This prawn species is
able to spawn 3-4 times in on( atutal 6o .ckins and Beard, 1974).

The ovarian developmeént g

aﬁ I'through the carapace (Chang and

i ] = el \
| l&%% ch yolk product and accumulation. In
A S

based on their size and colour

Shih, 1995). Such stages refle

stage I, the ovaries are white, corfesponding (o th itellogenesis. In stage II, a small

. - & ? — o r
yellow mass of ovarian tissue can be-Observed dor

d dorsal he carapace, consisting of pre-

and vitellogenic -—"-rr-- s -1V, the ¢ ge, corresponding to

[} — al
i A,

vitellogenesis. In Stage V, @s chara zed by reddish ovari@ extending from behind

the eyes up to the :ﬁ abdomflﬁeﬁ?nt. After $hé ovaries reach s‘ts_ge V, the females
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ARIANNTUURIINYIAY

1.6 Feéd and feeding
Larvae eat continuously. The diet of larvae is principally minute crustaceans, very
small worms, and the larval stages of others crustaceans. Postlarval and adult M.

rosenbergii are omnivorous. They ingest a variety of food items of both plant and animal
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origin. The common items of food include aquatic warms, small mollusks, aquatic
insects, insect larvae, other crustaceans, flesh and offal of fish and other animals, grains,
seeds, nuts, fruits, tender leaves, algae and aquatic plants. The first of the cheliped is the
main organ for food capturing, but the second pair is also helpful if the pieces are large or

live prey is caught. They are voracious feeders and cannibalistic. If food had been

insufficient or overpopulation had be
Ismael and New, 2000). .

2. Aquaculture of f

ay injure each other (New, 1988;

Z

Giant freshwater pra ‘a significant role in

commercialization to supply th Asia. It was clear that the
wild prawns are limited to supply fg e farming of giant freshwater

prawn has become a crucial ag Al i oth developed and developing

As illustrated in Tablefz-‘k the total globﬂyroduction of farmed M. rosenbergii

was increased ﬁoﬂu(ﬂ]t’} %ﬂm‘;Mﬂﬂ?ﬁmg 1992-2001,
Thailand plays an im‘!)rtant art of the wotld major prodéetion of giant fréshwater prawn
which suboanmi’j @jn ﬁimh;‘lfﬁgfghn ‘ r’al/\ﬂrﬂction was
approximated to be around 8,900 mt during 1992-2001, it expanded from less than

10,000mt in 1992 to about 12,000 mt in 2001. (FAO, 2001)
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Table 2-1. Farmed freshwater prawn (Macrobrachium rosenbergii) production (in metric

tons) 1992-2001 (FAO, 2001)

Q=mt
V =US$'00
Country 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
mt mt mt mt mt mt mt mt mt mt
Argentina 2 7 13 12 20 22
Bangladesh 9008 6465 7000
Brazil 650 700 700 341 46 446 279 227 4531 5380
Brunei Darsm 1 0 0 0 0 0 - 0 0 0
China - - - 3 42851 61 868 79 055 97420 128338
China, Taiwan 7 665 5475 6556 8165 7223 8149 6 859
Colombia 55 10 10 - - - -
Costa Rica 7 10 87 2 8 10
Dominica 4 1 3 3 4 4
Dominican Rp 164 739 16 82 62
Ecuador 850 850 800 800 800
El Salvador 8 17 9 3
Fuji Islands 6 2 5 S
Fr Guiana - 25 25 25
Fr Polynesia 11 2 1 1
Grenada - 1 3 0
Guadeloupe 35 20 14 14
Guam 0 0 0 0
Guatemala 35 43 46 50
Guyana - - - 0
Honduras 0 0 0 0
India 455 7000 16 600 24230
Iran - - - 23
Israei 3 0 - -
Jamaica 30 40 10 10
Malawi 3 0 0 0
Malaysia 94 653 1338 752
Martinique 38 20 19 19
Mauntius 55 25 31 19
Mexico 167 32 45 48
NewColedonia 0 0 0 0
Panama 5 0 0 0
Peru 1 e ———— 16 13 6
Peurto Rico 199 7 12 13
Reunion 3 2 3 0
St Lucia 1 2 0 0 0
Senegal 6 101§ 50 50 50
Solomon Is = - e . 5
Suriname 0 0 0 0
Thailand 10 306 9”04 ‘.Iﬂ4 779” 80(” 7856 4764 8494 9917 12067
USA - EE]
| W FNENINEINT
Zimbabwe 2 - -
total Q (;“ 18014 20557 18 2' 54959 6176 80555 112 871”5600 185 832
8 ) 45 689 . 238 24 454 798 69 638 593

3. Sequiﬂ'erences

In immature stage,

the sexually undifferentiated M. rosenbergii has no

morphological and structural difference in both internal and external sex characteristics

(Nagamine and Knight, 1980). For the sexually mature males M. rosenbergii can be
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distinguished from females. The reproductive organs of this prawn species are located in
the cephalothorax. The female and male internal reproductive organs of M. rosenbergii
are shown in Figure 2-3 and Figure 2-4, respectively. The male external morphology of
M. rosenbergii and details of the appendix masculine are represented in Figure 2-5 and

Figure 2-6 respectively.

3.1.1 Internal sex ¢ Facte 4- 3
3.1.1.1 The aPpes . x\\x\\
3.1.1.2 The disappearance \\‘

3.1.1.3 The ovari

N

ed through the carapace.
3.1 2. External sex chy
3.1.2.1 The appeardnce of female gomoporesilocated at the third pereopods
3.1.2.2 The appendix / at the second of pleopod but the
appendix masculi ‘ iis disappeared .

3.1.2.3 The Cp

3.1.2.4 The snqu%gnaller 'Y,

_\.

W ﬂ Iy ﬁb
Hepatopancreas Lt \ 4 .

Gonopores Q
(3" pereopods)

Figure 2-3. The female internal reproductive organ of Macrobrachium

rosenbergii
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Hepatopancreas Gonopores ('
™ pereopods)

3.2.1.1 The apfe: pair-of testes.and spermatophores.

3.2.2.1 The appearanceof m s located at the fifth pereopods

3.2.2.2 The,appendix masculina he appendix interna of the

,‘jﬂ in Figure 5 and 6
1 r

3.2.23Thed :

second of pleopod, W]

| - f |
ature chelipeds are greatly larger and stronger than female.

113 (130 ph L7 e
AN IUNMINGA Y
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ABDOMEN CEPHALOTHORAX

rostrum
antennule

appendix interna

appendix
masculina

Figure 2-5. The male horphblogy-et-Maerobrachium rosenbergii and

Figure 2-6. Secon pleopods of sexually mature male and female

sesoiham mﬂbu E})%]%HIW%JW Hl’}eﬂr@momd (b) The

sexually mature male second pleopod. AM'is appendix masculine, Al is appendix interna

s I NN SUNANINTRE
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4. Structure of mature population
Both sexes of M. rosenbergii have similar size frequency distributions in
populations of immature prawns (Ra’anan and Cohen, 1985). As the individual mature,

the size distributions become quite different for males and females (Cohen et al., 1981).

4.1 Size distribution

The freshwater prawn M, i n@mmatic variation in size and

growth rates of individuals soenvafte e amorp ‘. into the postlarvae form

(Wickins, 1972; Foster a

associated to density, the widé yaria ‘ n’ g '

primarily by intrinsic factors /8 \\ hatchmg order or age at

ge growth is conversely

pelieved to be induced

male prawns show the distinctly

different size distribution patterfis. Femat perform normal size distribution

whereas male prawns exhibit bi-normal size distr 2. The male population consists of
z -&.’4@’@ Mg

.

two groups, the former ig:shialler than the female prawns and the'latter is larger than the
V_{',,,,,,,— \‘ R
female prawns. Size comgﬂm 10 DU atﬁl 1s significant for the

viability of prawn culture, since prawn prices are dependent (Fujimura and Okamoto,

o ﬂﬂﬂﬁﬂﬂﬂiﬂﬂﬂﬂi
SAEANTUAMINYAE

In prawn populations, the proportions of female prawns were higher than male
prawns, when prawn were raised in different geographical areas at a wide range of

densities, in earthen ponds (Smith et al, 1978; D’Abramo et al., 1986, Karplus et al.,
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1986; Lin and Boonyaratpalin, 1988; Siddiqui et al., 1995). Similarly, in the progeny of
five crosses between normal males and females, the higher frequency of female prawns
was occurred (Melacha et al., 1992). In another hand, when determined the sex in the
progeny of two normal mating of prawns as soon as plausible to identify, there was an

observation of equal sex balance ( Sagi and Cohen, 1990).

4.3 Male morphotypes
In mature populatiy s found th e are three distinct male
morphotypes, namely blue i nge ) aw ) and small male (SM),
as shown in Figure 2-7. 7 | adult males is 50,40 and
al male transformation

10 percent, respectively.

pathway from SM to OC and ; K r‘_ 1.,.1987: Sagi and Ra’anan, 1988;

(b)

ﬂuﬂaﬁﬂw MNT
QRN AN

Figure 2-7. Three male morphotypes of Macrobrachium rosenbergii. (a) Small

male (b) Orange claw male (c) Blue claw male (source: Ranjeet and Kurup, 2002)
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Prawn size variation actually reflects a complex population structure, composed
of three sexually mature male morphotypes. They differ in the morphology, physiology
and behaviour, and transform one morphotype into another (Karplus et al., 2000). Blue
claw males have extremely long second periopods (claws) that were deep blue in color

(Ling, 1969). These males are dominant and territorial; sequester postmolt adult female

prawns prior to mating. The orange Iso large, possess long claws but

shorter than that of BC males ge in color. They are not

territorial, have poor matin small males; they have

i

short claws and are relati v rans/u a hey mate with females

using sneak reproductive be 1c€e', 0 *-'.\». es (Ra’anan and Sagi,
1985). ' \ |
The midgut glands, the h eres ajor role in food assimilation and

mobilization of energy during moulti W dlogieally, it was suggested that their

4 e

relative sizes are also refléct energy spent on somatic srowtl, The weight of midgut
- - \ =

glands relative to body wet : yrger in rapidly growing

orange claw male than other npgotypes, while tuelslow growing SM and BC males had

TR —— @JME&QM( bR et Josk] | 9
,ARIBIDINNRINYIAY

Variation in growth of aquatic animals is also of practical interest, as it influences
the harvest of fisheries and aquaculture systems. The giant freshwater prawn, M.

rosenbergii, is particularly interesting with respect to the variation in growth and the role
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of size in the social structure of population. The model of growth of female prawn is

quite different from that of male prawn.

5.1 Male growth characteristics

The growth of male prawns is depended on the process of morphotypic

differentiation. The small male morphotype ha owth rate, while the orange claw

males transform to the blue
ﬁ

(Ra’anan et al., 1991).

Body size

Figure 2-sﬂ wgﬁwwfwnmlﬂ? growth in males

(Source:Ra’anan et all 1991)

Presumably, the large blue claw male acquire the better territories and more likely
to sequester reproductive females for mating, more energy directed to fighting and guard
female before mating, less energy is invested in growing. Orange clawed male,

reproductive activity is low, has fast growing. Small male, the occurrence of sneak
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copulation with females that are guarded as part of a BC harem, more energy investment

1s in high mobility (Ra’anan and Sagi, 1985).

5.2 Female growth characteristics

The growth rate of immature females is relatively high. After maturation, growth

slows considerably as depicted in Fignre y an et al, 1991). It is generally
suggested that the small immature female M& growth rates because more

bdomen (Wickins and Beard, 1974).

: e —
energy is invested in somatic giewth and.the grow! "u:\" ure female prawns reduce
during egg development, “Sincg / gher, %R\\« verted to the oocytes
development or the fertilized eg IS cary he \\ \

A ] F".‘
g - o (I
N o A S . e
w Lin
s 4
o WA Ay e Y w
o) e
m <
| _ 2
, Y
AUNANYIINGIN
Figure 2-9, Mnueﬂor relationgJip between maturation an?growth in females

= /s
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6. Production development of size variation

Commercially, the sizes of prawns are size dependent, which strongly influence

the quality and value of marketable product. For this reason, a major limiting factor for
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freshwater prawn culture was the prawn growth pattern and the size variation. The
management of size variation of prawns was developed to reach the demand of

marketable quality.

6.1 Selective harvesting

Prawns also tend to have gre

W at harvest. The selective removal

of the larger prawns is in order pattem of the prawns. The

selective harvest of large pr petmon for resources and

promote increased growth enz o \ - ujimura and Okamoto,
1972). Contrarily, this method 48 1 \.'er estable products in the
pond at the same time. Co 0 popul : \v oulc be optimally managed only

by a complete harvest.

6.2 Monosex culture

Monosex culture of “giant freshy vater prawns with"th
V.f
produce higher yield than We

\T,a nly male populations
o%lation. Besides, all-male
group could reach the market g:z&(_30g) at a fast ¢I yate. The growth of female prawns is

strongly inhibited bﬂmuﬂ %f'iﬂuﬂ mﬁ w:&]ﬂﬂaihat females in the

mixed group are extremely slow to reaéh the marketsize. Since a mibhosex culture
AN S SR TN

in the mixed sex population convert energy directly to the fertilized egg in the abdomen

population

about 3 weeks. (Sagi et al., 1986; Cohen, et al., 1988; Hulata et al, 1988). By contrast, the
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manual sexing of the monosex culture prior to stocking requires skillful workers,

introduces extremely labor-intensive and is not applicable under farm condition.

6.3 Sex manipulation

The size of the prawn at harvest affects the market price. The male prawns are

- k/ farmers and much demand in the

entlal in the farming of giant

larger than females. They are more
market (Sagi et al., 1986). Con

freshwater prawn probably fi

Sex differentiation in décap -ontrelled by the presence of the androgenic
: \

hormone, which induce the male evelopment of the androgenic

gland depends directly on male jge y PE on and Payen, 1985). In M.

rosenbergii, the androgenic gland p) ays ;f egulation of male differentiation

and ln the inhibition of u-nlll-a-.nuvuuu—-n.-ni'u'v.hi{z-iEi.’i-’-:,ﬂ;

— "
“of & androgenic hormone

tiation of the gonadal

rudiment takes places spﬂtan il

(Nagamine et al., 1980a; Sagig'1988; Awari and Kiran, 1999; Sagi, 2001). In this prawn

- sﬂum HEL) WL otaion o cany

stage immature ﬁ Eﬁ iﬂlﬂ%jﬁﬁ a{ d prawns
prove to bei §ﬁ rawns an uce progeny (Sagi and

Cohen, 1990; Melacha et al., 1992)
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6.3.2 Homonal sex-reversal

M. rosenbergii juveniles were fed hormone-free and hormone-treated diet.
Methyltesterone was incorporated in the diets at 3 levels (25, 75 and 125mg hormone per
kg feed) and administered 60 days. There was no growth difference in all treatment and

did not achieve the expected sex-reversal (Antiporda, 1986). Fifty ppm

methyltestosterone in micropanicul 8 \\ a // to the larval prawns (7 days of
age), compare to the control. A im: oh postlarval prawns, fed with
particulate hormone-free di methyltesterone in feed;
and feeding it only in 1 \\;, n ex reversal. It is suggested

that effect of hormone is dose i D - : u n et al., 1987)

The kwao krua plants hay€ believ e herb and rejuvenating drug for a
long time. There are three kinds of distinguished vaC plants, namely white kwao
Pueraria mirifica), its

v

tuberous root looks like a ﬁin 5 iﬁs sizes connected to the

next one via small root through ﬂ’ entire length he root. Its crucial active compound

s vosvogn 1fd b i %ﬁeﬂ ol E nsame as csrogen

The major p ﬁesmﬁ deOXﬁmroe(trol acts  o6nsideribly estrBgenic activity

d NI VAN LAY o

constituents are Kaempferol, quercetin and hopeaphenol. They play a significant cAMP

(Chansakava

phosphodiesterase inhibitory activity. Inhibitoty concentration (ICsy) of kaempferol,
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quercetin and hopeaphenol are 281.83, 8091 and 22.75 pg/ml, respectively.

(Roengsumran et al, 2001)

Red Kwao Krua belongs to the plant in family Leguminosae, subfamily

Papilionoideae, species Butea superba. 1t is chiefly found in forests of the northern and

eastern regions of Thailand. It is a cr | s itself around the large tree. There

are tree leaves on one branch. /ers are ye inges. The tuberous roots are
——

long like the roots of a vy 7, Brands oengsumran et al., 2000;

.'7'
sl O
-
DAL

RN

LA

t astituents namely, carboxylic

- Ok-chem L
7 HQ\\\. side (Rugsilp, 1995). The
35/

Kiratikunakorn and Pisutsin, she shed data). The tuberous root

)

i o

of B. superba was found to comtain’s @

and .
4 ) m_d:f 4
stem of B. superba was found flavofioid glycosic
\ A [
. LA
7-0 - a - L - rhamnopyranosidg) (Yavada and | 998)

a
- A

acid, steroid, steroid glycosides flavonoid

di hydroxy — 4’- methoxyflavone

LT 7 N

)
= g]uc@ranoside) were effective

The flavonoid é-_i""*?“?:'_—'"mw aeyand flavonoid glycoside
7 :
(3,5- dihydroxy - 4°- methgyflav

hﬁmﬁeﬁmse at ICsy valde of 190 and 58 ug/ml respectively.
n ﬁ

s e o e LA T o v,
T T A T

dysfunction ig Thai male (Cherdshewasart and Nimsakul, 2003). In rat, feed the powder
of Butea superba at the dose of 250 mg/kg/day was significantly increase the seminal

vesicle weight and the testosterone level in serum of rats (Ketsuwan et al., 2002).
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' .
Figure 2-10. The structure O i nical constituent in Butea superba.

(a) 3,5" — dihydroxy - 4 u opyranoside. (b) 3,7,3’

— trihydroxy - 4 — metho X

AF

ﬂﬂﬂ?ﬂﬂﬂiwmﬂ’i
awwa\m'ﬁmummmaa
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