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DEVELOPMENT, GROWTH, AND RELATIONSHIP BETWEEN TEMPERATURE
AND METAMORPHOSIS RATE GF THE EARLIER LARVAE ON
MACROBRACHIUM ROSENBERGI (DE MAAN)

Chin Soo KwonN

The fresh water prawn, Macrobrachium rosenbergi(De Maan) is a very common species in Indo-
Pacific region inhabiting both fresh and brackish waters in low land areas, and especially abundant
in the lower reaches of most rivers which are influenced by seawater. It is one of the largest and
commercial species of genus Macrobrachium. As a place of the researches to clear the possibilities of
transplantation and propagation of this species in the Far East region the larval development, growth,
optimum temperature and metamorphose rate up to first post larvae in aquarium are cleared under
the conditions of salinity 6.58—7.05%, Cl, pH 8.0—8. 2, the rate of flow 0.3 liter per minute and
illumination 3000 lux. Temperature ranged from 27.5 to 28.7¢ during the period of earlier larval
development. For the study on the relationship between temperature and metamorphose rate from
zoea to first post larvae,the temperatures in experimental tank were 22. 2C 1, 26. 1T 0. 85, 28.1C &+
0.34,30. 4T £+0.66, 33.7C+0.66, 33.7C<-0.38 and 36. 8L 0. 26. During the work, food used for the
larvae was Artemia saling nauplius in the filter-circulation aquariums. This species metamorphosed
to the first post-larvae through eleven zoea stages, and the characters of each larval stage are desc-

ribed and optimum temperature for metamorphosis rate and survivals to the first post larvae is
28.1C +0. 34,
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Fig. 3. Fixed figure for measuring.
BL: Body length, AL: Abdominal length, CL: Carapace length,
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Table 1. Growth of zoea larvae, Macrobrachium rosenbergi (De Maan)

reared in the laboratory

No. of Age (days) Body length (mm) No. of
zoea stage mean range mean standard specimens
deviation
1 0 1—2 1.92 0.02 30
2 2 2—3 1.98 0.05 30
3 4 3—5 215 0.05 30
4 7 5—9 2.50 0.08 30
5 10 9—12 2.82 0. 66 30
6 14 12—18 3.78 0.38 30
7 17 15—20 4.03 0.13 30
8 20 18—22 4.59 0.18 30
9 24 21—29 6.01 0.25 30
10 28 25—34 7.06 0. 42 30
11 31 28—37 7171 0.31 30
post-larva 36 33—43 7.65 0.25 30

Water temperature: 28C =+0.5, Chlorinity: 6.72—6. 88%,Cl., pH: 8.1—8.2,
Illumination: 3000 lux, Food: Artemia salina nauplius
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Fig. 4¢—1.

Macrobrachium japonicum(De Haan)9] zoea A

6th Zoea

Macrobrachium rosenbergi, 1st zoea to 6th zoea.

1st zoea A,antenna; B,antennule; C—D, first and second periopods; E, telson; Arabic
figures of scale shown in mm. 2nd zoea A, branchiostegal edge; B, antenna;C, antennule;
D—E, third and fifth periopods; F, telson, 3rd zoea A, branchiostegal edge; B,anten-
na; C, antennule; D—F, third, fourth and fifth pereiopods; G, telson and uropod,
4th zoea A, antenna; B, antennule; C—E, third, fourth and fifth pereiopods; F,telson
and uropod, 5th zoes A; antenna; B,antennule; C—D, fourth and fifth pereiopods;
E, telson and uropod, 6th zoea A, antenna; B, antennule; C—D, fourth and fifth
pereiopods; E—F, telson and uropod,
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Fig. 4—2. Macrodrachium rosenbergi, 7th zoea to Ist post larva.
Tth zoea A, antenna; B, antennule; C, second maxille; D—E, telson and uropod; F,
pleopods, 8th zoea A, antenna; B; antennule; C—D, first and second pereiopods;
E, f{ifth pereiopods; F, telson; G, pleopods, 9th zoea A, antenna; B; antennule;
C—D, first and second pereiopods; E, telson; F, pleopods, 10th zoea A, antenna; B,
antennule; C, chelae of first and second pereiopods; D-—E, telson and uropod; F,
rostrum, 1lth zoea A, antenna; B, antennule; C, second maxilla; D—E, first and
second pereiopods; F, telson; G, rostrum, lst post larva A, antenna; B, mandible;
C, second maxilla; D—E, first and second pereiopods; F, telson; G, first and second
pleopods; H, rostrum,
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Table 2. The characters of zoea larvae Macrobrackium rosenbergi (De Maan)
reared in the laboratory

lz\lgéa Osftage I‘ Body(ile;ll)gth Recognized characters
1 1,92 Sessile eyes.
2 1.98 Supra-orbital spine, stalked eyes and rudimental articulation of
uropod.
3 2.15 A dorsal rostrum tooth, sixth abdominal somite seperated, uro-
pod appeared.
4 2. 50 Two dorsal rostrum teeth, uropod biramous with setae, chroma-
tophores on second pereiopod merus.
5 2,89 Posterior margin of telson narrower and elongated, chromatoph-
ores prominant on mid-ventral abdomen.
3,87 Buds of pleopod, telson more narrower, elongated terminally.
4.03 Pleopods biramous, bare; outer antennular flagellum with four
aesthetes on folded appendix.
4.59 Pleopods with setae; incomplete chela,
6 01 Endopods of pleopod with appendices internae.
10 7.06 Three or four dorsal rostrum teeth; middle dorso-lateral spines
of telson disappeared.
11 7.71 Rostrum teeth on half of upper dorsal margin,
post larvae 7.65 Behaviors of swimming and locomotion as adult,

Water temperature: 28T +0.5, Chlorinity: 6.72—6.889%, pH: 8.1—8. 2,
lllumination: 3000 lux, Feed: Artemia salina nauplius
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Fig. 5. Growth of zoeal larva, Macrobrachium Fig. 6. Co-relative growth of larval appendages ;
rosenbergi (De Maan). 1,2,3,4 and 5 represent the lengths of rostrum,

antennal scale, fifth abdominal segment, sixth
abdominal segment plus telson, and carapace
length, respectively.

Table 3. Co-relative growth of zoea larval appendages of Macrobrachium rosenbergi (De Maan)

Ltemn ! Carapace Rostrum Antenna scale ’ 5th segment g{gssieggoegt No. of
meargmms). d.* mear(1mms). d.* mean(m”sl.) d. * ] mean(mn?d. * ’ rneargmms). d.* ‘ specimens

1 0. 51 0.002 | 0.36 0.008 | 0.24 0.01 0.23 0.01 0.73 0.02 30
2 0. 53 0.008 | 0.38 0.009 | 0.28 0.02 0. 26 0.02 0.81 0.02 30
3 0. 56 0.01 0. 42 0.02 0. 35 0.02 0. 26 0.02 0. 95 0.02 30
4 0. 60 0.01 0.43 0.02 0. 40 0.02 0. 26 0. 02 1.10 0.03 30
5 0. 67 0.03 0. 48 0.03 0. 53 0.02 0.27 0.01 .1.27 0.05 30
6 0. 88 0.11 0. 61 0. 06 0.70 0. 04 0.28 0.02 1. 55 0.11 30
7 0.98 0.13 0. 69 0.06 0.85 0.04 0.33 0.03 1.78 0.13 30
8 1.15 0.12 0. 85 0.10 0. 86 0. 07 0.39 0.03 2.02 0.12 30
9 1. 59 0.21 1.13 0.20 1.22 0.12 0. 50 0. 05 2.52 0.22 30
10 1.74 0.30 1. 41 0.28 1.47 0.22 0.61 0.08 2. 82 0.38 30
11 1.95 0. 38 1.72 0. 44 1.64 0.31 0. 67 0.18 3.02 0. 57 30

#3, d. : standard deviation
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Fig. 7. Co-relative growth of zoeal appendages

to body length.
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Table 4. Relationship between metamorphosis
rate and temperatures
Period from ha-

Tempe-Item f chin gdt o post 1!;/}1121:3;1101- INo. of
arvaed(days) P .
rature(t) mean | 5.4 rate(%) Ispecimens
22, 241,00 — — 0 100
24.6+4-0.64 { 55.3 0.5 5 100
26.11-0.85 | 42.5 0.9 40 100
28.13-0.34 | 34.6 3.5 63 100
30.4140.66 | 32.7 3.6 56 100
33,740.33 | 30.6 4.7 25 100
36. 8+0. 26 — — 0 100

Salinity : 6.62—7.05%,Cl and Feed : Artemia
salina nauplius

S.d: Standard deviation
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Fig. 10. Three spots of pigment which may be utilized as a characteristic
for the classification of the early zoea of Macrobrachium.
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Table 5. Type of Mdcrobrachium classified by Sollaud’s three types : common,
abbreviation and supression types based on newly hatched larval form

Species Types No. of larval stages Habitat
M. nipponense C F&B
M. formosense C F
M., japonicum C 11 F
M. rosenbergi (] 11 F
M. carcinus C 11 F
M. acanthurs C 10 F
M. americanus C 10 F
M. lamarrei A 3 F
M, australiense A 3 F
M. brasilense A 3 F
M. potiuna A 3 F
M. shokitai A 2 F

* C: common type, A: abbreviation type, F: fresh water, B: brackish water

8.0~8.2, FREF 3000lux, J#i@/KE 0.3¢/ming] ZA &6 A Helzl Artemia soling naupliusZ st
Bats =

2, 7+ 35 zoea Fha:9 hEL 1.92mmo]w] #51 post-larval 7.69mm= 4 1145409 zoeafjo] A4 1
post-larvaz SAMEshY ki T AL 350 <29 51148404 1 post-larvas #EYE = EHY
Zdol7t E 5 FolA

3, Zb ¥3t9 Yh4S $3 WEY WEd BEse 3EY AaXks BAY g dEve 1EY afis
PalaemonidaeB] A 23 HEHER HE},
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Ze},
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%4 9% 7 2
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