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OBSERVATIONS ON THE BIOLOGY OF Macrobrachium americanum
BATE FROM A POND ENVIRONMENT IN PANAMA

R. 0. Smitherman, D. D. Moss, and Enrique L. Diaz
1974, 2 p

Observations on the biology of Macrobrachium americanum from a 0.61-

ha pond on the Pacific slope of central Panama were made from 1970 to 1973.
Specimens were transported to Auburn University in 1970, and their growth
rate und cold tolerance were observed in ponds. Fecundity and carly life
of larvac were studied in the laboratory.

Spawning in the Panama pond occurred June to November, with a peak
in September when 55% of all captured females had eggs. Methods for
determining sex of immature prawns were devised. Length-weight relation-
ships for the population were determined.

Feeding experiments in aquaria, and the wide variety of plant and
animal materials used successfully as bait, indicated the onmivorous food

habits of Macrobrachium americanum.

Recaptures of identifiable specimens suggested territorality. The
importance of space to individual adult shrimp was further indicated by
the positive correlation of number of specimens captured with area of trap

bottom.
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ABSTRACT

Obscrvations on the biology of Macrobrachiim amcricame from
a 0,61-ha pond on the Pacific slope of contral Panama were mule
from 1970 to 1973, Specimens were wransported to Auburn Universily
in 1970, and their growth rate and cold tolerance were observed in
ponds, Fecundity and carly life of larvac were studied in the
laboratory,

Spawning in the Panama pond occurrcd June to November, with a
peak in September when 557 of all captured females had epps., Methods
for determining sex of immature prawns were devised, Length-weight
relationships for the population were determined,

Feeding experiments in aquaria, and the wide variety of plant
and animal materials used successfully as bait, indicated the omai-
vorous food habits of Macrobrachium americanum,

Recaptures of identifiable specimeus supgested tervitovality,
The importance of space to individua adult shriwp was further indi-
cated by the positive correlation of number of specimens captured
vith area of trap bottom,

INTRODUCTION

Specivs of Macrobrachium have poteutial for aguaculkure in
Southecast Asia and other tropical aml subtropical repions (Liag,

This stwly was supported in part by the Apency for Internabional
Development (ATD/1a-684).
Department of Marine Resources, Ministvy of Cowmerce and Industry,

Government of Panama, Panama City, Republic of Panama,
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30 WORLD MARTCULTUIRE S0CLEEY. WORKSHOD {
1969a; Ling, 1969b; Shang, 1972). Accovding Lo llochuis (1952), :
126 species of the genus are known from Lhe Amcricas, All inhabit
froshwater, althouph certain specics appavently po downstream Lo
hrackish waler to produce young.
During a survey ol [ishery resouvees: in Pandma (Smillior
and Moss, 1970), a population of pravns reaching maximum indiviidual
weiphts of 372 was discovered in a 0.601-ha Croghwatee poid in Pani-
ma Province on.the Pacific slope of Central Panawa. The poid was
reported to have had a sustained population for 3 years [ollowing a
stocking of eight adults from a ncarby man-made lake, Specimens |
from the pond population were subsequently identificd as Macrobracii-
ium americanum Bate, the biology of which is little known (de 1la
Cruz, 1968).
Studics were initiated at Auburn University and in Panama Lo |
obtain basic life history data pertLinent to possible aquaculture, |
L
MATERTALS AND METIIODS ' :
Studies at Auburn University
i‘ Collection and Trangportation of Gpecimens i
! Prawns were captured by wire traps from a 0.61-ha pond locatoed - !
~on a small stream tributary to the Rio Juan Diaz, Panama ['covince, i
Republic of Panama, The pond, built in 1968 on a stream which ol i
Flowed except for the months of January, Februavy, and Haveh, was 3
located 5 km by air, or approximately 10 km by stream, Lrom tho i
mouth of the,Rio Juan Diaz on the Pacific Occan, i
Traps usced were of 3-to 13-mm mesh hardware cloth and had i
fumnels tapering over 15 em from an entrance diameter ol 125 e i
to a 7.5 cm interior tevminus, ‘Fraps were rectangulav ov cubic, !
| and varied from 0.57 m3 to 0,70 mo in volume. Baits included Cish, {
| becf or chicken scraps, stale bread, and banand or pinecapple peels, !
| : ;
| ¥
| On 25 June, 1970, secven adult prawns approximately G0j each !
werc transported by air to Auburn from Panama wsing plastic bags, b
water, oxygen, and styrafoam containers, ‘tha prawns were in transit i
5 for 12 hours during which time water temperatire in transport con=
{ tainers varicd from 28.3 C at the Panama pond (o 26505 G ats the
f Auburn University laboratory. One day atter areival, the prawvns |
: wore stocked Into two 0,04=ha ponds, M-9 awd p=10, where the water i
o, temperature was 26.7 C,  Pond M-10 veceived five females, one ol i
) which carried eggs, and one male, loud H-9 received-one o le
" with cggs. Both ponds contained drainapge tiles Lo shelter Lox the
?; prawns, |
SO On_ 17 November, 1970, a socond shipment of prawns was vecaeived E
0 at Auburn from the pond in Panama, These animals, including. siX i
R adult males, eight adult females wiLh eggs, and 17 juyeniles, were 0 {
W i
AU ' :.
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Biology of Miacrobrachium 11

placed in aquaria and troughs and obscrved for feading behavior,
fecundity, hatching, and survival of larvac. Teuperature during the
17-hour transit vavied from 26.7 C in the Panama pond to a low of
17,2 € and was pradually returned to 25,7 G during a 2-hour period
after arrival, and maintained, To test for eLfccls of handliny, all
prawns were offered flesh from the grass carp, Ctenopharynpodon
idella 30 minutes after placement in aquaria and trouphs,

Fecundity, latching and Survival of Larvac in Lhe Lahoratory

Two berried Lemales of the November shipment were preserved
in Lormalin and counts were made of their epgs, IPrior to prasers
vation, 10 cpgs from cach female were observed and measuved,

Mating and egglaying were not studied with shrimp of cither
shipment, but hatching, and length of larval life in the laboratory
were observed in several females from the November group, Vurther,
the cffects of reconstituted sca water on survival ol larvae wos
studied,

Growth and Survival of Adult Shrimp in Pends

Pond M~9 received a berried female shrimp which was 156 um
in length from rvostyum to telson and weiphed 6Y g, The pond received
periodic appiications of Auburn No. 2 pelleted catiish feed and
triple superphosphate to maintain a phytoplankton hloom with visi-
bility of not move than 30 ecm, The pond was scined at monthly inter-
vills with a 2-mm wesh nylon net for evidence of yvouny, and wive
traps of 13-mm nesh hardwarve cloth were used wonthly in an attempt
to capture the stocked adult shrimp, After 4 months the pond was
drained and the results evaluated,

The shrimp stocked into Pond M-10 were not weighed initially,
but females were practically identical in size to the one stocked
into M-9, Pond M-1n was treated in the same manuer as M-9,

Feeding Studics

During the study period 25 June,’ 1970 to 20 January, 1971,
numerous obscrvations were made on foodstuffs shrimp would cat in
the laboratory, Items offered included fish muscle, boiled ham,
carthworms, and pellcted fish feed,

ftudies in Panam
Collection of Specimons

Wive tvaps were used during April 1972 throush June 1973 in
the same 0.061-ha pord in Panama in orvder to establish spawning
seasons for the lecal population of Macvobriachive ancricani,

Traps and baits ure as described above, Trap catches were noted
weekly, and seinc (2 mm mesh) hauls were made approximately monthly
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in an attempl to determine Lhe proschce
shrimp. Certain weather Factors including
were noted for potential cffecct on catch,

Length-Weight

The length () Erom
length, and extendedileng
telson-~-was recorded for ¢
for cach in grams, Shrimp were rc
ment,

ach specimen by sex.

Sex and Reproductiosi

Sex was determined on the
88 mm rostrum-telson) by the presc
covered by flexible chitinous flaps on the coxal
pair of pereiopods or walking leg
covered penital pores of the females,
tion on the bases of the third paiv
cult to distinguish. [llowever,
2 months prior to spawning
margin of the abdominal seguents.,
fomale during this pre-spawning pe
and the second abdominal segment became grc

eggs were moted during the 15-wmonth period.

Males, especially those com
generally were larger and possessed
size dimorphism has been generally used to scp
thius, 19523 de la Cruz, 1968) .

Tood Habits

~ Observations on types of food taken by the

trap baits, on regurgitated materia
animals in experimental aquaria,

RESULLS
Auburn Universily

Transportation

A1l shriwp in the Lwo shipments Lo Aubien

adulr specimens apressively
from the grass carp within 20 minute
aquaria and troughs,

Lip of rostrum Lo tip ol talson,
Lh==tip of extended chelad to Lip ol
Weipghtt wias taken
turncd to the pond after measurc-

g (McCormick, 1933},
located in corresponding posi-
of perciopods, wWory more diffi-
fomales could be distinpuished up ta
by the cream Lo gold color of Lthe ventril
The abdominal sepnents of the
riod becane noticeably lanpthencd
atly broadened a5 wall.

These modifications clfectively formed a protective clia

soupht dnd Fed upon vubes ulk
4 after shrimp were pliced dn
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ol postlaveal or jusenilo
temperature and: rainfall

carapae

smallest specimens encountered (9 g,
nce of paired sperm duct openings

joints of the fifth
The sctac-

mbher for tho

sidered to be in Uhelv sccond year,
slkrong, heavy chelac, Y
arate tha sexes (llol-

THalk

sheipp were made on

15, and on feed offered the

survived ol severald
lesh




Biology of Macrobrachium 1
Fecundity and Egg Size

Egg count and cgp size [or two berried {cmales weve as
follows:

Length WU We epps No Erps per  Epp
() N (1) epps g of s (um)
1 149 54,43 7,73 86,024 1,580 0.63 % 0,40
2 156 56,85 7.95 87,071 1,531 0.63 x 0.406

Egg size is an average value for 20 measurcments for cach of
two axcs through the ovoid, "egg-shaped epps.' The range and mcan
for the longer axis was 0,58 - 0.71 (0.63) mm and that for the
shorter axis was 0.33 = 0.50 ().46) wm, These data on epy size
agree closely with these of de 1a Cruz (1968) from Mexico (0,67 x
0,44 mw), but estimates of 200,000 to 500,000 epps pev female by
de 1a Crux appear too high, Based on Cigures in the present study,
and on estimates of recently hatched lavvae by Diuuj, extremely
large females of 187 v and 145 ¢ might praduce up to 228,000 cpps.
Most healthy females in the Panama population, which received some
supplemental feed, probably produced. 50,000 to 150,000 cpps.

latching and Survival of Lavvac in the Laboratory

Five borricd females not used in the fecundity study hatched
their young at 25.5 - 27.8 C within 4-7 days after arrival at
Auburn on 17 November 1970, One other female died when water temper-
ature accidently rose te 37,2 C. On arrival, eggs on berrvied
females were yellowish to gray, and were eyed, In the conditionced
freshwater of the aquaria, larvae were offered egpg yolk, winced Fish
flesh and plankton as recommended by Ling (1965h) for M. rosvinbeveil.
Since it was strongly belivved by Papamanian personncl that the
local population of M. Amcricanum was an isolated proup sustained
in freshwater, the aquarium environment was not fnilially alloeved
with salt. The initially vigouvous, phototropic larvac wradiaally
became less active, and usually died within 24 hours after hatching
without evidence of having taken any of the feods offcred,

When sea salt was added to the culture medium, survival of
larvae was dramatically emhanced, The following results wera
obtained in tests initiated with vigourously swimming 20=hour-old
lavvac:

3

Diaz, L. L, 1973, Tersonal communication.
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Salinity Swipvival (%) of lavvae at howrs

ppk 0 h 10 20 4l 50 i
0 100 76 0 0 1] 0

12 100 100 100 100 27 13 ¢

18 100 100 100 101) 073 17

306 100 100 LOn LOO Hi) 03

These and other observations indieated that M. asericanim, found
many km inland in scemingly dsolated envirvonments in Pandud sicie
dependent upon brackish water for lapval development, Lndecd,
later studies by Mulvihill (1971) showed that M. ‘carcinus, o ciuse
relative of M, americanum, could be rearcd using modified culbr.t
methods of Ling (1969b),

Grovwth and Survival of Adult Shrimp in Ponds

Pond M-9, stocked with a singleberried fLwnale, had no yaung
shrimp when seined or when drained after 4 months, <in Octobur, 1670,
The female grew from 156 mw to 175 wm (rostrun-telson) wnd patped
23 g during this period, On 16 OcLober water Lomperature In d-U
dyopped 12,8 €, When the female shrimp was recovered upon driining
it was practically immobile, When its container water was gradiilly
raised to 21,1 C over a 1l-hour period, however, the aninal rapidly
pegained mobility and fed on dry fish feed pellets from 17 ta 20
October, On 20 October soon after the sivvimp had been Lasdled and
neasured, Lt was officral live carth worms in an aquarium where the
water was 20,0 C, The shrimp immediately captured and ate the
carthworms,

Ponds M-10, stocked with Eive fomale shrimp (one bervied) and
onc male, had no youny when seined o when drained atier 4 wonths,
No initial measurements were takev at stocking, bub cstimated
weight of cach female was 50 g. At draining, only two females:

164 mm, 66g; and 160mnm, 64 g, were recoveved, These were also
exposed to 22,8 C tewperaturc and were handled as that in N-9, TBoth
females recovered and fed on fish feed and carthworms.

Feeding Studies

During laboratory obscrvations shrimp ate boiled ham, Lish
muscle, pelleted fish feed, and ecarthworms. HMales were geaerally
wore apressive, aml learned within 1 or 2 days to redach near the
water surface ol their Lrough or aquariwn Lo take cuben of fish
flesh Crom human hands, Famales, especially ovigerous gues, tended
to take food under cover where ik was consued,  Plant aaberials
alone were not offered the shrimps however, specimens capturad
Erom ponds M=9 and M-10 somel ines repurpitated  precen cpatanced,
A juvenile specimen wis obscrved Lo eat anoLther juvenile when the
latter had rccently molted,

O Ak B ok --H 1 .m‘ L At ‘T"-'l-lur.'_u Al P S LS Bk e B Ay ) e Dcsa S At B 184 ™% 7 : T Pt
At KT % Y i ! th T arrat b (i S e o oy R L J 4
e A | { bt i AR 8l Bt RIS, ATy bl [Pt
G et ks R




Biology of Macrobrachium 35
Panama

Collecting, shrimp [rom the 0,61-ha pond willh wive Lraps vesulted
in 536 specimens of Mo americamm ranging from 88 1o 233 mm, and 9
to 372 g. Both traps and scincs Look large numbers of Lishes as
samll as 10 mm and specimens of M. d%nuuti as smn}] as 25 nm, Pishes
present were several swall specics of the Lamily Characidae,
Acquidens cocruleopunctatus (Cichidac), Synbe
(Synbranchidac), and Rhamdia wa, geri (Pimelodid

anmoral uns

1t was meted that catches varied in the traps which dilfforad
in both volume and bottom surface. 1t was deierined that hoth
volune (r=67) and bottom surface (r=0.,95) were positively correlated
with catclhi. The greater correlation with bottom surface indicates
that M, americanum has specific space requivewments,  The animals
were observed Lighting and pinching one another jn Lraps and vhon.
confined with little space. This should be considered wien desion-
ing harvesting and holding facilities of any petential culture opera-
tion for this species,

Scasonal paltern of cateh was indicatied by that in a singic
rectappular sided trvap with volume of 0,57 wo and boltowm surelice ol
1.25 mz. It was noted that catch generally increasced durving the
rainy scason of May to November and rcached a low in Janvary of the
dry season, Catch again increascd as rainy secason approached and
temperature decreased,

Length-Weight (Rostrum-Telson)

Leugth=weipht relationships for 220 females, 288 wales, and 536
combined observations were calculated awd presented din Figures 1, 2
and 3. Twenty-cipght specimens were measured before melhods for
determining sex were developed during the [irst 2 months of the
experimental period, Females ranged in length from 88 to 195 mm
and in weight Lrom 9 to 145 g, Males ranged from 90 to 233 mm, and
10 to 372 p, respectively,

Sex and Reproduction

The female shrimp population had ovigerous individuals From
June to November, 1972 and again in June 1973, This cgplaying and
egplbearing season is the same as reported for 1969 co 1971 by the
pond owner and corresponds quite closely with the rainy scason,
The egpbearing peak was in September when 55% of fowmales captwred
had epgs,  Femiles bearing epps rvanged in lengbth from 132 to 187 nm,
and in weight Lrom 40 to 145 g,

Epps wore yellow wvhen ficst deposited on the pleopods ) aal
pradually transtormed in color to oranee to red-hrown Lo vrey vhen
eyespols appeaced in approxinately 2 weeks,  Batehing ocenrred
bebween 3 aml 4 weeks atter epplayineg.  As iwdicaled by veeaplures
of identifiable individuals, at least some of the femiles hatcehed


http:graduall.ty
http:ilcie.is

36 WORLD MARLICULTURE SOCIETY WORKSHOP

Ltheir egps in the freshwater pond, altheush some mar have miyrated
downstream to the Pacific, Since no soall shvimp less thap 80 ws
wvere captured in the pond, it iz concluded Lhat replenishment of
the stock in the pond which has yvieTded o havvest of approsimately
2 kg (20 specimens) per weel durine 1908 through 1972 o utinly
Lrom migration of postlavvace or juveniles vpelream inco the pond
duving the vainy scason vhen theve i strean Flow,  The sl Test
specimens Lrapped in the powd vere in February, WL i estimod
that after an incuhation and laveal developument period of anporoxi-
mately 3 months: (June to August), postiarvae and jovesd les condd
have traveled Lrom the estuary Lo the pond in the perood Septewsber
to December while there was stream [low,

Food Habits

During collecting operations in the Papama pond, bread, bapanas,
beef, fish, shrimp, poultry, and pineapple were used sacensfully
as bait., In additiorn, shrimp collected olten repurpgitated preen
material thought to be Chara sp. which was an abundant cquatic plant,
When shrimp were placed in aquarvia with characing, o cichlids,
they often caught and consuwed these JVishes, 1t is
occasionally preyed on fish vhile in the pomd,  Shri
also fed on Llodea sp. and aquarium fish food pellets,

Y] tfn."','

in aquaria

SLEARY

1. Macrobrachium americanmm, like wost olthers of s senus,
apparently requires brackish water fov development ol its Tarvae,

2, This shrimp is omnivorous, but apparcently preders {eod of apimal™®
origin,

3. This animal, which lives noneally ac approwiuwately 26,7 O, can

b4
survive 12,8 C. Wien one feaale was exposed to 37,2 C, death
occurred,

4, Fecundity of 54-57 ¢ females was 86,000 to 87,000 cpasy ang
size of the ovoid epp was U063 mm x 0,450 mm,  Projoeted decundity
of the largest female in the Panama population was 225,000 cpps,
5. Adult female shrimp trausported [rom the Pantimy pocd Lo Acbura
ponds inereased approximately 3374 of body weiphl in 4 sontis
from Junc to October, Survival was 40% to 1oui in the Auburn
ponds,

6, Length-weipght relationships, Tincar and curvilincar, were cai-
culated for males, females, and combined population tor 3,
amevicanum in a pond cnvivonment in Panaer,

7. Spawuning scason in rasami was Cowwd Lo include tae vonths ol
June to November, which corvesponds closely to the heivht of the
rainy scason, Oviperous fowales vangoed Lrom D32 Lo 187 mes, and
40 to 145 g, respectively, '



Biology of Macrobrachium 37

8. Epgs of M, americanum are yellow when deposited, turning orange,
red=-brown, and grey before hatchiang at about 3 wecks,
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Length ~ weight reldionships of 220 female Maocrobvachium
americanum Bote (emgre 85 195 tam) mee presented usitgs e
following cquations: Top W -5 0800 ¢ 33830 Lo L, dinear),
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Figure 2. . Length - weight relationships of 288 male Macrolrachium
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