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Observations on the biology of Macrobrachium americanum from a 0.61

1973.
ha pond on the Pacific slope of central Panama were made from 1970 to 


Specimens were transported to Auburn University in 1970, and their growth
 

Fecundity and early life
 rate i-nd cold tolerance were observed in ponds. 


of larvae were studied in the laboratory.
 

in the Panama pond occurred June to November, with a peak
Spawning 

in September when 55% if all captured females had eggs. Methods for
 

Length-weight relationdetermining sex of immature prawns were devised. 


ships for the population were determined.
 

Feeding experiments in aquaria, and the wide variety of plant and
 

bait, indicated the onmivorous food
animal materials used successfully as 


habits of 1acrobrachium americanum.
 

Recaptures of identifiable specimens suggested territorality. 
The
 

further indicated by
importance of space to individual adult shrimp was 


the positive correlation of number of specimens captured with area of 
trap
 

bottom.
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ABSTRACT 

Observations on the biology of Nacrobracium a;whricanum: from 
a 0.61-ha pond on the Paific slope oI central. Pannaum wcre ede 
from 1970 to 1973. Specimens were cransportd to Auburn Uni,,rdiJLy 
in 1970, and their growth rate and cold tolerance were observed inl 
ponds. Fecundity and early life of larvac were studied in the 
laboratory.
 

Spawning in the ranama pond occurred June to Novemelcr, with a 
peak in September when 55% of all captured females had eggs,. Hthods 
for determining sex of immature prawns were devised. Lengtl-weight 
relationships .or the population were determined. 

Feeding experiments in aquaria, and the wide variety of plant 
and animal naterials used successfully as bait, indicated hue omni
vorous food habits of Miacrorachl.unu ameriuanum. 

Recaptures of identifiable specineus suggested territornlity. 
Tihe importance of space to individu-i adult shrimtp was further iW&i
cated by the positive correlation of nubmer of specimens captured 
with area of trap bottom. 

INTRODUCTION
 

Species of Macrobrachiua have potential for aquaculture in 
Southeast Asia and other tropical and sulr:rp.opil'regions (liI, 

This study was supported in part by the Agency for Internio.dnal 
Development (AID/In-684). 

Department of Marine Resources, Ministry of Comuut:rce aud Industry, 
Government of Panama, Panam City, Republic of lanama. 
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Biology of Mticrobrach iunt 31 

placed in aquaria and troughs and observed for fe, din, behavior, 
fecundity, hatching, and survival of larvac. Tempera ture dturLng the 
17-hour tran;it varied from 26.7 C in the Panama pond to a low of 
17.2 C and was gradually returned to 26.7 C during a 2-hour period 
after arrival, and maintained. To test for effecis of hand]3n;, all 
prawns were offered flesh from the grass carp, Ctcnpharyngudo1o 
idella 30 minutes after placement in aquaria and troughs.
 

Fecundity, Hatching and Survival of Larvae in the Labloratory 

Two herried iemahles of the November shiLmetL were p ruel-vod 
in formalin and counts were made of their eggs, Prior to p r;evr
vation, 10 eggs from each female were observed and measured. 

Hating and egg laying were not studied with shrim, of either 
shipment, but hatching, and length of larval life in the laboratory 
were observed in several females from the November group. Further,
 
the effects of reconstituted sea water on survival o larvae was 
studied.
 

Growth and Survival of Adult Shrimp in Pcnds 

Pond M-9 received a berried female eb rimp wich was 156 imm 
in length from ro;trm to teIson and weighed 69 g. The pond received 
periodic applications of Auburn No. 2 pelhted cot Lah feed and 
triple superphosphate to maintain a phytoplankton bloom with visi
bility of not more than 30 cm. The pond was seled at monthl' intur
va.ls with a 2-iam ino;h nylon net for evidence of yoming, and wiren 
traps of 1.3-mis mish hardware cloth were used iiiiitl1y in an atniu,)t 
to capture the stocked adult shrimp, After 4 months the pond wa:; 
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 ona stocled 
into M-9. Pond -In was treated in the same manner as M-9. 

Feeding Studies
 

During the study period 25 June, 1970 to 20 January, 1971,
 
numerous observations were made on foodstulffs shrimp would eat in
 
the laboratory. Items offered included fish muscle, boiled ham,
 
earthworms, and pelleted fish iced.
 

gtudies in Panama 

Collection of Specimens 

Wire traps were jsed during April 1.972 thirouhi .lune 1"M in 
the same 0.61-ha parJ in Panama in order to establih spawn;i g 
seasons for the lc'Wal population of flacrobrach iSl ahiricdiiil;i. 

Traps and baits are an described above. Trap catches were nroted 
weekly, and seine (2 on noish) hauls were made approximately monthly 



4M 

di~ti0IP~'T~p-. a d, o ~in i j 

ci ~ 7 L,E6 h ~of d 
-~ 

odaIIg' C' t i'- l i -
, _.L -h"511~ 'tULoi 

Y1 11f O 0achtnjaofcL ong CLICI 

4 Siff e ouc1 

i-EtWc it 3for1 0"x 
de arC1Ti~'eci111( Iam o 	 as, r co 

0htlie polltifd a LcC~~tiaid n 	 -dis fC~i."iii1I:dSIow 	 £t ~ t 4I 	 ~o-o calct in"s tgjiira WflZl -re iO1i ~gl 

-

h S X w oaod rinu oci. d1 

by ~ :0hii~p
6nontevat e- of tyiroshif )aO~ tor o 

I- P 

~4 i 191 L Cre tin giideo~ r f t e4 e ~ it us 
2mont rior, ts app. oPir 1)yt~"fO1 

aqu tr hs.osctri ang 

f " 6d 	 mIipro 



3YlBiology of M.icrobrachium 

Fecundity and Egg Size 

Egg count and egg size for two berried females were an 

follows: 

Length Wt Wt oggs No Eggs per Eg, 

54.43 7.73 86,024 1,580 0.63 N 0.46
1 149 


2 156 56.85 7.95 87,071 1,531 0.63 x 0.46
 

Egg size is an average value for 20 measurements for each of
 

two axes through the ovoid, "cgg-shaped eggs." The range and 
 mean 
and that for thefor the longer ac is was 0.58 - 0.71 (0.63) nun 

on egg size
shorter axis was 0.33 - 0.50 ().46) mm. These data 

with thosc of de In C uz (1968) from 	MexLico (0,67 x 
agree closely 

by
0.44 mam), but estimates of 200,000 to 500,000 egg;s per femalc 

do 	 Ia Cruz appear Lno high, Based on tiguro, ini(-hv pro:nL:i Lud,
 
larvae by l)ia, =mro'l;Iy


Ind on estimates of recut ly hatched 

g might produce up to 228,0 00 cg.


large females of 187 mu and 145 


Most healthy females in the Panama population, which received 
 some 

supplemental feed, probably produced. 50,000 to 150,000 egg;. 

of larvae in the LaboratoryHatching and Survival 

Five berried females not used in the fecundity study hatched 

their young at 25.5 - 27,8 C within 4-7 days after arrival at 
temper-Auburn on 17 November 1970. One other female died hen wt ur 


ature accidently rose to 37.2 C. On arrival, eggs on berri'd
 

and were eyed. In the conditionedfemales were yellowish to gray, 
larvae were offered egg yolk, minced fi;

freshwater of the aquaria, 
by Ling (1968b)) for 1. r,,:;ibo'ir_.flesh and plankton as recommended 


Since it was strongly believed by Panameinian per;onno l that Lhe
 
group u.:Lain'd
local population of 1,. Aimericanum was an i;olated 


in freshwater, the aquarium environment was: not Yjil[aIlly aller.d
 
photo tropic Iavac ,,radluallywith salt. The initially vigourous, 

24 hours afcL"r hatchieqgbecame less active, and usually died within 

the foods offered,
without evidence of having taken any 	 of 

to the culture medium, survival ofWhen sea salt was added 

larvae was dramatically enhanced. The following results were 

initiated with vigourously swimming 20-hour-oldobtained in tests 

larvae:
 

3 
1973. Personal communication.Diaz, E. L. 
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Biology of Macrobrachiul 35 

Palnama
 

Coilectin.,g shrimp from the 0.61-ha pond wi.h wire [trap:: re::ulted
in 536 specimens of M. americanum ranginp from 88 tl 233 mml:,aid 9 
to 
372 g. Both traps and seines took large numbers of fishes 

samll as 10 mm and specimens of L'1. Aijiet'I 

a;
 
as ;smaill as 25 nmm, Fi::he, 

present were several small spec:es of t e fantily Charat. da,
tideth
A i oneligrleopontlal ii (CicliJdau) , ,yohi;i i ; 1,;1
i 
(Synbraoctlidac)., anci ]Rlaisld ia wa, iri (PIill Jod idat). 

1: was; inted that catcahes varied in the trap: which dil.lfri'.d
 
in lith Vol 11:11 and linttom s;urface, It was denited 
 UihnltlIh'i 
volumlne (r-61) ;iand
bottom surface (r=0.95) wore po;iively e .'ruldLOldg 

with catch. The greater Cor'relation with blottom suggrf:cg:e jidi caLea 
tha n. 
ali-r it has specific :;pace rCquiireclltlu:;. The nniaitls 
were observed fighting and pinchLng one another in tiaps and vIn.
 
confined with little space. This s gild be 
con;iturvd V-igg Asi -
ing harvesting and holding facilities of any potential cltlurn opera
tion for this species.
 

Sa'oiial pal tern of catch was iudi.cnl:ed by that in a nte

recladulrtiar shed I iap with volume of 0.57 Qt and 
bo:oml girL[au of 
1.25 A 
 It was noted that catch generalIy ilcie.is dlurig I.hwrainy season of May to November and reaclhed a tow in Januarv of the 
dry season. Catch again increased as rainy ea::ion a pp roached and 
temperature decreased. 

Length-Weight (RosLrlun-Telson) 

Length-weight relationships 
for 220 female;, 288 uilu, and 536 
combined observat ions were calculated anld presentid in Figures 1, 2and 3. Twenty-eight specimens were neaiured befnre method; for
detemnining sex were developed during the first 2 months of the 
experimental period. Females ranged in length from 88 to 195 emi
and in weight fromu 9 to 145 g. Males ranged from 90 to 233 mi, and
 
10 to 372 g, respectively.
 

Sex and ReprodicL ion 

The feiale shrimp population had ovigerous individuals from 
June to November, 1972 and again in June 1973. This tcgglaylitg and 
egghoaring season is the 
same as reported for 1969 to 1971 by the 
pond owner and corresponds quite closely with the rainy season.The eggbearilng peak was in September when 55% of femnle:; captured
had eggs, Fecl hs bearinLg eggs ranged in length froi 132 to 187 iim,

and in weight fromn 40 Lo 145 g. 

tggs were ye I low wien first ttepii; [.titd il lit p Ile opil:;, lon 
graduall.ty tran:;jo ed in col or to orang!e to led-liowii [i .,.. l.:hoCeyee iol;5 plt arted illailoxialll.t ly 2 weel,;. l liri , o iglil;l'oi'd
beLwven 3 aid 4 wochl!; a[teer layilig. 

' 

A:; initid ;i.ctdby r,':ip ii ,

of identifiable i.ndividuaIs, at leas t sOle ofithe eI'ul, at haltel 

http:graduall.ty
http:ilcie.is
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.their eggs in the freshwater- Imnd, .lltiotlcj soime i In"'he :si!'rIte 
downstream to tce Pacifi.c, Since no :;:.1i shrimp i':;; than VO ., 
were captured in tie pond, itn concluded l iLI; Il.'it n,li.::ii K 

the stock in the M ullh h:i yi(!ldd ;i h;;r.e:;t of ;F.i: ,it' Iyponl .1: 

2 kg (20 specimens) per uevvk du n,- 190,b Lbrhiuii 1912 is main!:
 
from migration of io;t larva' ii" iuVni ; uip.:i[ ron ,i, it. o,
 
during til ri iiy s;ua:;io wh in[h t; i:: sI I(;Iu Ilo..., TIi..w ::: Ill :;l.
 
sgpecinmens; lraplod ii rhe pondl Ijolo in FoLhr'ohryy. IL i, ' ial .
 

Liat a ft' an inlubationi and lai val dovv l,ti.'I.' t p.v i,, :1 , ox i

mroly 3 monLhs: (Juno to Aigu,;;l.), potlar'ta aod . iv,, c",Im 

have traveled fra tih esLtuary to Lhu pondiQ1 tite l 0.o Aci;Leibul" 
to December while there was; atiream flow. 

Food Habits 

During collecting operationi; in the i'tam:ma pond, ,'.ad , b.ananas, 
beef, fish, shrimp, poultry, ad p incapple were us;ed :.10'.. ;fully 
as bait. In additioi , shrip ci. cmlectmd oLh'in rogur ,,Ltd Mit 

material tlol to COmia np. Mhici wa plant..ht be 	 ,.;; aMIA=L.qu;Ii 
When shrimp were placed in aquaria with cha'iracin:;, or"CMi ., 

they often caught and conitmlii'd these fi:;hs, it i.; :s;,i Le, 

occasionally preyed on fish while in the pond. Srimp, in aquaria 
also fed on Elodea sp, and aquarium fisih food pellet;. 

SU: ,ARY 

1, 	 nacrobrachiu:n al n .'itiiili, like mist ot.Ihiri'.; oi lt;iii Us ii 

apparently requires brackist water for 2evel opcwei.Lof Us 1 a eva 

2. 	 This shrimp is omnivorous , bti apparently pi i' ,,, of17.d an.i.nal 
origin, 

3. 	 This animal, which lives noisa)ly ac app;'.,:.i,;atcly 2 7C, cil
 

survive 12.8 C. Whon one feaale K.3 . to C,
w 	 uponu.i 3M.2 d.iaih 
occurred.
 

4. 	 Fecundity of 54-57,; female; was 86 ,(00 to 870,0i0 cg.w,;; an., 
size of the ovoid erg wa; 0.63 wm : .M6am. P -,,j~c Cd .cudity 
of tie largest female inithe Panail' popitlaLtion was 21tb,f? ogs. 

5. 	 Adult female shrimp tr:i;tSorted from ii Pahnamai ii.d to Aubu:.'.
 
ponds increased approximately 334 of body we :;thL in 4 ;oths
 
from June to October. Suivival was /0% to h100 in the Atburn
 
ponds.
 

6. 	 Length-weighit relationshilps;, ]ne an riiv ii ;ili;'C:',oe cal
culated for males, femalo';, and cob in,'*d populat i. n _.
 
anllvriv2anlll iLn a p)ond vrIiv'irodhl IIM iil V linlhm . 

7, 	 Spawning P 'i !; r'ound t:, i ludcIii it l h.; .'Lseatonin i'anaa 
June to Novembur,whitchcoii'r'.;poid:; closely Lo tLhu heiht of tdi 
rainy s ason. (OvigelOll; fi'ia t,; raiqi-,d frt 13.: ti 16i/ mm, and 
40 to 145 g, respectively. 



37 Biology of acrobrachtum 

8. 	 Eggs of I.I. american s are yellow when deposited, turning orange, 
red-brown, and grey befoie hatching at about 3 weeks. 
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