e i

: >-AAL -3
The International Center for

AQUACULTURE

B o ;*'vi.w"nr
e LY gk e R B,

al o # Ap
Lo ?”“f‘i‘fu-uwi'
"

-




FINAL REPORT
FRESHWATER AQUACULTURE DEVELOPMENT IN COLOMBIA

February 1977 - June 1980

Ronald P. Phelps and Thomas J. Popma
International Center for Aquaculture
Auburn University, AL 36849
June 1, 1980

FISHERIES DEVELOPMENT LOAN

AID/LA=C=1170



TABLE OF CONTENTS

I. HISTORY AND PROJECT OBJECTIVES « v « v + 4 » 4 o

II . GENERAL ASPECTS . ) e . . L] * . L} ] L] . L} L] . U U

A,

B,

D,

Consultants L R L T T Y R ST R S TR SR SR SR WY

Construction L T S T T T T S T S S T S T

1.

2,

REEEIOn L T T S S S S S S S S S

Alto Magdalena + « v v « v v v o v o4 o4 o4

Equipment L T T S S T T T S S S S T

Training « v v v v v v v v o v e e e e e e

1.
2,

3'

Graduate Degree Training . . « « v « o o o

In=country training . . v +« o o o o 4 o

Qut-of-countrv non-degree training . ., . .

I1I. TECHNICAL ASPECTS . . . v v v v v v v e e v 0 e s

A.

Technical Summary = Repelon . . . . . , . . . .,

l .

Preliminary Evaluation Studies . , ., ., . .

Studies with mojarva amarilla . . ., . . .

Predator-prev studies with mojarra amarilla

Optimum stockinp density for barbul .,

Culture of dorada vsine pelleted chicken feed

Extensive culture of lisa under natural conditions

RcErodncLion studiecs o . 0 L L 0 0 0 . .

Manogex culture of tilaptas ., , . . . .
nrag

Culture of cachama usine a pelleted feed

Culture of palometa using a pelleted feed

FEconomic atudies C e e e e e e e e

On going RLlldit‘ﬂ L N N N O N T ')

l1
12
12
13
15
15
16
17
17
18
18
19
19
19

20



v,

B. TeChnical Summary - Gigante [ S T S S T ST ST SN T SRR ST S TR T

Predator studies e e e e e e e e e e e

Effect of temperature on T. rendalli production ., . , ,

'

Production of bore . . v v v v v v v e e e e e e e

U'se of other supplemental feeds v v v v v v ¢ 0 v v

Less intensive management SYSEEMS  + + o o o o o o » o

Studics with other species v v v 4 o v o o o o o o o o o

Economic data L L T T S T TR S SR S TR SR TR SR SR S S

CONCLUSTIONS AND RECOMMENDATIONS . v v v v v v o v v o 0 o o o s o

A, Recommendations on Administrative and Organization Aspects .

1.

2.

3.

Financial support for research stations . . . + « 4+ + o

Trﬂininlﬂ L T T S S S S S S S S S TSP

Construction + + « v v v v v v o o v e e e e e e e

B, General Technical Conclusions and Recommendations . . . ., . .

l.

2.

Mininum management SVSEemMS o w4 4 4 4 b w e e e e e

Simultancous development of small aud medium scale commercial

aguaculturo e e e e e e e e e e e e e e e e e

Market studies . . . v 0 0 0 e e e e e e e e

Intensification of research in cool temperature aquacult

ure

Integration of aquaculture with other farming activities
q

Increascd emphasis on fisheries management of reservoirs

Watershed Manacement o . . L . 0 0 e e e e e e

Colembia aquacultural development plan . . . o o . .,

C. Specufic Technical Conclusions and Recommendations . ., ., . .

1.

Suggested primary species for intensive aquaculture . ,

a, Cachama o v 0 v 0 e e e e e e e e e e e

bo Ti a i:l l\”\‘!it‘.l . . . . 0 ’ . . . . ] . . . . [ »
e T L or N ——

i. prt‘dﬂtl‘r';‘rt“v F_\'ﬂtem! L T T S TR S S T S S S

T, monosex culture & v L 0 e e e e e e e e e

{ii, minimum management svatems . o o . 0 . . . .

20
21
22
23
23
24
25
27
28
28
28
28
29

29

30

31

32
33
34
35
35
35
35
3o
37

kY
K1



¢, Tilapia rendalli , . ., . .

de Dorada . . . +« v ¢« ¢ 4 4

e, Bal"bul . . . ] ) . . . . e

2. Suggested secondary species for polyculture systems

. .
. .
. .

. . L}
. . .
L . ]

a. Predators . . . . . . . . .

i.
ii.
iii.
iv.
V.

Tucunare . N
Mojarra negra . ,

Mojarra amarilla , ., .

Moncholo . . . . . . .
Agujeta . . . . . . .

b, Low trophic level secondarv

. ]
. .
. .
. +
. .
. .

i.
ii.
iii.

3. Other spec

Bocachico . . . . . .
Lisa . . . . .
Arenca . . . . . .

les to be considered .

a. Sabal

eta Brvcon Henni ., ., .

b, Mirrer carp . . . . . . .,

¢. Cuatr

d. Guabi

0 0105 « v v v e w e

na, or bagre baboso ,

e. Doncella . . . . . . .« . .

f. Pacora . . . . v v v e e e

g. Bagre

h., Ornamental and food fishes of

the

Llanos

i. Macrobrachium rosenbergii . . . . . . ., .

38
40
40
41
41
41
42
42
43
43
43
43
44
44
44
44
45
46
46
47
47
47
48

48



FINAL REPORT
FRESHWATER AQUACULTURE DEVELOPMENT IN COLOMBIA
February 1977 to June 1980

Ronald P. Phelps and Thomas J. Popma

1. HISTORY AND PROJECT OBJECTIVES

The International Center for Aquaculture of Auburn University was contracted
to provide technical assistance for aquacultural development to INDERENA (Insti-
tuto Nacional de los Recursos Naturales Renovables v del Ambiente) through USAID
Loan No. AID-DLC/P-2086. This loan supported a multifaceted program for the
development of aquaculture and artisanal fisheries. It provided funds to assist
in the development of research facilities, to train professional staff of those
facilities and to provide technical assistance. Auburn University throuph its
two restdent advisors and its on-campus academic program was involved in each of
C=lombis, as other latin American countries, docs rot have a tradition in
aquaculture, but there is much interest in its development throughout the coun-
try. The Government of Colombia recognized the valuos of aquaculture and aqua-
culture {s a high priority item in the National Food and Nutritional Plan of
1975, :

The USAID loan was implemented to assist INDERENA in upprading its fishery
research capabilitics with the objective of developing cconomically and techni-
cally sound aquaculture systems suitable primarilyv, but not exclusively, for
seall farmer use,

Colombia is a country of mountains and valleva, The Mapdalena River is the
principle river in the country, originating in the mountain foothillas at an elee

vation of over 3000 m adove sea level and runs 4 1600 km course to the Caribbean
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Table 1. Preliminary evaluation of various species of fish under thyeo
natural conditions (T} addition of organic
fertilizer (To) and; addition of fertilizer and feed (T3,

different conditions;

Net Production
(kp/ha/6 mon)

Bocachico

Barbul

Mojarra amarilla

Mojarra negra

Arenca

Dorada

Lisa

Tilapia rendalli

Tilapia nilotica

Ta 18]
T3 264
T 118
T 214
Ty 266
T JO ww
T 616%*
T3 683ww
T n
Ta 60
TJ 60
T 39
Tz )
TJ 10
T 59
T: 6
Ty 149
T 10}
Ta 14
T3 70
T 105e%
T J2 7w
Ty 372ww
'rl .‘.30‘#
Ta A Rw%
T3 1,1024%

Average Weipht
()

—
w P ~a
e g

s2
76
7)

T Mortality

e TEISTESN D SRS IO M T W 3ET N ST e S0 e e

* 7 month culture
** adulte and fi{ngerlinge












