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- MINUTES OF THE JOINT EVALUATION MEET:NG
. 'ON
~ THE FISHERIES DEVELOPMENT AND RESEARCH CENTER PHOJECT
IN
THE REPUBLIC OF BOLIVIA

_ The Japanese  Evaluation Team organized by Japan International
:Cooperalion ‘Agency: {hereinafter referred lo as "JICA®) headed by Dr. Naoto
OKUMOTO, visited - the Republi¢’ of Bolivia for the purpose of evalualing the
Fisheries Development and Reésearch Center Projecl in the Republic ol Bolivia
(heremaner referred toas "lhe Pr0|eci“)

The-Japane'se Evaluation Team :and lhe Bolivian Evaluation Team carried oul
the joint evalualion on ‘the Project in La Paz from November 27 to December 5,
1995, . : :

.ThrbUgh t_hé joint evalualion meeting. bofh sides agreed to convey lo lheir
respeclive govermnments the results of the foint evalvation summarized in the report
attached herewith.

" These documents were wrillen in both English and Spanish. In case any
discrepancy of inlerpretation would 6ccur between the two languages, the English
version should prevail on the Spanish one.

cember 5, 1995

SRV 1

Dr, Naoto OKUMOTO - Ing. Edgar\TALAVERA S,

Leader, _ ' - 'Secrelary,.

Japanese Evalualion Team, _ National Secretary of Agncullure
Japan International Cooperation Agency, and Livestock, _

JAPAN Ministry of Economic Development.

REPUBLIC OF BOLIVIA

NN

Lic. Juan Carlos AGUILAR

Undersecretary,

Undersecratary of Public Invesiment and External Fmance
Secrelary of Finance,

Ministry of Finance,

REPUBLIC OF BOLIVIA

- 55__.



HSHER!ES DEVELOPMENT RESEAFICH CENTER PROJECT
IN THF REPUBLIC OF BO! IVIA
'SUMMARY OF THE FINAL EVALUATION

I INTRODUCTION

Tie propagation of the rainbow troul and 1echmca! guidance for lhe farmers in Alliplano by expeﬂs '
and JOCVs {Japan Overseas Cooperauon Vo1unleers) sent by JICA {Japan Intemational
Cooperalion Agency) s-nce 1980's was more aclwated since the Fisheries’ DeVeIopmen\ Research
Centerwas conslnjcled in 1989 by Grant Aid of the Governmenl of Japan

In addition, a projecl-type technical cooperatlon was requesled by the Bolswan Governmem
seeking lne improvement of the Cenler's function. The Record of Discussions was signed on April
5, 1891 and the 5-year- cooperahon was siaded an June 15, 1891,

The Tentative Schedule of Imp!ementatlon {hereinalter referred to as TSH was framed, and four
long-lerm experls (Team Leader, Coordinator, Expers on Fresh-water Fish Culture and Stock

Survey) were dispatched. They transferred lechmques in the Production Seclion and the Research
Seclion of the Fisheries Development Research Cenler. .

* Project Purposes

"Fisheries Developmenl in the Noithern Altiplano” was set as the Overall Goal of lhe ijeci and
the two Project Purposes below were set up to aclualize the Ovetau Goal

1. Strengthening the lunctions of the Cenler as a regional lisheres research and development
lacility.

2. Oiffusing the culture techniques of important lssh species.

The Goals

- The goal was sel where lhé seeds of important fish species such as rainbow trout are grovided
t lo the farmers and they eslablish thie basic techniques of propagation along the coasl of ihe Lake
' Taiucaca andin the surrounding small lakes.

- The slab1e production- supply system of seeds ol good quality and of groper pm:e are
established, {(Production Section)

-Basic propagation techniques ol rainbow trout in the Small lakes are estabnshed and
environmental research of the lakes are conducted by Uie Botivian' Side (Research Section)




1l EVALUATION

1. ACCOMPLISHMENT IN TERMS OF THE INPUT

i-1 JAPANESE SIDE

- DISPATCH OF EXPERTS

(1) LONG -TERM EXPERTS

Name

Subject

Dispatched Peried

Occupation

Mr, Motohiro Ohashi

Team Leader

20 Jul. 91 - 19 Sep. 93

Fishe.ries & Aquaculture
Intemational Co., Lig.

Mr. Shonji Totsuka

_ Team _Lééder

15 0893 - 17 Jun. 96

M Ma‘saﬁi:o Mikared

“FProject Codrdinator

30 Aug. 9t - 17 Jun, 96

RAr.

Hideki Ogawa

Fresh-waler Fish
| Culture

14 Jun. 81 - 13 Jun. 94

Mr. Yukiyasu Niwa

Fresh-watei Fish
Culture

29 Ocl.94 - 17 Jun. 96

Fisheries & Aquaculture

Mr. Yasushi Hamamitsu | Stock Survey 7 Feb. _92: A7 Jum 96 el Co. LId,
(2) SHORT - TERM EXPERTS
Narme . Subject Dispalched Period Cceupation
Mr. Akio Nakazgwg . |Compound Feed 28 Sep. 91 - 26 Dec. N ?:3;Zi?i2nﬁ5heries Cooperation
M. Hirold Nifzurmi E‘:&?:‘i?“ce of 36 Oct. 91 - 18 Sep. 91| Yamaha Motor, Co.Ltd.
Mr. Satoshi Chikami |Fisheries Statistics |12 Feb.93 - 27 Mar, 93|JiCA Associate Expet
Mr. Tokio Okino Limnology 1 Mar. 93 - 2 Apc 93|Shinshu University —
- (M. Masahiro Ochiai |Waler Quality Analysis| 1 Mar. 93 - ‘9 Agr 93

Tokyo Metropshtan University

_ Akio Nakazawa

Compound Feed

10 Apr. 93:: 27 Jun. 93

Fisheries & Aguaculiure ‘ :ﬁ
Intemational Co.. LW, -

. Munehiko Tanaka

Protessing ol Fishery
Products

6 Aug. 93 - 2 Sep.93

Bleeding /

Tokyo Univ. of Fisheries

Mr. lsamu Sanjoh Fich Diseases i4 Jan. 9§ - 11 Feb. 84 |Nagano Fisheries Station |
M. Kaz:umi Tanida Limnolon 18 Mar, 94 - 15 Apr. 94|Osaka Prelectural University

Mr. Yuichi Nagata Maintenance of 1 Aug. 94 - 16, Sep. 94| vamaha Moltor, Co., Lid.

o D Englnes . L S
M, Hitoshi ' ida Ecology of Salmon |23 Aug. 94 - 20 Sep. 94|Kitazato University

M Telsuicﬁi Nomua

Mr. Haruo Ishizuka

Fish Diseases

16 Feb. 95 - 26 Mar. 85

Hokkaido Salmon Halchery

Social Research

13Sep. 95 - 12 Dec. 95

Japan Inlemalional
Cooperalion Center

Mr. Jun 'Ao'yama

Resource
Managéemenl

14 Ocl. 95 + 14 Dec. 05




TRAINING OF COUNTERPART PERSO NNEL IN JAPAN

‘Name Subjecl Period of Training |  Recipient O(géniZaﬁbn ;
Alberlo Processing of Fishery : : - L e
Monteliano Products 7 Dietary Hygiene 28 Jan. 92 - 4 Aug. 32 [Tokyo Universily of Fisheries

Ado!fo Cruz

Fisheries Statistics / Marke!

27 Feb. 92 2 Aug. 92

Tokyo Univeisity of Fisheries -

Rolando lracta -

Rainbow Troul’ Gultufe

11 Aug. 92 - 31 Jan. 92

Tohoku University

Ruben Jrusta.

Limnology.

11 Aug. 92 - 31 Jan. 92

Tokyo University of Fisheties -
/ Shinshu University R

Santiago Morales

Conservation of Lake
Water Quality

7 Jan. 93.28 Mar. 93

laternational Lakes and Marshes
Environment Committes Foundation

Huascar dela
Quintana

Fish Diseases

18 Ocl. 93- 25 Jan. 94

Fisherie$ Expedmental Station of
Nagano Prefecture

[Jukio Macho

Freshwater Fish Culture

18 Ocl. 93 - 27 Feb. 94

i Hokkaldo University

Nagano Fisheries Station

Luis Miranda

Aqoacunure in General :

4 Jan. 94 - 19 Jun. 94

JICA Kanagawa tnll Fisheries .
Teaihing Cenler . : :

Sanfiago- Morales

Analysis of Vater Quality

22 Aug. 94 - 22 Dec. M4

Shinshu Univesity / -
Tokyo Melropolitan Universily

Jaime Claros

Freshwater Fish Culture

29 Nov. 94 - 29 Mar. 85

Nagano Fislhéries Station .

Marco Zebalios

Freshwater Fish Cullure

& Jan. 95~ 29 Mar. 95

Nagano Fisheries Station

Viclor Caslanon

Fisheries Resource’
Managemen

8 Aug. 95 - 12 Dec. 95

Naﬁonaj_l Aegearch Institite of
Aquacuitire (Nikko Branch)
I Kilasalo University

Justing Limachi

Fisheries Coobera!ive

8 Aug. 95 - 12 Dec. 95

Chuzenji Lake Fisherias
Coopeialive

Armando Alcazar

Fisheries Statistics

25 S5ep. 95 - 19 Dec. 95

Tokyo Universily of Fisheries

Marcos Espinoza

Conservation of Lake Water
Quality

7J44n..96 - 28 Mar 95

Internatidnal :Lakes and Maishes

“|Eavironment Committée  Foundation

{plan)

F




PROVISION OF MACHINERY AND EQUIPMENT

Fiscal Year

Main Articles

" Total Amoual (Yen)

1991

Personal Computer (NEC PG 9801DA)
Spectrophotometer (HITACHI U1100)
Vehicle {Nissan Patrol) -

Aulorriatic Oven {YAMATO DX41)
Olhets

29,683,000

1092

Orafi Chamber (Yama!o Chemical 0CT12)

| Submerged Bladeless Pump

Vehicle {Toyola Trick MDDT3 “351on)
Nurogen Decomposiuon Equrpmenl (Sansh!n lndus!ry MYIOO)
Cages lor Fish Pteserve etc

~ |Others

32.061,000.-

1993

Cruribler (NAKAYASU RMI)
Material Mixer (NKAYASU KN200G)
Infrared Moisture Meter (KEIT F1iB)

" |Electric Generator (DENYO GAS5500)

FRP Venical Halching Tank

Cthers

26,877,000

19941

“|nverded Microscope (NIHON TMD300)

Epi - fluorescence Equipment (NIKON EFD2)

Malerial Mixer (NAKAYASU KN200G)

Vehicla {Nissan Urban)

Autoclave (ISUZU PTi1S)

Submerged Color TV Camera Equipment (Kyuai FM2000)
Cthers

28,515,000

1995

Vehicle {insulated van) :
Dlgﬂa1 Calorimeter (Ogawa Sarnpling OSK‘ZOO)
Fiber fight (luchi-Seiei-dou p1075)

Cages lor Fish Preseive

feagents {for analysis of Water Quality and Feed)
Others

25.000.000 -
- (plan

1926

Spare Pans for The Supplied Machinery

15,000,000
{plan)
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" LOCAL COST SUPPORT

Fiscal Year|  Name of the Project - "Contant Budget (Yen):
1991 ]|Emergency Measure Amplfication of Fty Ponds at Pongo Hatchery 2.443.000.-
— Consiruction of the Intake Facility, Channel, o :
Emergency Measure Filtration Tank at’ Pongo Hatchery ' 2:540.000.-
Technology Diffusion  |Publication of the Pamphlels and Manuals on ' 42.000.-
s | Promotion - [the Seed Production of Rainbow Trout, ete. _ T
: _ ' Exch ‘| Exchange of technology with Mini-Project in Lo
Techno!ogy xchange Acgentina 1,155.000.-
Proper Technology ‘|Analysis of Feed 932 '000 )
Development (Conducted in Jdpan) R
Cavises on Aquaculture of Rainbow Trout,
Training of Middle-Level |Processing of Fishery Products, Lake Ecolagy. |
Lo . P by N : 7,992 .000.-
Technicians . and Propagation of Fishery Resources :
1093 ;___ . {(Each Course Operated Twice a Year) L
Project Safetv M installation of Security Cametas, Solar Genéialors
5 . - ‘ h
':E!EEI alely easure {Electric Powet}, Wireless Set and Purchase of .2,787.000.-
prel Mobile Telephonas and Shorwave Radios
Courses on Cage Fishpond, Rainbow Tioul in a-
Training of Middle-Level |Pond, Processing of Fishery Products and :
T ) r : 6.393.000.-
Technictans Quality Conlro}, Applied Lake Ecology and ;
1994 Pathology.of Rainbow Trout :
Technotogy Exchange' Exchange of Technology with IFOP, Chite - 1,810.000.-
_ |Courses on Lake Management for Trout
1995 Training of Middle-Level |Propagalion, Pen Culiire of Trout, Pond . - 4.262.000.-
. Technicians (Plan) |Cultire of Troul, and Handling of Fisheries " {ptan)
Products and Quality Control




i-2 BOLIVIAN SIDE

AMOUNT EXECUTéD FOR THE .L'OCAL.C'OST : a . o unn:'Bdny_ianos (Bé.)
| Fiscal .Year 1. 1991 1992 __1993 o 1994 | 1995
E’fggggi'tjrfasu‘y 200,724 330,070." 2?7.645.”25 s70,119 | 277,308
Busme'ssfm'comg L} 198581 | 187,139 |° 244969+ | s10,640." 308.'940.*"_
Second KR ; 20.5,5045‘" 5;38,8'59.'5 '- 567,284.'_' LU ) 05
Total Amouﬁ: N 642,352 1:'1‘15,069."_ 1,059.899.;‘ 980,760." | 586,338."

(note} “The executed amount in 1995 is the total amount from January to October.
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ASSIGNMENT OF THE COUNTERPART PERSONNEL

(1} DIRECTOR OF THE CENTER

MName

Perlod

Felipe Ochoa

No#ember, 1989 - Seplember, 1993

Huascar de fa Quintana

September, 1993 -

(2) TEGHNICAL COUNTERPARTS

. Specialty

‘Section Name Pe:riod - Note
Alberto Mc}nlelfano’ gizfjiﬁ:}g of FiShE? | Oec 89 Ma'; 55 ggﬁg:;;he Section
Jaime Claros Freshwaler Fish Culture|Jan. 92 - “|Chief of the Section
Marce Zeballos Fréshwater Fish Culluce|Feb. 93 -
Justa Nacho Fr'e:shwatef Fish Cuiiure|Jun. 89 -
Production :i:;io Nacho Freshwa!ef Fish Cullurz|Jan. 81 -
|Lvis Miranda o Compound Fee;"—— —J:l— 87 - o
Rolando lracla Compound Feed :J'an. g2 - Jul. 94 ge-;ig'ned
Edgar Cabaflero Compound Feed ' ;ﬁ.ugA 64 - Jan. 95  |Resigned )
Ronald Vega .{Cotnpound Feed Feb. 95 -
Rub:_en lrusta Fishery Resources Jan. 91 - Mar. 94 g:ﬁ;zfe?e Section
Sanliago Morales Ana!ys:is' of Water Quality | Jan. 92 - - C;wie! ol-lﬁe.Sec!iqn_
Ramiro Aiiamirano Fishery Resources Jun.:aﬁ -Jan. 92 Resigned
;a_rc'os Eépiﬁoza ' Ej:genzio?lesoumes ﬁfgi o9 ﬁiziggoéi(:ﬂed
Hesearch |Lita Meneces Limnology Feb. 95 -
German Cruz F.ishery Stalistics Apr. 91 - Aug. 93 Resigned
Ar.mando Alcazar :_ Marke! Research. Nov. 92 - o
Victor Castanon Endeﬁc :Fish Species  {May. 91 -
Justino Limachi ) Endemic Fish Species Apt 91- |
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2. ACCOMPL ISHMENT IN TERMS OF OUTPUT

Research and Deve!opmenl Aclwlly

The center consists of the three secuons ihe Produchon the Reseacch, and the Admmlsiratton
Through he activities planned in the TSI, experts of fresh-water fish culture’ and fisheries slock
survey have transferred techniques to Bolivian counterparts appolnted at the Sections of
Production and Research.

The accomplishment of each section in accordance with TSt are as lollows.

2-1. SEED PRODUCTION

© Though seed productlon of the ralnbow troul lof restocklng the lakes had been continued since
1980's, on a small scale using Pongo Hatcheiy made lor recreallonal hshung and it continued in that
way until the Tiquina Center was established. =

The cenler was estab!»shed in 1988 and lthe target ligures of 500,000 seeds and 16 tons of adull
fish was held . Though they were thought to be an exorbitanl figures considering -the past record,
we can judge thal the largels were mostly cleared. With an Increasing need for slable supply of
- seeds to the Altiplano, they judged il necessary 1o eslablish the systematic seed-production
systeim. Also with a need for stock sutvey, the project-lype cooperalion was planned.

The seed production activity consists of eyed eggs, fry, adult fish and broodstock for sale (including
donation) and the technical Iransfer has been operated in each process.

The Figure's of Production in Past 5 Years:

_ ~ Unit 1990 1991 1992 | 4993 1994 1995
Numbier of Broodstock ) 566" 759 1,224 1,739 1,557 1,984

Number of Total Eggs | thousand] 935 1310 | 1904 | 3027 | 2319 | 3705
|Production of Eyed Eggs| thousand 369 184 B 707 962 I.Od?
Sale of Eyed Egg'slthous’and 59 30 334 361 501
|Provuttion ol Fey .E!housand 223 15 213 286 352
Sale of Fry thousand| 138 30 125 | 189 167
Production of Adult Fish | ton .| 18.3 206 | 303 | sa7

Comparing lhese ligures with the inilial targels, as indices of the degree of lechinical transfer, the -
estimated figures of eyed aggs and fry survived in the above lable's figures indicale that the target
ol 500,000 seeds was achieved In 1992 and 16 tons of adult fish was achieved in 1991. The
aclivilies in accordance wilh the TSt and increasing needs for rainbow roul contributed to this resull.

Concerning Ihe expansion of the seed production system lo fill the needs, 1he issues to be solved -
are as follows;

‘1) Broodstock Rearing (improvement of the suivival rate)

Though it has been pointed out that the figure of eyed eggs is low compared with that of the total

eggs, the measures good enough to improve the figure have nol yet been found. Inadequacy of

feed quality and stock seleclion have caused high rate of unferlilized or overmalure eggs, and

:hepahc diseases olten seen in the aged fish; As a result, more broodstock Ihan needed have to be
ceared, al the cost of much time, labor and chances.

_Elforls have been made’ 10 improve the situalion by reexaminalion ol lhe'purc'hased {eed,

“conducting a thorough stack collection etc.
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2) Fry Rearing

Al present, eggs are letitized al the: T:qu na Cenler then translerred to 1he Pongo Halchery, where.
they are reared from the hatching to the leedmg stage, uulmng the watér quality and eleclricity -
generated by Ihe different water levels (there is no suspension of water supply caused by power-
failure). There are some demerils, however, Such as many cases of death caused by the transfer
and growth restraint caused by the low water temperature (2-13 ). Elfofls have been mads,
however, to imprové the situation.

When a fry weighs less than g afiid can bear the shock of transter, | Is relurned 10 the quuma S
envirgnment where the temperalure is more than 10 G and the planned Eeedmg is slarted: Though
lhere are some cases of death until the Iry adapl lhemselves to the environment, in lhe following

slages of growth, size soring, cleamng of pens and proper Ieedmg are !mportam \"thh have been
deall quite wetl 4

3) Control 01 F ISh D:seases

The Cenler has & meril that it is located in a remote place where the occurrence of vital diseases
causing a mdss deaths is rare.

Concerming water mold disease, white spol disease and gill disease, which are una‘voidame 1r’0m

the water quality and lemperalrre, a good resull has been gained -by changing the environment,

salt waler lreatment, elc. s iimporiant thal the ¢haracleristics are well recognized and efforls are
“made o improve the consciousness ol disease prevennon

2.2. COMPOUND FEED

Seeking for the self-sulfficiency of fead, this field had supporled the feeding aquaculture by
acquiring feed malerials, blending, and granulating. Being on a small scale, hovever, it could not
compete with the chieap feed produced by livestock companies emerging these days and the Ieed
on the market started to be introduced in order o reduce the cosl.

The feed inlroduced to this Project was the one for adull fish which can bg granulaled by
manufaclurers. The Project purchased 10 tons of the leed as trial last year, and 20 tons, which

consists 30% ol the total needs, this year. Since lowering the ‘cost has been the ebsenhal issue,
we can judge that there was no beller way.

éThe basic lechniques necessaw for the feed producicon have been mostly !rans!erred 1o the
Counterpads in accordance with the TSE. The technicat level should be maintained to examine the
feed propriely even through the share of the purchased leed is on the incréase.

Followings are what stift remain to be achieved.

- Reinforcement of the initial Feed Production

Feed production for initial feeding should be conlinued so thal  the fry gél the basic physical
steenglh. A crumbler purchased last year should be elfectively used and the re!ahonsmp wilh those
who purchase the seeds should be strengthened.

- Improvement of the Feed Quamy tor Broodstock

Because of  the increasing needs for the broodstock of high qualily, the homemade leed shou!d be'
produced at the low cosl, considering lhe compound necessary for reanng '

- Use ol the Purchased Feecl for Adu't Fish

Purchased feed should be used for adult fish 1o be so!d as much as poss:b!e to Iower the cost. In

the case of the feed malerials which cannol be proguced by manufacturers, unui:hzed malenals
should be used 1o lower the cost.




Amount .ol the compound feed produced in the past b years (unit: ton} -
1990 Coo199f 1992 1993 199
458 503 672 58.7 610

_ Although ihe feed conversion ralio is low compared to the production amount of the rainbow troul
mentioned, il has shown a slight improvement.

2.3 RELEASING TEST TO THE SMALL LAKES |

The releasing test staried in 1984, with the trout hatched in Pongo Hatchery. The lest takes were
widely chosen from all over lhe Alliplano and the number once reached 30 at its peak. The test had
been operated by trial and error, on a small scale of 500 to 1,000 trout for each lake, and the annua!
total arnount of 10, OOO 10 20,000. The releasing had been, however, !ranssent and nol continued.

Subseguently, with the commencement of the Project, research on production characteristics of the
small lakes and the involvement of the local pecple have been conductéd in accordance wilh the
TSI, locusing on the several lakes located near the Project site.

Though thie production capacity of each lake dilfers, it was confirmed lhrough various reseafches
that Ihe trout grew lo the markel size of 300 to 600g in 9 to 18 months alter the restocking and tie
reproducllon by naiu:al spawning was also seen in some fakes.

The_ research_ on production capacny hds been emphasmed so far, bul it is essential in the next
stage lo inform the larmers of the accumulated data on characteristics of e lakes, and on ecology af
trout such as eating habits in order to pervade the aquacullure,

The amount of released lrout in the past 11 yéars {Unit: thousand)

1984 | 1985 | 1986 | 1987 | 1988 | 1989 1000 | 1901 | 102! 1993} 1904

Number of the s1:| 17| 22| s 2 8 6 70 651 18! a7
takes ‘ ) :

Number of the
Released Trout

15 | v | 23 | 7 38 |19 ] 6 | 1as | 1321 103 202

2-4. ECOLOGICAL RESEARCH ON THE ENDEMIC FISH SPECIES

The endemic fishes such as carachi, ispi and mauri are st popular as a source of protein for. lhe
farmers in the Altiplano. Concerning these lhree species and pejerrey, which is now regarded as -
semi-endemic, characledistics are moslly understood through the ecological research on the slages .
from fertitization 1o fry and the technical lransier lo the Counterpart is mostly completed. :

Though these endemic species are also on the rapid decrease on the markel, no rémarkable
measure has been taken for it. It is importaat that the knowledge and informalion on reproduction,
which the Center has acquired, will be maintained with the lechnical level agains! the prospeclive
problems in the fulure, These are traditional fishery products from early times and the Center should
conlinue to lackle the issue as the only instilution concermed.

2-5. RESEARCH AND DEVELOPMENT OF PROCESSING OF FISHERY PROOUCTS . O

The imporiance of presewvation was instrucled using rainbow irout and pejerey. The firs! thing to be
done was lo eliminate the Counlerparts' sense ol handling meat since they had littic experience of
" handling fresh lish and processed fishery producis.

As for the conception ol food hyg:ene, the lact that lish bacomas stale faster than meal was leamed
~ through'the trial production ol primary process. This experience helped the Counterparl to
understood the importance of the Ireshness and hygiene conlrols writien in the TSI
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The Counterparts have become able to produce primary Drocessed products at a certain quahty by

themselves. As lor the technlical exlension to distribulors and farmers, budget for the Tra:mng of
Middle-level Technlcians was employed and the seminars were held mainly by counterpaits in the
‘seminar room of the Project ite and an assernbly hall in La Paz in 1993 and 1994, which were quite
successiuf

The subjedls to be considered from now on are as follows;
- Technical advice on freshness conlrot of fish from the lakes and processing , whichis requested
by the farmers.

. Continuation of enlightening aclivity to the d*SlﬂbUlOfb {both in consumption districts and producing
distacts) :

- Making the manuals on how to hangle hsh for pubnc ' '
. Addmg the va1ue o the rambow {rout using lhe Simp1e processors possessed by lhe Cenler

2-6. STATISTICAL HESEARCH ON THE HAUL AND DlSTFﬂBUTION

This lield was originally set up to grasp the scale of fisheries in Bolivia lo clanly the sphere ol
activities of the Center. Consldering lhe’ necessity and handling capacity, however, the object o!
research has been changed to the demand and supply in La Paz, (he largest market of the fisheries.

Though the market trends in La Paz are nol grasped enough, it is presumable from the Cenlers

shipping lrends and the recenlly emerging restaurants offering rainbow lioul dishes in La Paz and -

around Lake Tilicaca. This research is necessary since it is aflective for the seed production and the
future restocking pfan

2-7. ENVIRONMENTAL RESEARCH OF THE LAKES _ o :
The periodical research on annual and seasonal change of the laké waler has been conducled
bdsed on the Lake Tilicaca, constdering the pen cullure and conservalion of the Lake.

" The live points for observation were selected and indices 1o specily the conditions :01 the lake water
such as water lemperature, quality, plankton, elc. have been observed and measured.

Since the Counterparts have undesstood the concept of the research and mostly linished leaming
the measuring lechniques, 1He research is expecled o be continued.

_ 2.8, INSTRUCTION Of FISHERIES TECHN!QUES

' The Japanese experls have lransterred techniques mainly to the Counterpads l00usmg on the
: lechniques of aquaculture and propagation. This field has sel up for the necessily to extend the
* results of 1he activilies to lhe farmers and distribulors. The Technical tralning courses using the

budgel for the Training of Middle-tevet technicians have been held each year since 1993, which .

were mainly conducted by the Counterpars.
Considering the prospect of the increasing consumplion of rainbow {rout in La Paz, enhghtenment of

producers and distributors is necessary. The function of the Cenler as the Ieadang organizatlon and
“instructing ability of the Counterparls are expected.
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3. CONCLUSION

3-1: THE IMPACT OF THE PROJECT

3-1-1, TECHNICAL IMPACY

i. PRODUCTION SECTION

The main activity of this seclion Is the seed production of rainbow troul. The level of small-scale
production ai thie Pongo Hatchery was shif(ed to the miass production using the pens installed in the
Lake Tilicaca, where the water ol proper lemperalure is accessible, This was innovalive in a sense

thal the suflicient quanlity of seeds was secured for stocking the numerous smalt fakes dolled
arcund in the Altiplano. _ SR '

Though the seed producliod in tHie first few ygars since the gslablishment of the Tiquina Center was
the repelition of rial and ercor ang was not fritful enough, the target figures of 500,000 fry and 16
tons of adult fish, which tiad been set al lne commencement of the Project, was achieved with the
enthusiasri and the effors of both Japan and Bolivia, seeking lo improve the technical level.

This resull was achieved by the constant efforts made by the Counterpaits who had introduced
- Ine adequate environmental factors lor seed production into the system of mass production: faclors
such as stable water teniperature throughout  the year, water of relatively good quality, surface of
the fakes with little influence of winds and waves. :

Although there'is still much to be improved compared with the systern of production and qualily
~ indices in Japan, we shoutd judge thal the technical leve! to maintain the mass production sysiem
has been introduced in Bolivia, considering the restrictive factors such as lhe allitude, feed ang
_infrastruclure. But as the production of adull fish is also emphasized in Ihis seclion and the lechaical
improvement of the rainbow trout culture is necessary to reinforce the rainbow trout production.

2. RESEARCH SECTION

In this section, emphasizing lhe research on lishery resources, the research was conducted through
the technical transfer to the Counterparts, In the past three years, the research to identily the natusal
condilions surrounding the lakes has entered the final slage with transfer of techniques to the
Counlerpaits, in accordance with the purpose of technically supporing them to stock lhe iakes.

The importance of knowing the production capacity of the lakes before résiocking was_recognizéd
through the past experience. The data has been collecled and analyzed o obtain the uselu
inforination on the restocking and other incidental conditions. ‘-

Also, the basic lechniques of collection, cOnservéliOn,:anaIys'is. elc. which are necessary for the fietd |

_aclivity have been oblained through the research on the release. These resulls started to bé used
on {he purpose of slandardizing the scafe of the refease and the method of calching to keep lhe
suslainable produciion 1o protect the lakes lrom planless calch which is harmiut Lo the local people.

Now it has enlered the next stage to extend the results gained so far to the farmers, beneficiaties of
-this Project, in an easy way so that lhe restocking will be promoted. Also reproduction by natural
‘spawning has been lound which stimulated the tarmers’ enthusiasm. ‘The key to the proper

development of the lakes is to improve ihe technical level of the tarmers, who have shown more

enthusiasm these days to gain the necessary information by visiting the Cenler. Furiher extension
can be expecied.

3-1-2. INSTITUTIONAL IMPACT
The center has become widely known as & natioawide base af the extension of fisherias techniques

‘and many requiests for solving fisheries pioblems have been sent 1o the Center not only from the
Aliplano bul also from other reglons. The requests are concerning not only Ihe highland species but

also lropical ones. .
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As the only fisheries training instilute in Bolivia, many tniversity students wish 1o be trained at lhe
~ Center to oblain bachelor's degrees of Engineering: They try to gain the degreé by wiiting theses

through the training tor more than half a year. The Cenlet plays a &gmhcan! ole as a lraining
institute of lisheries people. :

Considering thé current level of the food Indus{ry ihcluding fishery pr’oducls the hersdnne! and
facilities of the Center is seen as qualified to grade qualities of the products which will lead lo
reinforce the basis of the Center. :

3-1-3. ECONOMIC IMPACT

Though the scale of rainbow trout mdustry in thls country is smaller in quanhly than" that of the
endemic fish species, the growlh ol its sales has been remarkable recently. The activaled economy
seems 10 have lead to the Increasing consumphon ol the rainbow lroul. ' The increasmg interest of
tarmers in the rainbow {rott culture also refleéls the activated éconormy and it ¢an be said to have -
hnalt_y reached the slage that the seed p_roduchon and supply, restocking, pen cultuse in the lakes, in
which the Center has been involved, directly contibute to the increase of the income of the famers.

While theé pressure to the produclion is increasing with the expansion ol the consumers, farmers
who are the objects of the technical suppor, has lagged béhind in their action, The requests for not
only lhe stable supply ol the seeds to the lakes and pens, bul lechnical support in aquaculture to

make il succeed are mcreasmg rapidly. ‘As lhe only seed production center ol the rainbow trout, |t is
the high time to support them in earnest.

Though it is not so easy to support the lfocal residehls to improve their living standards, It is the
good lime to make use of the resulis of the Cenler's activities, when the markel is gxpanding. -

3-1-4. OTHER IMPACT

Ctering the Opporlunity of Employment

For the coexistence with the loca! comimunily, 'the Cenler has employed {ocal resndenls who have
become the main force of the aclivities. it also helped avoid the technical drain from the Center. i is
important to continue employing lhem tomaintain the Cenler's funclion.

3-2. SUSTAINABILITY OF THE PROJECT
3-2-1. ORGANIZATIONAL SUSTAINABILITY

1. Politica! Suppon for the Organizational Structure of the Project -

After the commencement of the Project, there was a shilt in poticy caused by the change of regime,
laying more emphasis on the production of adult fish as well as seeds, in addition 16 the the research
tor development. Since the function of Subsectetary for Development of Forestry and Fisizeries, the
~ superior organization of the Project ,\was paralyzed in June 1995, the supposting system lor lhe
Project has not been satisfaciory, causing disorganizalion in the commanding system. | the course
ol the current administrative reform, it is important to steucturé the orgamzattonal system

- 2. Administrative System

The Center, consisting of Sections of Production, Research and Administration, has put more
importance 1o the production of especially adult fish in the lalter haif of the Project,

At present, the basic techniques on seed producl:on have been mosliy lransferred f-or the
production of adult fish on a lull scate, It is necessary to davelop leed, :mprove the efficlency by
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:mprov:ng the survwal rate, to lransler the knowledge ang lechmques necessary for lechnical -
lransier to the farmers.

Therelore, for the effective utifization of the Center, it is necessary to relnlorce he research On_ small
lakes for production ‘and managemenl, and to acquire knowledge and applied techniques tor
production 'of adull flSh on a full scale Also, both Sections of Production and Research should be
uniledly maintained and managed-

3 Heorgamzat:on

Within the framework ol the admmislraiwe teform, the Bolivian Governmenl has shown the policy to
transler the jurisdiction over the Project from the Centrai Govemmenl lo the Prelecture of La Pai, in
accordance wnh the Decen[rallzahon Law

ARhough lhe concrele delails of this lransfer has no! been c!arsfled there is a concem for negatlve
inflvence on the Projecl acinwt:es

'_ 3-2-2. F!NANCIAL SUSTAINABIL!TY

i. Financing ol Necessary Expenses and the SeH-Suppomng

Facing the chironic financial difficulties, the Project has rmanaged to perform its aclivities with the lunds
" from the National Treasuw and its own income from the operations. Though thé increasing demand

for rainbow trout is prospecied, it is difficull to increase the production immediately due lo some
problems, such as facilities. :

Though the improvement of productivity can be expected by improving the facililies and techiniques,
it is difficult to reach lhe level of sell-supporling in the shorl term_and lhe nation's support is
essential.

2. Other Resources ol Finance

~Fund ralsmg is expected by expansion of recreational fishing activity and the provision of lechmcai
_services for pay .

3.2.3. TECHNICAL SUSTAINABILITY

1. Appropriateness of the Translerred Techniques

The basic techniques’ necessary for the seed pfoducuon arid the reslocking are acqunred and
accumulated through the repetition of | trial and error. The Counlerpaﬂs can be judged to have’
reached the tevel to plan and operate by themselvas.

2. Assignment of the Personnel

The Project site is located in'a remote place which makes it difficult to secure adequate work force
and the tevel ol their payment cannol be said high enough. As a result; the assignmen of personnel
has nol been adequate in quality and quantily, bul the officiat institutions have difficulty in increasing
the personnel al present and the vacancy can nol be filled easity. Improvemen! of both the
economic conditions and status is essential to solve the problem.

3. Training of the Successors

Tha dllfnculty of securing the adequale Counlerparls has been pomted out, but the problem remains
unless the siluation mentioned above is improved. The drain of talent is the largest lactor of
- devaluing the Center as a technical group and it is important to lrain successors consadenng the
- technical suslamabmty The effor of Bolivian side, realizing the above facl, is earneslly desired.

fa.
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lll. AECOMMENDATIONS

THE NECESSITY FOR FOLLOW-UP

1) Necessily for Extension of the Cooperation Period : _

As a result of the comprehensive evaluation of this Project, the Production Section can be
considered to have achieved more or less the capacity of self-managemenl; concerning the basic
. techniques of seed-production as its main activity. The achievement of the flesearch Seclion,
however, is nol yet sahslaclory. especuatly in analysis of sampres and materials in order lo Improve
the produclivity. Therefore the further lechmcal cooperatum is con5|dered lo be necessary

As one ol the reasons, lhere have been many requests for technical sugport recenuy which are not
- only Irom communities in La Paz, but from the neighbaring prefectures, such as Qruro,
Cochabamba, Polosi and others in the Altiplano. The Center does nolhave aither lhe enough slaif
nor the techmcai lavel to cope with them.

Therelore, if lhe ‘cooperation is tinished in this snuallon the results of the Project mlgm turn out o be
“untruilful and the effects of the investmen! made so far might be losl.

The techaical transfer on the field research has just been staried. If the cooperallon is finished here,
the activities of the Center applying to the small-scale farmers might réach a deadlock. Considering
the influence on the techniques of propagalion which |s on the way to the eslabhshment itis Judged
{hat the technical cooperalion is necessary.

Aiso, as mentioned in the section of the Administrative System, though the Produclnon Seclion has
achleved more or less the capacily of self-managemment, further applied’ fechniques and the
knowledge are necessary 1o reinforce the production on a full scate. Also, since it is relaled to the
technical extension of the production and management in the small iakes, lhe turther cooperatton is
necessary.

Therelore, though the Production Seclion have mostly achieved the capacily of seli-management al
present, the function of the Center as a whole is nol satisfaclory enough. Therefore, both Sechons
of Pioduction and Research should conduct their activities unitedly.

Considering the administrative syslem of the Bolivian side, however, the iurisdiclioh o!'lh%s Pro;ebl is
ptanned to be transterred lo the Prefeclure of La Paz, within the framework of lhe admlmstralwe
reform as mentioned above,

Since the concrete detaits of this 1ransier has not been clarified and other possmmnes still remain, -
such as remaining as a national institute or being translerred lo the private seclor, it is diflicult to
extend the period of cooperation under the current situation. Therelore, in the case of extension, the -
establishrment of organizational system and financial system on the Bolivian side is the absolute
condition, and the possibility of the extension or lollow-up will be discussed at the ime when the
condition is fulfilled.

2) The GONTENTS OF THE FOLLOW-UP
{1} The Fields and Contents ol the Follow-up

- Establishment of the Techniques of Rambow Trout Cullure

As it has been meationad, the inlerest of the farmers in the rainbow lrou! cullure has bem increasing
because ol its expanding demands. Therelore, the culture lechniques using the small lakes in the
Altiolano should be established, improving the technical leve! of the Counterparts and’ apptymg the
resuits of the research on tha lakes condicted so far.

(2) The Follow-up Term - 2years

= 70--



(3) Japangse Experts

. Long-term Exgerls: Reslocking of We Rainbow Trout
: Impiovemant ofihe Seed Produclion

_ o ~: Coordinalor

- Short-lerm Expeils: As the Need Arises

{4) C/P Training : As the Need Arises

{5) Supply of the machinery

Stipply of the machinery which is confirmed by both countries to be necessary tor the smooth
imptemenlation of the follow-up.,
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