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I' - - 
PART ONE 

A BRIEF HISTORY OF THE FORESTRY SECTOR DEVELOPMENT PROJECT 
mP) 

The FSDP was approved in-August, 1982 and the first payment from USAID to the project was 
made in August, 1983. The Project Assisbnce Completion Da& (PACD), originally December 
1987, was changed to 1990. Project h c i n g  consisted of US $6.5 million in loans to the 
Government of Ecuador (GOE) and US $1.6 million in grant funds as of May 1986. The project 
financed activities grouped into three major components: 

a) Institutional Development of the NNational Forestry Diredorate (originally DINAF, now 
SUFOREN). This compmeat has included training, the development of a forest 
protection ne6mrk, and the contracting of a management consulting firm. 

b) Productive Forestry Applied i3essrch and Field DemOllStration Activities. This 
component has included support ibr agroforestry activities in Ecuador's three principal 
geographical regim: the Pacific a* the Siena, and the Amazon or Oriente. 

c) Protective Torest and Watershed Management. This component has included support for 
the rlelimitation of national parks and reserves and the Tatrimonio Forestal" and 
protection of the Prchrncha . . protedk forest. W-ed management was eliminated 
from the project at an early stage because of &ous institutional and technical constraints 
to implementing this important adivity. 

The ratised PACD was 3/31/88. On Dec. 9, 1987, amendment N0.4 extended the PACD to 
3/31/90. On April 25, 1990 Amendment No.5 was signed extend'ig the PACD to 9/30/91. 
Both ameadments 4 and 5 reduced the saqe of the project to more closely conform to 
SUFOREN's implementation capabilities. 

Rogres toward achieving project objectives had been slow, partly because certain elements of 
the project purpose such as the emphasis on refOreStation/affOreStation, w e e d  management, 
and rldimitatkm of natural areas were inappropriate, and partly because of institutiOLliil resistance 
top-g, . .. ctxmhm 'on, and collaboration and to becoming involved in non-traditional forestry 
~ ~ a s f o r e s t ~ e m c n t  

Nevertheless, becanse important and promising field activities such as agroforestry in the 
Annazon basin and the Skrra, the forest protection netwmk, botanical research, and natural 
resome management training for indigenous groups had shown significant progress during the 
preadhg year, USAID advised the Ministry of Agriculture, in June 1989, that it would be 
willing to consider a request for an extension of the project. Following s e v d  months of 
discusj:~, SUFOREN submitted a request for extension on October 25. USAID found the 
proposal to be generally acceptable except for the request that all loan funds be converted to 
grant funds and inadequate propods for coastal agroforestry, mangmve management, and 
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delimitation and mamgamat of natural parks and resewes. USAID also decided not to approve 
a two year extension, as requested, but to end the project on 9130191. 

The badget proposed by SUFOREN was modified to provide funding for 18 rather than 24 
months. A cable requesting authozity fbr the Mission Director to approve an additional project 
emasion was sent to Washington, at-ioi59 was granted, and a PIOrr for a buy-in to the 
DESFIL Project to provide t="%nhl assistanct and other implementation &ces was drafted 
and sent to S&T/RD far comment. All  doc~ments necessary to extend the project were ready 
by March 31, but the leader@ vacuum at SUFOREN and within the MAG delayed GOE 
appnnral of the projest amendmeat unt2 April 25 and of the PIOR for the buy-in to DESFIL 
until May 3 1. 

Amendment No5 extended the Project, with a further reduction in the number of activities, to 
include the following: 

1. AmamnAgrof~-ciry 
2. Siena qgroforesbry (i~lcluding CARE activities) 
3. Forest Protection (Pathology and Entomology) 
4. Management of Natural Areas 
5. Work w a  ethnic Indian F- and communities (Cultural SUNival) 
6. Flora of Ecuador (Missouri Botanbl Garden) 
7. Research- 

These activities involved the prwision of expatriate technical asktance and managerial services. 
As noted previously, a buy-in to the DESFIL Project was used for this purpose as is established 
in Amendment No.5 of the Project Inan m a i t  between the Government of Ecuador and 
the Government 9f the United States of Am& for Forestry Sector Development. 

DcvclopmentN Inc (DAI), through the DESFIL Prqject submitted a proposat to assist 
USAID/Quito  on of the Ecuador FSDP, recommended an effective starting date of 
August 21, 1990 and a completion date of September 30, 1991. 

The proposat amtaked a W e d  project budget, detailed level of effm projections, and a 
management plan. It also included statements of justification to contract two Ecuadorians as 
Chief of Party and Administrative Assistant in the project office that was established in the MAG 
in Quito, Ecuador. 



PART TWO 

PROJECT c0MPOmi PmmsE, 0- AND SPEClFIC ACTIONS. 

In the early 19703, amseqmt upon the cdboom, increasingly iarger numbers of non- 
indigenous Ecuadorians c o l a  the eastem Amazonian lowlands between 200 and 700 meters 
elevation. Typical land use 
accoolpanied by the use of 
~cmpsforsubsistence,andbeefrrrttte- Marloetsatpration,coffezdi,andland 
use well beyond its inherent capability led to resource depletion and soil exhaustion, declining 
6m.n incomes, and contintring pressrare to bring new eastem forest areas into agricultural use. 
Dmbpment pmgrams in fbresry, agricultural production, marketing, and credit were largely 
absent in the area 

Purpose and Objectives 

To stabilize land use, ease Cefolrestation pressare, enhance colonist income, and arrest resource 
degradation, a demonstration ou&a& project was designed, Its cbjectives were: 

a) To increase the absolute levels and even the intertemporal distniution of the production 
and income of colonist producefs of wood, beef cattle, and coffee in the region's second- 
growoh forest areas; and 

b) To male production systems sustainable by controlling soil erosion and depletion, 
imprinting soil structure, and maintaining resmce productivity through time (and by 
doing so, to reduce pressure on lernaining natural fo~ests;. 

SpecXc Actions 

Beginning in 1984, MAGISUFOREN (then DINAF), with USAID assistance, set up a series of 
agrofimstq demOIlStrati011 trials. A m y  250 farms in the vicinity of Francisco de 
Orcllana (Coca), Sucumbios Province, eventually participated. 

Tiaditicmal colonist agriculture was subjected to a sexies of improved -forestry practices, 
These included the priming and other management of robusta coffee; the selective management 

; the planting of selected additional valuable hardwood tree 
; and the introduction of leguminous ground cova 

. T'hese development intementions built on earlier 
research conducted by the Ministry's resear& arm, INIAP. In Eact, they emulated some 
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practices already exhibited by co1onist-farm= such as selecaivdy encouraging the natural 
regeneah of valuable hardwood tree species in secondary forest regrowth, A cadre of 
eJrtension agents was established and trained. These were sapported by technical assktauce and 
donor-prwided equipment and materials (office space, motmycles, jeeps, nurseries, office 
machhcs, paper andsuppks, pez diem funds, training courses, etc.). Each participating m e r  
kept a fblder of data finms to be used to reand pexiodically information indicating performance 
on project spansored practices, Periodic studies and evaluations took p h x ,  Surveys were 
funded. Reports weze written. 

The majority of the inter-Andean basin of Ecuador is under inten&e agricultural management 
by peasant Earmers. Agricurtu=al production is limited by problems of soil erosion as well as 
by wind and frost damage to crops. At the same time, there are Serious Scatcities of fuelwood, 
on-farm ~ 0 1 l ~ t ~ c t i o 1 1  mateds, and animal fodder, Sustainable steepland agriculture in this 
region requires both soil amsemah and tree management practices, 

Traditional refimstath programs have qhahxi large industrial plantations under multi-party 
amtrac& rmavailable to peasant farmers. Thousands of hectares of pine have been planted, 
mostly on high-elevation community lands, displacing traditional grazing uses. Recently it has 
been mcognkd that proper management of these pine plantations can oftm improve grass and 
animal production within them, ?he curreat plantation resource quires thinning and pruning 
to maintain We vigor and wood productivity. Tht same management activities could establish 
silvopa&oA and furnish much needed fuelwood and other small diameter 
products Q the rural population. 

Rxrpase and Objectives 

Since 1984, several USAIPmced projects have promoted the incorporation of tree 
mqement with agriculture and grazing activities in an attempt to reduce soil erosion, 
ameliorate on-farm mkmba&s, and increase wood and fodder production in rival areas. The 
objectives of these &orts have becn to: 

a) I h r h t  refOzeStatiOn policies fiom an industrial plantation focus toward an agroforestry 
approach with peasant farmas; and 

b) Confront the nced'for managarmt of pine plantations to improve timber as well as 
associ;rtedgrassandlivcstocltproduction. 



Between 1984 and 1986, CARE, together with MAG-Soils, initiated a rural extension pject- 
PROMUSTA-promoting soil amsmmlion and agroforestry. Between 1988 and 1990, under 
the SUFORENIPJD FSDP, an agroforestq project was Emled in Chimborazo Province. Also 
mder the FSDP bemeen 1987 and 1960, pine managm~i infoamation was published and 
dbmhted  throughout the S k a .  Finally in 1989 an agreement was established between the 
FSDP and PROMUSTA to move funds through W-E to strengthen both agmforestry in 
PROMUSTA a$ well as the ability of state fores&y districts to execute pine management. This 
agreement fibrmed the basis for the Siena Agrof- component in the FSDP-DESFL project 
extension. Under a DESFILCARE subcontract, agrof- activities were to be strengthened 
in PROMUSTA in the provinces of Cotop;ur;i, Tungurahua, Chimborau,, Caiiat, and Eoja At 
rhe same time, resources were h, be funneled via CARE to tbe district forestry offices to supply 
them with tools and otha inputs for plantation management and nursery pduction. 

FOREST PROTECSION 

Pcrrpose and Objedives 

The purpose of the FSDP forest protection component was to establish a f m  protection unit 
within MAG. While Ecuador had and still has serious current and potmtial forest protection 
problems, the main challenge to establishment of a forest protection unit was the lack of trained 
f w  prokction specialists: forest entomologists, forest pathologists, and fire managemat 
experts. Accordingly, the objectives of the Subproject were as follows: 

Technical -ce in forest pihology and entomology to SUFOREN and collaborahg 
institutions; 

Technical assistance in forest pathology and entomology to other FSDP subprcjects, for 
example, Amazon AgmfOzeStry, Sima Agmforestry and Plantation Management; 

OqgmiAon and pn=sec*h of short courses on forest protection topics; 

Continuation of forest disease diagnostic services; 

Advice to Ecuadorian amiYesities on relevant ctvric1* 

Preparation of a field @de on prevention and control of nursery diseases; 

Pregaration of a laboratory guide on isolation and culturing techniques ~f forest diseases; 
and 
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h) AssisEance to SUFOKEN arid colfaboraiing Lllsttutiom in the development of surveys and 
r=ontrolmethodskdiseassaadinsectpests. 

Technical assistance visits were maAe to a large number of plantations and nu i . i e s  belonging 
to STIFOREN, ENDEFOR, lEwT)ESA, CORMADERA, PLANTABAL, AND PREDESUR. 
During these visits phytosanitary evaluatiolls wtxe ma& and control measures were 
recommended where possL1e. Suggestions were also m& on possible simple studies that could 
be made 00 answer site specific pxhlems. 

Pathological and en~mological evaluations were made of the highland and lowland agroforestry 
subprojes2s. A visiC to the coast was made to observe the actual situation of mangroves and 
prosopic plantations. 

Two courses were presented to about 76 sbdents and professionals. For this purpose, formal 
papers were grepared which contained the mt&d on fores& pathology, entomology and fke 
control presented during the course, 

Field guides wexe prepared fbr nursery dkases and s e v d  of the most important diseases 
affcdng h s t  plantation trez species in Ecuador. 

MANAGEMENT OF NATURAL AREAS 

Tradit idy,  the world's pmteckd areas have been managed as the exclusive responsibdity of 
the state, and in general as ecological islands isolated from their regional and soci~ec~nomic 
context. Ecuador is not an exception to this situation. Nevertheless, increasingly it is being 
reqnbed that eavironmental commation, of which protected areas are an important element, 
is the reqmsibility of everyone md that it is essential to involve protected area management 
with the human reality of the country. On the other hand, the level of importance that protected 
areas have in a&ieving optimum natural resome management, both within and outside their 
boundarits, has trunendow implications for the training of the personnel who work in them, and 
who normally have been limited to working k the protection of their respective areas. 

Parpose and Objectives 

The purpose of this component was to assist the Natural Areas Division of SUFOREN in 
carrying out actions which would implement new protected area policies. The specific objectives 
to be achieved wexe: 

a) Advise and strengthen the Protected Area Personnel Training Program organized by 
Fundaci6n Natm with debt swap funding; and 
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b) Advise SUFOREN concerning various aspects of the mar,apernent of the Cuyabeno 
Faunal Production Reserve, especiatly: the exteasion of its boundaries; and the 
fonnation of a phmhg team and amseqw~t prepmzon of a management plan for the 
new area as well as updating of the plan for the original reserve. 

Specific Actions 

With regard to the Training Program, which began in 1989, the Project consultant participated 
as blnxtor  ic two training courses, both direct& at Consemation Officials: Administration 
and Protection of Protected Areas. 

This Pmgmn, the only one in lath America which provides structured, organized training for 
p r o m  area pexsad  based upon a detailed evaluation of the needs of the different technical 
levels, b been carried out according to a plan which this same COllSUltant helped to prepare. 
During the Roject, the consultant worked closely with the Program's organizers in the planning 
of the courses to be carried out, and also in the preparation of a p r e h k q  strategy for follow- 
up actions to be taken af?er the first phase of the Program finishes in 1993. 

With regard to Cuyabeno, the consultant collaborated with the M e ' s  personnel in improving 
its managemeat, speci4?cally: tourism organization, and preliminary planning of th~, Interpretive 
Ceater located at the Lagunas & Cuyabeno. A principal acth6ty was to assist the central . . 
-on of the Natml Areas Division with several problems and projects related to the 
future managemeat of the Reserve, which is in reality a micmcosm of the problems of the 
Ecuadorian Amazon: colonization, indigenous populations and their terntonal . . 

c h h s ,  and 
petroleum exploration and drilling. This collaboraton involved the private sector and the 
implementation of new ideas for future area management. 

WORK Wrra ETHNIC INDIAN FEDERATIONS (Cultural Survival) 

hpose  and Objectives 

The area around Sumacn volcano in Napo Province is home to nearly 9,000 of the estimated 
50,000 lowland Quichua Indians living in Napo and Sucumbios Provinces in the Ecuadorian 
Amazm. 

As soon as the Hollin-Lo- road was completed in 1988, timber companies began to buy 
standing timber, principally a single species of copat (Dacryodes wpularis), from Quichua 
Indian communities along the road and paid them ridiculously low prices. Most of the 
communities within the zone of influence of the new road belonged to a regional Indian 
fedesaton known as FOIN (Federation of Indigenous Orgvrizatons of the Nap River). 
Federation oflicids were alarmed by the uncontrolled logging and began to look for alternatives 
for their m e m k  communities. 



8 Ecdor  FSDP - DESFIL Final Report 

Since 1982 Cultural S u m M  has been providing am support to FOIN. In 9983, with support 
h m  USAID, C u h d  Survival assisted FOIN in initiating a regional resource management 
program within the fedemtion. The program, now called PUAWREN (Programs de Uso y 
%ejo de Recursos Naauales, formerly . . .  responded to the Federation's desire 
to halt the indwxmmk logging along the road, and to provide economic alternatives for forest 
use to member communities in the area. 

The second phase of the PUMAREN program focussed on training for the ii~digenous resource 
managemeat team to iritroduce them to a range of economic alternatives that could protect the 
forest and provide income for member communities. During this phase the PUMAREN 
technical team was exposed to indigenous amsenration efforts, ecotouxism, agroforestry, and 
natural forest management The pgmn focussed quickly on natural forest management as a 
viable alternative for local residents. DESFIL's support provided critical technical assistance 
at this phase in the project, and helped the teax i  move toward implementing a pilot forestry 
project with three Quichua commlmiies. 

Due to the generous "bridgew support provided this program by DESFIL through USAID/- 
Ecuador, program continuity has been maintained at a critical period. Current plans anticipate 
at least three years of continued technical, marketing, and . . 've support. The extent 
of this future'work wil l  mepnd on availab*ty of funds. 

The main purpose of Cultural SUNival's subcontract with DESFIL was to provide short-term 
teehnicat assistance to support m-going natural rcsou~ce management training for indigenous 
communities in Ecuador's uppez Napo region. To enable implementation of technical skills, 
DESFIL funds also provided for training in institution building and . . 

'on for the 
PUMAREN team m e m b  and community oqp izhg  committees. Direct support for the 
PUMAREN team was provided with funds from private fmdations. 

The specific objectives of the techaid asistance were to: 

a) Provide expanded training in techniques of natural forest management and the operation 
of forest indusbries', 

b) Initiate pilot forestry projects in communities; and 

c) Develop the required admi&dve and organizatonal necessary for such work. 

FOIN and PIMAREN members also indicated a desire to develq a regisnal NRM plan. 

The program a h  includes a more complex and long-term goal. All currerit and fu tm project 
activities are designed to strengthen the institutional and technid capacity of the area's Indian 
population and their organizations to design and undertake bkxd ygrams of resource 
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management. . This includes both the regional Indian fixhation FOIN as well as its member 
communities. 

Cultural Survival staff assiskd PUMAREN in drafting a preliminary NRM plan for discussion 
and input by FOIN member communities and dhctms. 

Technical training was directed at two aukaces Initially intensive training in natural forest . . management and the admmstdcm of a f e  industry was directed at members of the 
PUMAREN technicat team- Later training in developing a forest management plan was 
provided for thc technical team and fbr community members who will implement the project. 
Similarly, OqpUimiOIliil and admmamm . . 

assktance was , A d d  to PUMAREN, the 
communities, and their joint 0rP;aaizing committee. 

Much of thie team training was accomplished through Indian-to-Indian training, a methodology 
which was established during Phase 2 of the program by Kuna and Yanesha resource 
management specialists fiom Panama and Peru, respectively. Communities appropriate for 
naturai forest management were identified and the training of community members was 
inkgrated with the on-going trainhg of PUMAREN staff- 

Ecuador's position astride the equator in the center of the region of highest biological diversity 
in the world - northwestem South America - places it among the most species-rich nations in the 
world, despite Ecuador's smart size. Tbe estimated 25,000 species of vascular plants that occur 
in Ecuador constitute about 10 percat of the total of the Earth's flora, in an area the size of the 
state of Colorado. 

Pllrpose and Objedives 

Until vexy recently the flora of Ecuador, particularly in the eastern, Amazonian part of the 
country, has been very poorly known. The USAID-Funded Rora of Ecuador subproject, carried 
out since 1985 as part or USAID'S Forestry Sector Development project, has contributed 
substantially to an inrcreased lazavkdge of the plants of eastern Ecuador. This information has 
helped in planning for conservation and sustainable developmeat of natural resources in the 
region. In addition, training has been provided for Ecuadorian biologists, enabling them to 
conduct research on the floristic resources of the country, and Ecuador's biological research 
institution have been strengthened though activities carried out by the Flora of Ecuador 
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During 1985-1986, the Flora subproje was conducted jointly by New Yo* and Missouri 
Botanical Gardens, and during 1987-1991 by Missouri Botanical Garden. (The New York 
Botanical Gatden conducted a sepzxak project on economic plants during 1988-1990, funded by 
AID/Washington). 

Speciric Actions 

Botanical field work, which during 1985-1990 was concentrated in Amazonian Ecuador was 
exteadtd in 1991 to the species-rich, very wet f m  cf north- Ecuador (the southern 
extension of the Colombian Choc6 region) and the forest fragments in the northem Ecuadorian 
Andes Intensive collecting programs were conducted in the following areas: 

1.1 The A d  Ethnic Reserve near the Colombian border, and surrounding areas in Carchi 
and Esmddas pfivinces. This area was the principal focus of research during this 
period. It includes large tracts of primary fibrest fiom near sea level up to timberline at 
3 000 metem. Within the A d  Reserve, field work is done in colzaboration with the 
;(wa Indian Federation. 

1.2 The Maquipucuna Reserve, a 3,000-hectare mid4wation site in northwest Pichinch 
province, Collecting was conducted h collaboration with the Maquipucuna-Foundation, 
which owns the reserve. 

1.3 Field work in lowland Amazonian Ecuador. This work, which will continue, focuses 
primarity on botanical collecting at the oil well and road comtmction sites, including the 
proposed 150-lan road to be built by Conoco in Yasuni National Park and the Waorani 
Ethnic Reserve. Oil well sites to the south, in Pascap and hIomna-Santiago provbces, 
will also be sampled. Collecting will also be done along the new Morona-Mendes and 
road in southeaStezIL Ecuador. 

2. CoIlaboration with Indigenous Groups 

In 19884989, the Flora of Ecuador ~ & ~ e z t  collaborated with FOIN, the federation of 
indigenous Wichua-speaking people in Nap0 Province. Two F O N  representatives worked with 
the as botanical and zoo1ogical research trainees. The botanical trainee subsequently 
joined the PUMARIN project, a natural zesource managemeat team made up of native Quichuas, 
sponsorect. by FOIN and Cultural Survival with AID funding. 
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3. ' Training Courses in 1990-91 

3.1 Two dendrology courses were taught by project perso~mel at the Jatm Sacha Biological 
Station in Amazonian region. 

3.2 MBG in St. Louis, MO carried out a training program and work sessions in hertarium 
and library research in which four Ecuadorians participial. 

The prqject undeaook the establishment of the National Herbarium of Ecuador, which wil l  unify 
the Forestry Herbarium of the MAG and the herbarium of the Natural Sciences Museum. The 
unified National W u m  will begin with approxhakly 40,000 mounted specimens, and will 
grow by 20,000 specimens annually over the next severat years. Herbarium personnel wil l  be 
hired both through PROMO- and Flora of Ecuador funds. 

RESEARCH 

Hisbrically, SUFOREN and its anteadeats have not had a systematic program of research. 
There a k  had not been am&ent collaboration and sharing of information between SUFOREN 
and the vadous Ecuadorian universities engaged in forestry research. 

Purpose and Objectives 

The purpose of the research component was to provide technical assistance to SUFOREN to 
strengthea its research network and to emphasize research by universities and other institutions 
outside of SUFOREN. Assistaace was also provided to design and a n y  out research on the 
establishment and management of foresr ?lantatim and expeximent stations. 

The specific objectives of the research component were to: 

a) IdentiQ universities, private sector organizations, and other groups with forestry research 
capab'ities in Ecuador, 

b) Assist SUFOREN in establishing hla with those organizations with identified forest 
researchcapabilities; 

c) Work with SUFOREN to evaluate the research being conducted on the La Chiquita 
w e n t  Station; 

d) Initiate research on pastures and forage in conjunction with the agroforestry components; 
and 



e) Complete Forest Zonification Study begun in 1988 and prepare report. 

Specitic Adions 

A review was conducted of present activities in forestry in both the public and private 
seaor. 

Conkals were held with several public and private sector institutions and universities 
concerning future training and research -011 with SUFOREN. 

Two meetings were orgadmi for research persomei, librarians and computer specialists 
to discuss sources of funding for forestry research in Ecuador and h9w to write research 
pre-proposals and ~1- 

The silvicultural trials at La Chiquita Expesiment Station were evaluated and an 
Immediate Action Plan presented. I 
Field visits were made to four provinces for the mnification assignment, literatme 
rcviewcd, meteorological and soil data collected, and a final report prepared. 

Two pasture resear& triais wexe established, and two papers on pasture identification and 
nuttitid Mtue were prepared. 

Phrpose and Objectives 

The Extension of the FSDP called f a  a complex, multistranded set of activities to be completed 
during a brief span of 12 months. In order to accomplish what was required in an efficient and 
timely fashion, DESFIL staffed an office in EcJador and provided continuous admmstm 

. . tive and 
techid support fiom its Washington DC offia. 

DESmL established a local project of& in the Ministry of Agriculture (MAG) building in 
Quito, MAGISUFOREN provided space and some office furniture. The office accommodated 
resident administrative sraff, as well as visiting TDY consultants. 

The SZCFIUQuito office was M e d  for the duration of the project by an Ecuadorian Chief of 
Party (COP) and an Ecuadorian Admtlllstratrv . . e Asistant (AA). The COP'S duties included the 
following taskx 

* among DESFIL, MAGISUFOREN and USAIDIQuitc; 



rt ~eqxkdiIlity for general oversight of activities conducted by subcontractors to 
insure timely implementation and completion of tasks and submission of necessary 
reports; 

rt Coordiaation of site visits for all technical speciatsts; 

rt Axangemat of visits to field activities by SUFOREN and USAID personnel and 
visitors; 

* Communication and regular consultation with the DESFIUWashington DC office; 

rt Scheduling of periodic meetings with SUFOREN coordinators, USAID Project 
Officer and the DESFIL team members; and 

* Submission of qyarkrly reports and other documents as appropriate. 

The COP was asskted by the P A .  The AA was responsli1e for maintaining current accounting 
records of DESFIL funds, submitting vouchers to DESFIUWashington in a timely fashion, and 
pedkmhg secretarial (and occasional transiaton) tasks for visiting DESFIL Technical 
specialists. 

During the last semes&r of the fixst phase of the project it became obvious that SUFOREN's 
headquarters staB had limited knowledge of the project's objectives and accomplishments. 
Because USAID had dealt chiefly with the Director of the Forest Service, a political appointee, 
frequent changes in directors meant that new directors learned about the project from an 
uninfarmed staff. To remedy this, the fo11OWiZlg actions were taloen: 

* The DESFIL Chief of Party rcet on a regular basis with the USAID Project 
Officer, the Forestry Dh&tor, the S u b s ~ m a r y  for Reforestation and Natural 
Resources and with the SUFOREN project activity coordinators. 

Counterparts were named for each project activity and district level personnel 
wexe involved in the field activities d e d  out by the technical advisors. 

* Different field trips m arranged to visit sites of project activities, with the 
participation of the SUFOREN Director, USAID Project Officer, SUFOREN 
counterparts, and CARE personnel. 

rt Periodic meetings were held with the expatriate consultants, the USAID Project 
Officer and SUFOREN Director to evaluate activities, implement corrective 
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actions and to aw~t that the GOE complied with its obligations under the project 
w==t- 



RESULTS AND FINDINGS 

After five years, 193 fbns  were suneye$ to assess the adoption qf the improved agroforestry 
practices advocated by the project. More than 99% of surveyed h a  were muaging valuable 
hardwood trees. Of these, 7096 had adopted the practice without p j ~ i  stimulus (spontaneous 
diffusion). More than 92% of surveyed Edtms were pruning and otherwise managing coffee. 
Of these, 81 % had adopted the cofk management practices without pMect stimulus. Only 5% 
of surveyed farms had adopted leguminous ground covers. 

Radices advocated were technically feasi'ble in the sense that they increase the physical 
production of timber and coffee pez hectare per year using the same or lowered levels of 
production inputs. They were economically feasible in that they led to higher h e r  incomes 
at little increase in costs and greatly increased rezums to land and labor. 

Together, these practices (and the technical assistance, monitoring, and applied research that 
eJttended, demomtmted, and evaluated them) bad a dramatic effect on the welf;are of traditional 
colonists. Coffee harvests pexshtd through ten instead of six years. Total coffee output over 
the 20 year coffbtree rotation more than doubled, Among other effeas, the pnming of coffee 
bushes amceatrated more pmdu&e branches pes bush and lowered bush height, fditating 
harvest. A smaller number of total trees but a larger number of valuable hardwood trees per 
hectare - 100 vs. 30 - increased average tree chest-height diameter by 2596 over the 16 -20 year 
rotation and tripled the volume of wood harvested. At the same time, the amount of shade was 
reduced @y leaving only 100 total trees per hectare, instead of 200), leading to greatex insolation 
at gn,und level, greatex yields of both coffee aud hardwood, and a reduced use of costly 
fungicides, The use of the Desmodium p u n d  cover lowered herbicide requirements. More 
vigorous coffee bushes required less insecticides. Best of all.from the colonists' point of view, 
per hectare income increased and persisted through twelve instead of six years; aanual per 
hectare Iabor requirements were reduced but more remunerative use of colonist labor persisted 
through twelve instead of six years; and the need for cash inputs decreased, Chief economic 
effeds'wert a greatly hcreased return to M d  and applied labor, and increases in per hectare 
net income of 200% to 600%. As economic returns to both labor and land dramatically 
hcmsed and persisted over a longer time, pressure on new forest areas from these same 
coloniss abated. 

Colonists resisted the leguminous ground cover D d m  ovalifoliz~~. Its use as a ground 
cover was a new technology. Farmers did not adequately cut or otherwise manage it. As a 
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d t  it mded to d e l m  other crops. Several farmers sought to d c a t e  the Desmodium 
after introducing it. 

On most demonstration Emms, Prqjed extemionists and supenkm did not regularly update or 
protect the data forms in- to monitor and indicate project performance. The whereabouts 
and condition of whatewex data may have been preserved is unknown. As a result, additional 
suweys  we^ funded and carried m'c Research reports have relied on a few well documented 
individual case studies, ratha th-23 continuously recorded o b d o n s  from most of the 250 
Coca demOLlStration f b u .  

The fbllowing is a list of accomplishments reakd within the Sierra Agroforestry component 
from late 1990 through September, 1991. 

Accomplishments in the field: 
a Establjshment of o f y  600 -forestry plans with peasant h e r s  (with 

the probability of another 400 by June, 1992); 
rt Management of approxhakly 150 hectares of pine plantation (with the intation 

of managing another 450 hectares by September, 1992); 
8 Production of 425,000 tree seedlings in rides; and 
1 Realization of 120 short courses on agrofofestry or plantation management in 

n d  communioies. 

Technical trahing fix eJrtensionists.: 
* 7 agmforesbly short courses or workshops for extensionists involving a total of 

135 participants; 
* 2 regional scmhrs on vegetative pqagation involving 100 professionals and 

t e c h n i b ,  
* 1 n w s  anme with 21 participaats from PROMUSTA aod SUFOREN, and 
a 1 course fix PROMUSTA eJrtensionists on forest protection. 

DiQcticmateriatdeAoped: 
t A 14-page flipchart for agroforesbly promotion; 
* A 13-page flipchart for training in plantation management 
* A slide-cassette show for agrofOLeStzy promotion; 

A poster promoting the Ecuadorian "arbor day;" and 
8 A pwkr mommading species for use in r e f d o n .  

Tree n e  
* Container sizes for A-F seeding production were doubled in PROMUSTA to 

improve seedling q*ality (size and mot formation); 
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* Vegetative propagaton triafs of high hdean trez genera were installed in the 
principal nurseries in each province; and 

rt For the first time in PROMUSTA, plants were succescfully propagated of the 
deskable Polyhpis genus. 

e) Plantation management: 
~r The 5 forestry districts a d  PROMUSTA-Saraguro were equipped with hand tools 

fm plantation mmagemena; and 
* In the forestry districts of C o w ,  Chhnborau,, and Loja coordinators were 

designated to oversee managemect activities, 

f) Institution building and materials input: 
* Two project-wide meetings were held between SUFOREN and PROMUSTA, one 

initid planning meeting and a final evaluation; and 
* Over US $40,000 was invested in tooh and inputs to the forestry districts, 

representing a threefold increase over that supplied during the previous two years 
of the FSDP. 

For six years, Forest Protection Unit has worked with MAG district foresters and private 
fibresters in addressing fbrest nursery and plantation problems. Some examples are as follows: 

a) Nurseries belonging to the private sector as well as those of SUFOREN have serious 
disease problems assocated xi61 poor management practices. This has caused wide 
qmad seedling mortality due to damping off fungi and poor seedling development and 
growth due to Dorhisnraa septospora infections, lack of proper rnicorrhizal management 
and so forth. On various occasions the Unit has visited the nurseries and discussed with 
the managers the norms of good nursery management; courses in forest patholog; dad 
entomology have highlighted solutions to these kinds of problems. 

Dottrisnomrr septospora is the most important disease affecting forest plantations in 
Ecuador, The disease is not serious in plantations above 3,600 weters, but at decreasing 
elevations damage becomes progressively worse and in plantations below 3,000 meters 
in areas of high rainfatl add humidity, the fungus can cause severe defoliation and growth 
loss, 

' h o  reikma species that show promise are P. pseudombrcs and P. muricata. There 
are also some individual trees of P. radiorrr in Ecuadorian plantations which appear to 
be resistant to the disease. These trees should be selected and propagated to develop 
nsistant progeny for planting in high risk areas. However, there appears to be little 
exprthe or interest in ~~g this on the of the Ecuadorian Foresbry sector. Until 
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a tree improvement program is canied out, P. nulicrtrr will never attain its full potential 
intheSieuaofEcuador. 

Another serious psobkm in plantations of P. is dieback. Poor site selection, poor 
nvtrition, p m  or no managgent, drought, or a combiion of some or all of these 
factas, o b  put the trees u n k  considexable stress and they thus become more 
susceptible to secondary fungi such as Phonwpis occult or Sphaempsis sapinea. Similar 
stress problems occur in E. glob&, with top and branch dieback, and fomtion of gum 
veins and gum exudation from the trunk as the major symptoms. Proper management 
willsolvemostoftheseproblenzs, 

A cider disease of undetermined origin is causing severe damage in pachaco 
(Sddzolobitan p m r r h y h ) .  Pachaco is a very promising species for y7mting in the 
coastal plain. Detembhg the cause and amtrol of the canker disease should be given 
high priority. Another Eantrer disease for which the pathogen has not been determined 
is causing severe damage to balsa (0- kzgom), an important export product of 
Ecuador. Research on the case and control of this disease should also be given high 
priority. 

Field guides weze prepared for nursery &ease and s e v d  of the most impartaat diseases 
affecting f k s t  and plantation tree species in Ecuador. hfbmation contained in these 
guides included the name or names of the pathogen(s), host(s) affected, symptoms and 
signs of the disease, damage caused, biology of the pathogen, control and references. 
These guides ixc to be published as individual leaflets. 

The Forest Protccticm Unit has been involved with management of forest pests through 
ecological mearch &at provids silvicultural management of the problems. The pine 
Moliator, Lpwnlopsispmvism'gata, is a case in pint. The large and dense radiata pine 
stands have changed the a;vailabilty of !he insect's h v d  food plant. In time the 
defoliator aadpted to feeding on pine needles. This adaptation was furthez enhanced by 
the weakened condition of the pines during the severe Dothistroma blight problem 
associated with the El Niiio &kt and magnified by lack of silvicuhd prescriptions. 
An integrated pest mamgement system for the defoliator was formdated by the Forest 
Pmtection Unit and discPssed with various other members of the Ecuadorian forestry 
sector. The system involves: a management ampOnent, including thinning 
regimes, sitt analysis, parasite idcntificatim and use, and Dothistroma blight hazard 
analysis; a remedial componat, timely use of a biological insecticide, SaciIItrs 
druringienris, ad; a pest monitoring system. This IPM proposal has also been included 
in a forest protection course given in August 1991. 



MANAGEMENT OF NATURAL AREA!3 
. 

Eighteen Comerdon Oftizials were trained in protected area Protection and A- . . on, 
The Consultant also evalaated the courses and idectified their strengths and weaknesses. A q m r .  
was Yrgarw which emhated the Pmgram's pmgess and made recommendations for the 
follow-up to the Z?rogram's first phase, which had concentrated on basis training for the areas' 
three pezsomel levels= Sqexhtenderts, Consemtim Officials, and Rangers. Select groups 
have dlso d e d  training in specbkd fields such as environmeatal interpretatioii, protected 
area protech techniqaes, and design of d d  infiastnrchae. 

OneeourseinwbichtheCOllSUl~twastoparticipate~~u~lpendedbecauseof~ . . 
on 

problems betweea the Fmdaci6n Natura and SUFOREN, a situation which seems to occur 
frequently with the debt swap project, althwgh it is improving slowly, 

Ihning 1990-91, two important steps were Eak3tn with regard to C m o :  the e;xtznsion of its 
bcundaries towards the east, increasing 2s area from 254.000 to 655.GOO hectares; and the 
fhmhn of a planning team which will pr,pare a management plan for t i i s  new area. 

The boa&-- : .*:+&xi was motivated by several factors: oil pollution problems in the original 
p .--. .,& he pressure exerted by 1 0 , ~ ~  colonists located within this same area; the 

-C ~f *a stmtegies for the ckvelopmeat of the N a t i d  System of 
, ,*a which dctemhed that the area included within the boundary extension should be decked 
a proteded area; and the interest of Metropolitan Touring b the implementation of an 
ecutmdm project in this same area, which could COllStituk a model project of this type for the 
Amazon region. After m y  negotiations between SUFOREN and Metropolitan Touring, 
during which DESFL FSDP played a key medbtiodpromotion and technical advisor role, the 
fonOWjIlg 3co-t strategy w a ~  developed: 

1) Ejaension of the Reserve's boundaries to include the sector where Metropolitan wished 
to implement its project, and that also includes the area recommended to be a new 
pn,-area; 

2) The preparation of an agreement between Metropolitan and SUFOREN which would 
permit IbWzqolitan to impIemeat its tourism project and define its ecsnornic support f a  
theRcse~ve;and 

3 The Preparation of a management plan for the entire Cuyabeno M e ,  to be financed 
by Metropolitan, and which will incorporate several new ideas for the management of 
pmtec&d areas which SUFOREN wishes to inp1ement. These ideas include: working 
with the private sector and NGOs in the management of the area; working closely with 
the private sector to insure that funding for area xnanagement originates primarily from 
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that source, and that mutual objectives are achieve, and achieving sustainable use of the 
area's resources through activities such as ecotourisn and applied research. 

By September of 1991, the Reserve's bounckk had been exteaded, a draft of the contract 
agreemeat behveen Metrapalitan and SUFOREN had 'been prepared, and the management 
planning team had been fmed. Nolre of these steps were easy, and as could k predicted, the 
grand ~ ~ e n t  in collaboration between the public and privatt sector has had its ups and 
downs, due -y to misunderstandings and preconceived ideas, at times justified, concerning 
the intentions and abilities of the other side. Nevertheless, a great deal has been accomplished, 
and the Management Plan should be fini.ched by February, 1992. 

The ageemeat between Metmplitan and SUFOREN has not been finalized because of the 
unstable situation created by ~ E c u a d o r ' s  imminent oil drilling activity. This has caused 
Metmpofitan to postpone its project implementation. Oil exploration and the dritting which 
would follow would have serious ~ o n s  for all aspects of the Reserve's management. 
Together with the Prcparaton of the Management Plan, Metropolitan, other tourism operatars, 
NGOs and SUFOREN pk..; to initiate a national and international campaign to increase public 
awafenc U; i'ue problems which oil exploitation causes in the Amamn region, as well as 
demonstrate that ecotourism and other swainable activities wil l  provide greater economic benefit 
in the long term than wiDl oil. 

WORK WITH IEHNIC INDIAN FEDERATIONS (Cultural Survival) 

Indian-to Indian training for the PIMAREM technical t a n  has proved effective in introducing 
new amccpts such as commation and land use planning (Kuna) and broad aspects of natural 
hrest management (Yanesha). Howevet, cultwal diffimnces among groups can make the 
experience difficult at times, both for the indigenous teachers and for their students. These 
difficulties were more pronouxiced when PUMAREN worked with the Yanesha Forestry Coop. 
Part of the difficulty in this case probdbIy relates to the differences in educational level, 
rmbnity, and degree of inkgmtbn into local zommunities of the respective technicians. 

PUMAREN members were dected for their educational level (all had graduated fiom high 
shoal, and some had attended university). Because they are now working professionally with 
FOIN they engage to a lesser degree in day-today community activities such as subsistence or 
commepcial Earming. E'dnesh;ltechmmm . . , on the other hand, are in g e n d  older and more 
s!abllshed in their communities, and have usually not attended high school. -.a general, we felt 
that the Yanesha interackd more effectively wit? Quichua community mer ' .m than with ths 
PUUAREN team. 
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Despite these diffeffnces, the apporbnity to learn in the context of an on-going f o m ~  project 
(COFYAL) was an &&e method. PUMAREN members leazned general concepts of natural 
forest management, and also day-trwtay operational activities. They were critical in their 
learrming, and analyzed the problems they noted in the Perwian experknce and the need to adapt 
lessons learned from the Yanesba to a dBerent Ecuador reality. 

We have also noted that training, both fix PUMAREN and for community members is carried 
out most e f k t h l y  in the context of concrete activities, and less effectively in workshops or 
courses that try to provide them with the tools for-carrying out future (and thus more abstract) 
activities. This is one of the reasons that PlMAlEN decided to move ahead wifi the 
implementation of a pilot fkestry project before they felt they had mastered the technical aspects 
of natural forest management. Plans for future training are now focussed on inbgrating training 
with on-going-work. 

Additional Training 

At various times during the course of the program, technical assbtance or the need to consult 
with natural forest management specialists in Ecuador seemed highly desirable. However, such 
speciatists are M y  non-exhtent and there are no national programs in natural forest 
management. Without such support incou11try the abiity to continue and expand community- 
based natural f;bxest management will be d y  hampered. 

As mentioned eariier, the pmgram has long-and short-term goals. From a technical uad 
maqerb l  standpoint, it would be casiex to focus on a single community or even a clustex sf 
individuals, This, however, would circumvent the regional organization, and thus minhize the 
potential multiplier effect necessary for broad regional planning and programming. The 
difficalty, and more important, the long-term value, of maintaining a long-term focus is 
illushated by the preparation of the regional resource management plan, and the stablishment 
of community-based, fOreSt management plots. 

Preparation of the regional NRM plan is the role of the communities and FOIN. Over the past 
two years a draft document has been circulated to the communities, the staff of Project 
PUMAREN has held two special assemblies to permit further discussion and input from the 
communities, and it was expected to come up for furthe discussion during the August 1991 
General Congress. However, otha items dominated the agenda of the congress. 

This dkussim leading to consensus cannot be rushed either by the technical team or by any 
external agency. To obtain any legitimacy and long-term utility the regional resource 
maqemeat plan must be prepared in a culturally appropriate manner and at a culturally 
appraprnatt pace* 
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In a similar manner, while work on the community applicatiori of the forestry projects has 
progressed well, expahmtal stripharvest ~!CS have not been established during this grant 
period- This illustrates a social, h e r  than a techuical, asped of the project. 

Initidly mJMAREN members assumed the responsibility for the extaxion work needed to 
-establish the prcject h the communities. Thougn team members were Indians and were 
associated with a regional arganization which represated the communities, their role caused 
COllSiderable confusion, and sometimes suspicion, at the community level. These impressions 
required a rethinking of project me!hcdology before actually sPRtig up forestry projec"ts at the 
community level. Through a m d i d o n  provided by James Levy, and evaiuation and technical 
assistance provided by Charles W-w, a management committee was established in early 
1991. This included a represstafive from each of the communities that had expressed interest 
in the project, a npwmtative from PUMAREN, and a representative earn FOIN. 

The management team now puticipates in all project decisions. Tkis has enabled the project 
to work closely with the communities in clarijing the o v d  goals of the project, and 
subsequently working with them to identify the areas that will be set aside for the forest 
management projects. It has also led to %e Becision that the day-today functioning of the 
project will rest with the communities. The PUMAREIS team wil l  coordinate and provide much 
of the trainir~g to community-based technical teams. Though ap3aaently cumbersome, this 
structure fhditates communicaaion and enables a flow of technical 2Ssistance. 

These issues illustrate why, at various times throughout the cowme of this program, social 
conditio~ps have required rethiniting and restructuring. Though this may slow progress in the 
short run, we feel that adz@@ the program to local amditions and responding to local concerns 
wil l  strengthen the long-term fmdation of the program. 

FLORA OF ECUh-DOR (lKssmri Botanical Garden) 

Botanical Inventories 

From August 1990 through September 1991, project personnel carried out botanical inventories 
h three major regions of the country: lowland A m n i a ,  the east Andean slopes, and the 
northwest &&an slopes. Approximately 7,000 collection numbers were obtained. An 
e&mated total of 42,W specimeb3 were collected by project personnel during the year. 

Lowland AmlrvrniaZ Oil Wen Si 

Duting the year, most of the -ect's botanicai fieldwork in lowland Amazonian Ecuador has 
been carried out at oil well sites in Pas- province, the "central Oriente." The well sites 
sampled in Pastaza province (and the oil companies that cleared the site and supported the 
botanicat inventcries) are the following: 
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Corrientes site (Unocal) Aug-Sep 1990 
Danta 2 site (Unocal) Oct 1990 
Mofetecocha site (ARCO) MOV 1990-Feb 1991 
Namoyacu site (Unocal) Nov 1990 

At the MOretecOcha sik, ARCO petroleum company agreed to support experimental revegesation 
of the cleared site by repIacing topsoil and planting trces-and this work was carried out. 

Lowland Amau,nia= Qmmthti've Inventories at Jatm Sacha 

The Jatun Sacha Biological Station on the upper Rlo Nap near the eastern base of the Andes 
has been a focal point of the project's botanical research since 1985. An intensive floristic 
inventory at Jatun Sacha's small 4 forest reserve has documented and identified more than 
1,508 plant species; the total flora is estimated at about 2,000 species. 

Jatm Sacha is also the site of quantitative studies of the structure and composition ~f Amazonian 
forests. 

Eastrm Andean Slopes 

During September-, 1990, Palacios carried out extensive botanical collections from the 
northern part of the east Andean slopes, in the upper No Coca valley between Baeza and 
LPmbaqui. This work was part of an environmental impact study for a proposed INXEL 
hydroelectric project in the area. This area is adjacent to the Cayambe-Coca Ecological 
Reserve, one of the tatget areas for the upcoming TJSAID-funded SUBIR project. These floristic 
and forest inventories also complemeat the project's earlier work in the nearby Sumaco region 
during 1988-89, which contributed to the DESFIL Sumac0 management plan. 

In December 1990, Palacios and NeiU participated in the first botanical expedition to the 
(hrdillera del andor and the Rio Nangaritza valley, near the disputed Peru-Ecuador border in 
Zamora-chinchipe province. 

In t k  C6ndor-Nangaritza region the quinine tree, Cznchm, was found to be abundant and 
iaxonomically diveme, with as many as six diffmt species collected during the expedition, in 
a variety of forest habitat types. These CC&m populations may in the future prove to be 
hportant germplasm resources for the genetic improvement of natural quinine. A 
biogeographical anomaly d i scovd  on the trip was Gyr&ra (Bornbaaceae family), a huge 
canopy emergent tree known only from eastern Panama and northern Venezuela Better mterial 
needs to be collected fnnn the Nangaritza Gyrmhera; it may turn out to be a new genus 
altogether. 
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Western Andean Slopes 

The project's fieldwork in westem Ecuador during the past year was focused on the AwA 
Indigenous Reserve in Carchi and Emeraldas provinces. Biog#)graphically, this area is the 
southern end of the Colombian C h d  region. 

Fieldwork m the westem Andean slopes also included the beginning of an ktensive botanical 
inventory of the 3,000 hec!are Maquipucu~ Reserve, near Nanegal northwest of Quito. This 
work is done in collabodm with the Fundaci6n Maquipucuna, which oms and manages the 
reserve. 

Dry Forests of Westem Ecuador 

The lowland, seasonally dry forests of western Ecuador are among the most severely threatened 
habitats in the country, and v q  few remnants of this vegetation type remain. Since Ecuadorian 
dry forests are completely isolated from other areas of similar habitat in the American tropics, 
plant species endemism is datively high (6- at 19% by Dodson & Gentry). 

In August 1991, the botanical project initiated botanical inventories at the Cerro Blanco Reserve. 
These will be continued at bimonthly intervals during the coming year. 

Development of the National Herbarium of Ecuador 

A major goal of the project during & . pasi year w s  to develop the physical facilities of the 
National Herbarium and to m p k e  the plant collections according to internationally acceptable 
standards so that they are adable to researchers. The mounting and filing of the large backlog 
of plant specimens has continued throughout the y e x  at a rate of over 2,000 specimens monthly. 
During the year, with USAIDJDESFIL support, the herbarium collections doubled in number 
from 25,000 to 50,000 specimens. 

The data far the plant coUections made by project p&rsomel is entered into the herbarium's 
m i ~ w x ) m p u ~ .  This information is sent to St. Louis on diskette and transfemd to the 
TROPICOS botanical database system on MBG's mainfiame computer. The plar.: specimen 
labels were printed in St. Louis from this databiw and mailed to Quito. I 
Professional Training 

Beginning in 1986, several Ecuadorian staff members of the USAID-supported botanical projects 
have travelled to the I\lissouri Botanical Garden in St. Louis for period of one to several months 
to ;receive training in herbarium and 1.i'brary research methods. During the current DESFH- 
supported project, five Ecuadorian botanists attended a one-month training program at ?BG. 
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In late Januarj 1991, Dr. Robbin Moran, a specialist in fern taxonomy at MBG, taught a 3-day 
course in identification of f w .  

In March and July 1991, Neil1 taught two one-week field courses in Amazonian dendrology 
(ciassifi.cation and identificatiof, of native tree species) at the Jatun Sacha Biological Station. The 
March course was directed to the lowland Quichua members of the PUMAREN natural resource 
management tieam. 

Publications 

The following publications resulting from project activities are in press in September 1991: 

rt Neill, D. A., W r :  Cewo Mzindial & la Diversidad Biolbgica; 

rt Neill, D. A., & W .  A. Palacios, Composition and Smccnue of One Hectare of 
lbpical Wa Forest on the Rio N p ,  Amawnimr Ecwrdo~, and 

* Sandoval, S., R. Nd, & A. S k ,  Hisrorio N ~ c r a l  &l Alto Rfo Napo: Un 
k~macatpmoGuiirs&EcorWiSMO. 

SUFOREN has many excellent field sites, demonstration plots, species elimination trials, etc., 
which are not being utitized to their fullest potential. The university at Loja has an agreement 
with SUFOREN for cooperation in forestry investigation and is eager to cooperatt: with them 
in held research, particularly research which would satisfy student thesis requirements. In 
addition, the Durini Foundation has expressed an interest in cooperating with SUFOREN 
research personnel. 

In order to improve the research capabilities of SUFOREN, a meeting of research personnel, 
librarians and computer specialists was held to discuss sources of funding for forestry research 
in Ecuador and how write research pre-proposals and proposals. During this meeting: 

I+ The small grants programs of six nations with representatives in Quito were 
m t e d ;  

t The progress of the library network and data retrieval system was reviewed; and 

* A representative from the Consejo Nacional de Universidades y Escuelas 
Politthicas (CONUEP) described their access to BITNET and ECUNET through 
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Besry University in Florida and the use of electronic mail with several other 
universities in the US, including UCLA, The USIS Library expects to network 
wiih CONUEP. 

La Chi- Station 

At the La Chiquita Expexhmt Station near San Lorenu, in Esmeraldas province, the 
silvicultural investigations wexe found to be almost entirely abandoned. They had not received 
the necessary maintmance. Further, then is no complete written history of tabulations and 
obsexvations fiom the sil.vicultud plots. It appears that, fbr the most part, none were carried 
out. 

Some of the surviving trees have c morphological characteristics which hdicate their 
adaptability to the site ie.; good form and growth in the exotic species Pino c d h e u  var. 
hondUfeLlSiS, T eminah spp., Araucmio cunninghamii, Schizolobim paralaybum and in the 
native species Cotdicr allhibra, Eiymnima ehocoewi. 

Uncontrolled hunting and tree- f ig  activities occur on the Station. There has been no control 
over invasion of the Station's lands by colonists. SUFO2EN presatly does not have legal title 
to the Station's lands. Finally, the Station has no . . r, nor are there sufficient 
economic resources designated fbr admi i t ion ,  

A meeting was held to discuss the problems of movating the Forestry research reserve at La 
Chiquita. The following recommendations resulted: 

t Evaluate the species trials that exist at La Chiquita and mmmend species for 
planting and introduction into this zone; 

s Evaluate the condition of the native forests in the region and recommend a 
management plan for native species; and 

rt Develop Wor revise technical information on the pswluction and management 
of native and plantation forests in the region. 

Forest ZOnification Study 

Measmements of the of growth of specimens of the most common species of trees in the 
lowland dry zones (four provinces) were taken, along with measurements of each specimen's 
age, and data about climate and soil conditions. This information was compared with the rates 
of growth predicted in the literature about these species. Since temperature and rainfall data 
were not always available for the exact locations of the forests studied, it is recommended that 
more precise measurements be obtained in the future. Addtionally, absence of a management 
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plan in these forest mes has p ~ e n t e d  the optimum growth of these species. The final report 
of this project contains preliminary results that suggest that some species are adapting to the 
pIEvailing emhmmental conditions. These results, however, must be confirmed through better 
evaluation of the prevaihg ezlvifonmental conditions. 

Pasture and Forage Resear& 

Three sets of soil samples from the two smaU plots that were established have been analyzed. 
Statistical zdlyses have been conducted and no diffixences in forage quantity or availability have 
been detected for any of the sampling dates. There were significant differences in botanical 
Composition in each treatment: t h m  was an increase of ~ g m s r i s  spp. in the intensive 
thinning treatment (500 trees/ha), and an increase of an invader species of wet and poorly 
drained sites, AzorelkpeduncrJmis, in the no t h i n g  treatment (850 treedha.). These findings, 
although very preliminary, would suggest that the more closed canopies fostex the conditions 
needed for grass p w t h  in this high altitude environment. 

A list of the most frequent forage species was compiled, and the technicians sampling the 
eJrperiments became quite proficient in their identification. A guide was prepared for distribution 
to all technicians working in the sierra. 

A worldwide literaare - has been conducted to compile the available infomation about 
woody species which have pottncial animal fodder, including Alms jodlensis, Acacia decrlbotcr, 
A. M i ,  Bacharis spp.and S ' m  j tmce~t.  Information such as their resiseance to pruning 
and repeat& foraging, their best cutting height, their nutritive value, or their potential toxicity 
effects should be made available to forestry techninicians. 

USAID-MAGISUFOREN, INTERFACE 

The FSDP under DESFIS management began in Ecuador on August 26, 1990 with the 
establishment of offices in the MAG building. In order to inform adrrrrmsbra . . tive and technical 
personnel of SUFOREN of activities planned xiides the new agreement, a team building 
workshop was held at the Forestry Training Center at Conocoto on September 25 and 26, 1990. 
This meeting was attended by 12 admmmam . . rs aad Whnicians from SUFOREN, several district 
foresters, 3 DESFIL core staff from Washington, DC, the DESFIL FSDP Chief of Party, 
several DESFlL codtants  and subcontractors representatives, and representatives from 
USAIDIQuito and AID/S&T/RD in Washington, DC. 

In general terns, this workshop opmed the door for DESFIL to establish a good working 
relationship with SUFOREN, served as a forum for discussion of the preliminary work plan, 
provided an opportunity for all of the technicai spt.cialists to express their views, and resulted 
in some revision of the p d h h q  work plan. The overall result was that DESFIL received 
the interest and collaboration of SUFOREN directors and technicians. 
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ARer the workshop some of the DESFIL technicians and core staff remained in Ecuador to begin 
their own scheduled activities and help establish a timt scheduls of future visits. 

Drs. Philip Young and Michael Hanrahan, together with Jo& Orelha, Chief of Party in 
Ecuador, held a series of working meetings relating to project iqlementation with Dr. Howard 
Clark and Mr. David Alverson of ANRO/USAID/Quito, with Mr. Ron Savage of CARE, and 
with Mr. Marco Vilwza, the SUFOREN subsemtary. In addition, an interview was held with 
Eng. A W o  Saltos G., Minister of Agriculture, to appdse him of planned project activities 
and project component programs to be carried out. 

Young and Hamahan visited the provinces of Cotopaxi and Tungurahua in order to view the 
agroforestry activities that had been implemented during the first phase of the FSDP which were 
scheduted to continue. 

During the course of ths project, about 20 r n e h g s  were held involving expatriate corsultants, 
the Chief of ?arty, and the National Foresby director. In some cases the Forestry Subsecretary 
and the USAID Project Officer were atso present, 

Meetings were also held with representatives of Cultural Survival, CARE, and the Missouri 
Botanical Garden and representatives of SUFOREN. 

The DESFIL FSDP Chief of Party participated each Monday in the ANRO staff meeting ~f 
USAIDIQuito md in occasional meetings with the Minister of Agriculture. He also had at least 
one meeting per week with the SUFOREN director and the heads of the agroforestry and 
national parks divisions of SUFOREN. 

The Chief of Party participated in the DAI annual meeting of field chiefs of party held in 
Bethesda, MD in January, 1941. He also met and talked with the DESFIL S&T Project Officer 
and other DIWashington officials and DAI personnel. 



PART FOUR 

CONCLUSIONS AND RECOMMENDED FUTURE ACTIONS 

The improved agoforestry practices of the Coca demonstrations are technically and 
economically viable and socially appealing. They require very small incremental investments, 
improve total cash income and its distribution -ugh time, increase returns to labor, and 
distriiute available colonist labor more evenly thmghout the year. 

The adoption of the advocated practices, in whole or in part, but especially as a package, does 
contniute to achkving the goals and objectives stated for the project. Specifically, these 
practices lead to increased crop yields, i n d  colonist income, sustained resource 
productivity, and reduced pressure on existing naLW forest ateas. 

The tree and coffee management practices were understandable and uncomplicated modifications 
of existing land use and cropping pattans, from the colonists' point of view. Coffee was 
already the most common income-producing crop in the area (once the wood had been mined). 
Pruning a d  the other coffee management practices made colonist labor more productive, led to 
reduced cash expenditures for production inputs, and generated readily observable increases in 
coffee produced. Valuable bardwood trees were already allowed to naturally regenerate in 
secondary forest regrowth. Further deliberate selection of valuable hardwood trees, limited 
planting of valuable hardwood tree seedlings, and reduced total tree numbers per hectare were 
simple modifications of existing practices and led to readily observable increases in productivity. 
The ground covers, the only real innovations, showed the most resistance to adoption. 

700 meters elevation 

The observed results have great significance for ma~oeconomic h i d  use and colonization 
policies. The Ecuadorian Government must design and enact land policies that explicitly 
recognize natural forests and improved agroforestry fimnhg systems, including the managed 
natural regeneration of secondary forests on areas once logged, as appropriate and productive 
land uses in Amazonian Ecuador. Colonists must not be automatically rewarded for destroying 
form, nor penatized for allowing forest to regenerate nor for incorporating trees into firming 
sy-• 
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Given &&&ally feasible and ecunomicaCy viable land use innovations, the use of social 
resomces (swh as donor and public funds and trained manpower) for demonstration and 
outreach in support of the hmovations is cost eEe&e. The Coca results show that the 
resources expended to promote adoption and diffusion of the advocated amforestry practices 
more than returned the cost expended on &a. 

The mure to actively monitor, record, and preseme data from demonstration participants is a 
tragic project fazlure. Widespread adoption of practices such as these has revolutionary 
significance for Earmer welfare, llational land use policy, biodiversity, and tropical forest 
presndion, But adoption will be impelled only by the weight of careful scientific evidence. 
In the Coca demomtration trials that evidence has been largely lost. National and donor 
agencies must track and measure the achievements induced by their work elsewhere, and avoid 
the repetition of costly mistabes. 

Recommended Fbture Actions 
L 

There is a continuing need for the establishment of buffer zones, parks, and reserves thr/,ughout 
Ecuador. 

Extension practices are needed that closely integrate donor-provided resources with ongoing 
programs/field actions of MAG-SUFOREN. 

Systemak monitoring and quantification of perfofmance are needed to track and evaluate 
results, 

Macro policy reform is a current prevalent approach to development. It is the lead point in 
Ambassador Michel's regional objectives for Development Assistance, In the resources area, 
USAID/Ecuador should intensifjr pressure on the GOE to consolidate and reform existing land 
use and colonization regulatio& Frez access to mes and enforced forest destruction as a 
condition for recognition of land claims must end. And the GOE must advocate and support 
both data gathezing, analysis, and outreach programs associated with adoption of required 
technical innovations in agriculture, livestock, and forestry. 

SIERRA AGROrnRESl'RY 

An effective rural extension program is a pmyisite for promoting agoforestry among the 
peasant farmers in the Andes. Agroforestry must be part sf an integrated approach that 
promotes.soil conservation and improved agricultural techniques. Given that SUFOREN does 
not have the capacity to maintain an extension program, it must work with NGOs to promLk 
a%n,fOreStry* 
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As PROMUSTA has the largest r.umk of extensionists in the field, and works under an 
integrated philosophy prioritizing frmer training, it is the most capable project for promoting 
and investigating agrof- in the highlands. Of all the NGOs working with natural resources 
in the Sierra, CARE is the most amenable to working with State agencies. 

The technical and ~~ support fiom DESFILFSDP during the past year helped advance 
notably the agrofkmstry activities in PROMUSTA Through acc&mW training of extensionists 
and confronting problems of .cppAting production in nursefies, the project was able to 
aggresbely expand its agroforestry promotion. Various technical and organizational problems 
limiting advances of a g m f m  were uncovered in PROMUSTA, most of which have been at 
least partially resolved. Among these are: 

* The need to improve quality of seedlings produced in nurseries; 

* The need for continuous trzining and auto-evaluation of ex-mists in the 
es'cablishyrent and management of trees; 

* The need to develop seedling production goals based on actual field requirements 
defined by ?he e~rtensionists; and 

* The need to develop appropriate agroforestry models to promote in each area, 
recognizing different natural resource and swhl conditions. 

Resources wexe effktively funneled through CARE to the district forestry offices equipping 
them with tools for management, inputs for nuf~ery production, and vehicle repair. This support 
helped increase the momentum for plantation management that has been building over the past 
years. Nevertheless, with the exception of Tungurahua, the other districts did not progress 
noticeably in improving the qdiv or diversity of seedling production in nursesies. 

Qeady, in the future the role of SUFOREN in promoting agroforestry will not be through 
prqjest execution. Rather via its forestry districts, it should coordinate the geographic 
distribution of agmforestry projects in each province, and defae general work policies (such as 
eQualizing m g  prices charged among projects, etc.) in an effort to minimize inter-project 
conflicts. From Quito SUFOREN can best play this role via the existing Ecuadorian 
AgrofOfeStfy Network. 

The forestry districts should use their nursery and transportation infrastructures to support 
a g r u f e  projects. NGOs active in agroforestry promotion will be able to support the 
financial needs of districts if they show a willingness to support the projects. It should be 
emphasized, however, that fm districts to play such a role they must improve the quality and 
db~exsity of seedling production. Finally, the SUFOREN through the districts should prioritize 
the promotion of plantation management. To do this, the districts need only lend their took and 
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technical assistance to communities, while helping to identify markets for the products of 
thinning and alleviating obstacles to management often originating in reforestation contracts. 

Recommended '3Ume Actions 

If USAID decides to continue actively supporting agmfmstzy activities throughout the Sierra, 
the most appropriate mute would be through continued financial and technical support to 
PROMUSI'A. The project currently works in 6 provinces with the intention of expanding into 
3 or 4 more. It employs many of the best young national technicians working in the field. 
PROMUSTA is the best vehicle through which to expand applied research in the production, 
establishment, and -t techniques n&ed to expand small fium agoforestry in the 
highlands. 

Future support for agmfOzeStTy in PROMUSTA should be via a contract with CARE, thus 
allowing for the 

. . e flexiity to invest project funds opportunely, and to respond to 
evolviag initiatives during project opedon. CARE through PROMUSTA can best define what 
formaI relations to establish with SUFOREN at the provincial level. 

Th best opportunities for continuing formal pmjects between P R O ~ S T A  and SWOREN at 
this time are: 

In Thngurahua, where the district's nursery in Pillvo has progressed more than 
otkx state nmeies  in divefsifying species production. While seedling qlality 
needs impnrvement, this centrally located nursery could help supply seedling 
needs of agroforestry projects throughout the Central Sierra. There is atso an 
apportunity to extend a project with the district to support c o m m m  

. . 
'on of 

products from plantation management occurring in communities west of Ambato. 

* In Loja, where the district and PROMUSTA are coordinating in the management 
of the 800 bectare Carboncillo plantation, This area includes the headwaters of 
three stream systems, and covers a large part of the northem rim of the Saraguro 
basin. Combining the application of an appropriate management plan for 
Cartnrncillo along with the plantation and natural forest w C 8 m t  efforts being 
promoted by PROMUSTA on the south and east sides of the basin has the 
potential of evolving into a successful implementation of a forest management 
effort for the entire Saraguro basin. 
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FOREST PROTECTION 

The FSDP Forest Protection component has trained three forest pathologists, a forest 
entomologist and an expert in farest fire management. These professionals have a well equipped 
laboratory and are ready to protect national and international investments in management or 
conservation of the country's natural resources. However, this poten-dal is not being realized 
because of the following . . 

problems: 

a) The SUFOREN administratiion is in constant flux with periodic major changes. Every 
new regime requires a period of reeducation on the importance of supporting a strong 
forest protection program. If this is not done in 5me, highly trained persomel and 
equipment are lost. 

b) The Forest Protection Unit has so fiu been allowed to function as a professional group 
only when assisted by an AIDtDESFIL advisor. 

Firmst Pathology recommendations 

* . e  following are specific recommendations for the Forest Pathology program: 

1. Give better financial and institutional support to the Forest Protection Unit, including 
funds for Mmatoq supplies and field travel for the purpose of diagnosing disease 
problems and establishing tesearch studies; 

2. Identify trees sf P. rndima resistant to Dothistroma needle blight and propagate resistant 
m a h d  through seed, grafting, or tissue culture and edablishment of seed orchards; 

3. Identify the fungi involved in dampimg-off and other diseases in nurseries so that better 
recommendations fbr control can be made*, 

4. Establish species and provenance trials of Eucdyptur spp. in the Oriente and coastal plain 
with special attention to mistance to canker caused by Cryphonearia cubensis; and 

5. Initiate studies to determine the cause, factors affecting disease development, and control 
of the canker diseases of pachaco and balsa. 

Forest Entomolog~ Recommendations 

It is difficult to separzzte serious admmstm . . 
've problems from purely entomological ones. Good 

leadership, based on a real understanding of the need for a national forest protection program, 
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would an atmosphere for excellent entomological work. The following are specific 
rec0mmmdati.m for the furest entomologid program: 

1. The Ministry should establish a nation-wide program, throughout the forest districts, 
requiring district personnel to send pest-action fnrms when pess are fcund, together with 
damage samples to the Fon& Protection Unit. The Unit will then pnwide an important 
diagnostic Sejnice as we3l as providing pest control recommendations. 

2. An Tntqpted Pest Management system must be eswlished to p e n t  outbreaks of L. 
pmvism'gata. The IPM system would be based on establishment of thinning regimes and 
site analyses, The system will require howledge of the regulating force of natural and 
introduced egg parasites as well as infundon cm when and what applied remedial 
treatments might be necessary. A population monitoring system would keep the Unit 
informed on the need to interrsify the IPM system. Naturally, design and implementation 
of the IPM system will require establishment of pertinent study plans. 

3. The life cycle of the neotropical walnut borz, Grachena gmai, must be determined 
together with its flight and bost selection pat terns. This information is needed rn devdop 
an applied m t r o l  program for this importa~t pest of walnut plantations. Research plans 
on this topic have been establish& and their implementation is of high priority. 

4. Host selecti~n patterns of the leaf cutting ants in the lowland tropics must be studied. 
TBis information will be used to develop a baitinganml-system which is in operation 
for B d  and other tropical countries. Study plans for this a h d y  have been developed. 

5. Management of the mahogany shoot borer, gtpdpykr grruzdeh, should begin by: 

a) Determining planting sites for Cedreta odorm where the trees grow well and 
successfiluy prevent mere H. grMdeIla attack, 

b) Establishing best plantations of C. mgurnilicre and C. fissilis which are species 
that recover apical dominance after borer attacks and; 

c) Developing w t a k d  release insecticide treatments which can be used in areas 
with light borer attacks. This research would link with the current AIDiOffi~e 
of the Science Advisor studies currently being carried out in Ecuador, 

Finally, it is essential that the Forest Protection Unit conduct intensive field courses for nursery 
personnel on the safe and correct *me of pesticides. More zdvancec! courses &g principles 



Ecuad<# FSDP - DESFIL F M  Report 

of toxicoIogy as well as safe and proper use of pesticides should be given to district foresters, 
MAG and professionals of cordting firms. 

Despite handicaps, the Unit is in operation and forms the basis for a national forest protection 
senice. Accordingly, USAID should continue to support and reinforce the Forest Protection 
Unit. In the near future, the Unit would protect innovative resource management programs from 
losses caused by diseases, insects and fk it is essential that the AIDISUBIR work plans should 
include forest protection capab%ties. Moreover, an important link to the previous AIDt'Forest 
Support/l)ESFl[L efforts is the fact that additional support of the forest protection program wil l  
be the impetus needed to matoe its presence ham as an essentid element to the natural resource 
managemeat goats of the country. The protection unit almost has attained this recognition, 
especially in its fire dYpPression efforts. If the international resource conservation and 
management programs are to succeed, then the long tersn stability of the forest protection 
program, in al! its disciplines, will have to become a national priority. 

MANAGEMENT OF NATURAL AREAS 

The Natural Areas component of the FSDP has contnb~-ted in a decisive manner to SUFOREN's 
private sector partnership initiative via the establishment and planninlg of a new protected area. 
While this initiative has not concluded, it is well underway and will undoubtedly be successful. 
The Project's consultant wil l  continue to contribute occasionally to this effort through the SUBIR 
Prqj- 

This type of initiative is essential for achieving the goals for future establishment and 
management of protected areas as stated by the "Strategy for a Protected Areas System, Phase 
2," publiSRd in 1989. The GOE will have enormous difficulty assuming the economic and 
I;ldmini+%rrYative responsibility which this represents. Additionally, this is one way in which the 
priv7ue SecfOr can be involved directly in the c o n s d o n  of natural resources. 

With regard to training, the Project has strengthened the only real "system" for training 
protected areas personnel in Latin America, helping to train technical level personnel in fields 
which are important for the future development of protected areas. However, more emphasis 
needs to be placed on training, both by SUFOREN and the Fundaci6n Natura. The present 
system is hdeqate for training the pexscmnel needed to implement the new policies formulated 
by SUFQREN for protected areas. The Project has contributed to the preparation of a 
preliminary strategy which, if implemented, will assure that the second phase of the training 
program will achieve SF3F0REN's objectives. 
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Recommended Future Actions 

V i  the SUBIR Project and other mechanisms, USAID should strengthen the Training Program, 
ccntributing to the development of a new system with longer courses which would be orierted 
towards linking protected area management with the social context, and to sustainable 
development kws. USAID should also support the creation of a training center which would 
fulfill %ese and at the same time provide training to the wide range of private and public 
sector personnel needed to achieve sustainable use of Ecuador's natural resources. 

Whenever possible, SUFOREN initiatives which attempt to involve the private sector in the . . .  management and -on of proteta areas should be supported, as long as primary 
umsavaticw objectives are maintained. There are several possiile activities of this type in the 
SUBIR Project which might be impIementeA. 

As a general suggestion, USAID should promote and support the creation of a national protected 
area institution with Sufficient . . e a ~ d  ecotomic indqendence .to permit it to carry 
out its -bilities efficiently. The 3res,=t situation impedes any effort to achieve change and 
respoad to the d needs of the protected areas. 

WORX WITH INDIAN ETHNIC FEDERATIONS ( C U M  3umival) 

F:%bive technical training in techniques of natural forest management has proved to be among 
S k  easiest tasks in implementing a pilot f- project in lowland Quichua communities in the 
Ecuadorian Amazon. Indigenous people with minimal schooling quickly 1-i how b delimit, 
map, and inventory forest lands for production. The greater challenge is to achieve an efi'dve 
coordination of local conmunities with the FQIN RM program, the integration of local 
knowleJge of forest pmucts and ecological processes in the development of an indigenous 
fwestry project, and the capacity to design and admuter 

. . an integrated forest plan, 
FuPthmore, linldng indigenws mmmmities with appropriate markets for forest products will 
undoubtedly prove to be a significant challenge. 

The following specific recommendations are made: 

1. Provide appmphk forestry training. Develop an educational program for Ecuadorian 
foresters or forest ecologists to train them in three areas the concepts of natural forest 
management; the development of community-based forestry plans in conjunction with 
local people; methods for inkgrating local knowledge into forestry plans. Train 
indigenous forest managers. Foresters or f m  ecologists must work jointly with the 
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indigenous forest managers who will implement forestry activities to provide training to 
devise forest management plans, not to conceive and write 'chese plans themselves. 

Provide on-going k c h i d  assistaace in developing community forest management plans 
and an integrated forestry plan for the indigecous forest industry. 

Provide adrrrrmstrah . . 've and organizational support for FOIN and PUMAREN, and for 
community members implementing forestry projects. 

Initiate research projects to provide baseline studies for silvicultura!. trials. 

Develop marketing studies and establish contacts with specialized markets. CS has been 
working with an international Wood certification Working Group to develop ,ouidelines 
for c e d j h g  to "green" ccmsumers that the wood they buy is obtained by good forest 
stewardship practices. We are also working on the advisory b o d  of WARP 
(Woodworker's Association for Rainforest Protection) to mak direct connections 
between forest producers and wood consumers. These activities are designed to provide 
the links that will enable indigenous peoples in lowland Ecuador to obtain a premium for 
the wood that they produce under a management plant, and also to sell a wider range of 
lesser Imown species than they can market in the national market. We recommend that 
these activities be intesrsified and specific marketing studies and connections with 
umsumexs be established. 

Base future program assistance to the greatest extent possible on the fact th'it indigaous 
people will determine the pace and timing of all program activities, regardless of donor 
desires. 

The Hora of Ecuador component, as well as the previous USAID-supported projects carried out 
by the l1MisSouri Botanical Garden, have contributed verj significantly to Ecuador's basic 
scientific infrastructure in regard to the country's natural resoupces and biological diversity. 
These contxibutions have included strengthenkg of research institutions and informtion centers, 
and training of Ecuadorian professionals, as well as basic research and inventory of plant 
resc.wrces. 

Recommended Ehtuxe Adions 

The development of this basic scientific inhtructure is a long-term process. While not a quick 
fix for immediate environmental problems, basic research and institutional support are essential 
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to all phases in the development of an effective means of rnmghg and protecting natml 
resources in the country. 

Ecuador's biological research institutions, including the National Herbarium, sti l l  require outside 
support in order to enable them to carry out their d o n  and contribute ta resource 
conservation and management. MBG, under contracts with USAID/Quito and DESFIL, has 
effectively provided this support to botanical resear& institutions and pe r so~e l  in Ecuador since 
1985. This program should continue to be included in USAID'S natural resource strakgy for 
Ecuador. Botauical research should be included in the SUBIR project and any future DESFIL 
I1 activity in Ecuador. At the same time, MBG as an AID contractor should redouble its efforts 
to disseminate thc research results in the form of scientific publi.ations and reports in a timely 
W o n ,  so that the information is available to institutions and persons engaged in resource 
management and conservation in Ecuador. 

Ideally, the National Herbarium should serve the entire country as an information center on the 
plants of Ecuador and should contribute in various ways to the effcrts to c o n m e  a d  manage 
Ecuador's immense wealth of plant resources. The plant c011~tions and associated h'brary 
should function effectively as the basic data base on the distribution of plants in Eciclador. 

Adequate management of the National Herbarium will require at least one technician with a 
degree in botany or forest engineering. The position should be a permanent appointment by 
MAGJSUFQREN. This person should collaborate closely with the PROMOBOT project and be 
trained in florLsc investigation methods and hexbarium management. It would be ideal to have 
two or three trained prof;;essicmals to run the National Herbarium. 

RESEARCH 

General Recommerrdations 

The difficulty of improving research and extension in SUFOREN should not be underestimated. 
However it is clear fiom past history that piecemeal and/or temporary changes in policy are 
unlikely to be effectbe. It is t h d o r e  suggested that at least three research personnel bz hired 
by SUFOREN or that SUFOREN designate three of its persormel as researchers and make 
pvision for appropriate training. The menbers of this research atm should have appointments 
of approximately a% research and 40% exteasion (i.e., an average of 3 days a week research 
and 2 exteaion) $ace most activities will overlap. 

Undex the present b-ircumstances the most cost effective means for SUF0RE.N to accomplish 
research is to reach an agreement with other research organizations such as INIAP, 
CORMADERA, FUNDACION FORESTAL DURINI, or the various universities like the 
Nztional University at Loja, at Ibarra, etc. to do the research for them. 
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There is a great deal of important, scientifically valid, applied research to be done in four 
importai !i&e zones in Ecwdor (mangrove forest,-semiarid coastal plain, inter-mountain valleys, 
and the Ecuadorian Amazon) such as progeny tria?s, plant introductiori and species elimination 
trials, labor-intensive vegetation and disease suppression (e.g., control of weeds, insects, 
disease), and the thinning and pruning of planation and native forests. 

Keeommendations for La Chiquitm Experiment Station 

Define a management category for Vie Station, i.e. Ecological Reserve, Forest Reserve, 
BioIogid Reserve, Silvidtuxal E-qeriment Station, Ecotourism Area. 

Designate technical and administrative personnel and the concomitant rescurces in order 
to execute the activities defined by the new management designation. 

Establish Pilot Plantations with the most promising species as inferred from results and 
Ob~ervati~IS of this w y .  

Re-plant in the already established plantations. 

Install a permanent nursery at 3 e  Station especially to provide plants for the silvicultural 
activities proposed here. 

Transfer legal title to the Station from IERAC to SUFOREN. 

IdentifL and mark the exceptional surviving trees in the silvicultural trials so that they 
rnaybeusedasseedtrees. 

&stuns Recommendations 

The importance and potential of forage species within the production systems of the S i m  has 
been established through FSDP research. Aninal production can increase dramatically in the 
region by following some simple prstices in management of animal and forage specks. For 
indigenous groups in the Sierra, particularly those situated in forest areas (land classes M, X, 
and Xl) ,  this can mean a considerable increase in revenues, and an important step towards 
economic and ecologis swtahability of !he production systems. 

It is especially recommended that SUFOREN follow up DESFIL FSDP activities with the 
establishment of MOih and other cooperative mechanisms with INTAP, EmAAM (the Inter- 
American Network of Andean Pastures) and other relevant institutions, in order to conduct joint 
resear& and extension on silvopastord systems and soil consemation. This wil l  be !he most 
agppropriate mute and the most efficient use of the limited human and infrastructure resources 
of Ecuador. 
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The recommendations facus on two di f fmt  forage management schemes: (a) Hexbaceous forage 
species; and (b) woody forage species. Both are within fie mandate of SUFOREN due to 
involvement and primary responsibility for the woodlands of Ecuador and the importance of 
silvopastoral systems and soil mmemtion in these areas. 

1. Herbaceous Forage Species 

It is important to continue with the experiments that have been established ix~ Cacha-Chupg 
(Chimborau,) and Cotopaxi. The mirrimulll & d o n  of those trials should be two years. One 
year is not sufficient to establish available forage quantity and animal carrying capacity, due to 
the great influence of raiafall and temperature on pasture growth. Two years would help to 
avoid a biased estimate due to weathex. 

2. Woody Forage Species 

(a) The next step is to conduct a producer field-level survey to determine the extent and use of 
tree fodder in the region, and what species are preferred, which are known or thought to be 
toxic, etc. 

(b) From the survey results, and with information made available by the Literature Review, a 
joint applied research plan should be drawn up among SUFOREN, INIAP, CARE and the Inter- 
Andean Pastures Network (REPAAM) to initiate a concerted effort in woody legumes, which 
have enormous animal feed potential in the Ecuadorian S i w a  

Zonifiition Recommendations 

The zonification work is a valuable diagnostic and this work should be continued based upon the 
conclusions to be found in the final report on Zoniflcation. 

A general recommendation is that z .  information on forest mnification in Ecuador be collected 
and published in one place as an aid to studies in this area. 

summary 

Having the DESmZ FSDP office in the MAG building has prated vzy  valwk f- ~htakiag 
daily amtact with SUFORW directors and. counterpar't. This has pmitted ' ~ 1 -  -4utic)n of 
problems as they arose, fkditated changes or moc;ifications in actkiiiies t h r  i. .A? deemed 
necessary, and has resulted in ee  completion of the proposed purposes and iSje~~Sves of thc 
FSDP. 
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DESFIL has also been able to assist SUFOREN in carrying out additional activities, for 
example, the forululation of a training plan, repair and maintenance of vehicles necessary to 
project activities, assistance for participation in international conferences, etc. which has 
amtniuted to institutional strengthening. 

Recommended F'uture Actions 

On the basis of this expexknce, it is recommended that a means be found to continue this 
USAIPMAG/SUFOREN tekfionship as a positive means for n o d  and m r y  execution 
of development projects in Ecuador. In this way, certain activities identified as successful in 
the DESFIL FSDP project in regard their positive impact on conservation of natural 
resources, such as Amazonian and Sierxan Agroforestry, Natural Areas Management, Forest 
Protection and Pastures Research could be continued through SUBIR or other appropriate 
projects. 

ENDNOTES 

1. The sections on Amazon Agroforestq summarjP material from the &h and writing of 
Jorge Uquillas, Alvaro Ramkz, Carlos Sere, Robert Peck, Franc0 GutiQrez, and John Bishop. 
The work of these professionals is recognized here as the source of this mateial. 

2. Some of these 193 fhrms wexe among the 250 demonstration farms, and some were not. 


