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APRESENTACAC

A reprcducdo e difus3o dos Relatérios de
Consultores, no dmbito rastrito das Diretorias das
Unicades do Sistema Nacional de Pesquisa Agrope-
cudria, vinculado A EMBRAPA, tem como objetivo
principal o de divulgar as atividades desenvnlvidas
pelos consultores e &s opinides e racomendacdes
geradas sobre os problemas ¢¢ interesse para a
pesquisa agropecuiria.

As atividades de consultoria s3o realiza-
das no &mbito do Projeto de Desenvolvimento da
Pesquisa Agropecudria e Difusdo de Tecrologia na
Regido Centro-Sul do Brasil - PROCENSUL II, finan-
ciado parcialmente pelo Bauco Interamericano de
Desenvolvimento - BID e a EMBRPPA conforme 0s con-
tratos de Eapréstimo 139/IC-BR e 760/SF-BR, assina-
dos em 14 de margvu de 1985 entre o Governo Brasi-
leiro e o BID. :

As opinides dos consultores sdo irteira-
mente pessoais e n3o refletem, necessariamente, o
ponto de vista do LICA ou da EMBRAPA.

N + A coordenacdo dos Contratos IICA/EMBRAPA
agradeceria receber comentirios sobre egtes rela-

térios. ’
/
A

%
Horacio H: Stagmo
Coordenador Contratos IICA/EMERAFA
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SECA DE PONTEIROS

Report of consultancy of Dr. T.T. Kozlowski, Specialist in Plant
Physiology (Forestry), durinq’J&ly 9-27, 1988, in Mirais Gerais
Province, Brazil.
TITLE OF ACTIVITY

Cooperation with EMBRAPA on research activities in the field
of crop and forestry production . A ’ '
ACKNOWLEDGEMENTS

The consultant expresses his sincere thanks for the gracious

hospitality of all those assisting, including members of EMBRAPA,

CAF, CENIBRA, ACESITA, and the University of Vicosa. the
genuinely friendly cooperation of all concerned made the mission
unusually enjoyalbe. Very special thanks are extended to Dr.
Maria Elisa Graca who so ably auist.;i the consultant by serving
as interpreter and handling many of the arrangements. ' Her help
was invaluablae. '
INSTITUTIONS ASSISTING:

EMBRAPA, CAF, ACESITA, CENIBRA, AND University of Vicosa
ITINERARY OF CONSULTANT STAFF

July 8, 1988. Left Santa Barbara, California, U.S.A. for
Brazil. i

July 9. Arrived at Curitiba, Brazil. Met by Dr. Maria
Elisa Graca, Woody-plant Physiologist, EMBRAPA, Centro Nacional
de Pesquisa de Florestas (CNPF).

July 10. Continued at Cufitiha. Discussion of Seca de
Pom:oirosv (Seca) with Maria Elisa Graca.

July 11. Meetings at EMBRAPA, CNPF,headquarters. Received
by Dr. Luciano Lisbao, Jr., Chefe, CNPF and J?se Elidney Pinto,
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Jr., Vice Director. The consultant visitad resezrch laborataries
and discussed research programs of CNPF wita various starff
members. The consultant participated in a ccnferencs on the
extent and etiology of Seca. An overview of the problem was
presented by Wilson Oliveira Canmpos, Centre Florestal, S.A.
Other participants included Luciano ﬂisbao, Jr, and Sarkas Y.
Shimizu, Chefe Adjunto Tecnica, Maria Elisa Graca, Linda Lacerda
da silva (CENIBRA).
July 12. Travel to Belo Hor:zonte. Meeting with wglt';cr
Suiter Filho, Superintendente (CAF) . and Maria Zlisa Graca.
July 13 Continued at 3Belo Hori:izonte. The consul:a‘nt
participated in a conference in tke CAF auditorium on the
history, extent, and origin of Seca. Participants included
Teotonio Francisco de Assis, Departamento Tec<nico Florestal,
Mehoramento Florestal e Biotechnulogis (ACISITA); J.G. Rivelli
MYagelhaes, Gerente de Departmenta Tecnico Florestal; Mario
Campos Torounato; Walter Suiter Filho, Vicente B8rady Mariolins;
and Maria Elisa Graca, (CNPF). Departed for Ipatinga.
July 14. Visited CENIBRA tiscsue culture lLaboratories and
greenhouses. Reviewed plant proragztion teckhniques, iacluding
propagation by cuttings and grafting. Participants included
Linda Lacerda da Silva, Viviarne Donato, Clayton Coute,
Engenheiro du Solos e Nutricao; and Maria Elisa 3raca (CNPF).
Meeting with CENIBRA personnei. Officers 3iiscussed history
of CENIBRA and presented a film cn management. of the company.
Participants included Gerardo Erico Speltz, Superintendete:

Koichi Kinoshita, Director Florestal; Yoshikazu Morioka, Assessor
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Diretoria; Italino Borsatto, Div. de ;silvicultura: Clayton Coutw;
and Maria Elisa Graca.

The consultant visited several stands of eucalyptus trees
showing severe Seca. 'Departed for Timoteo. )

July 15. Continued at Timoteo. Visited ACESITA ENERGETICA.
Met with officials. and examined several . eucalyptus stands
exhibiting various degrees of Seca. ‘Pariticipants included J.G.

Rivelli, !(aq'olhaos, Gerente do Depaftnento Tecnico Florestal;

" Teotonio Francisco de Assis, and Maria Elisa Graca (CNPF).

Visited ACESITA research labcratories. Consultant led
discussion and reviewed his observations in the field on causes
of Seca. Participants included Danilo Rocha, Engenheiro Agronozo
@ Solos e Nutricao de Plantes; Teotonio Prancisco de Assis;
Eduardo Pinheiro Henriques: Eng. Florestal Manejo .Florestal
Coord. De Pesquisas); Maria das Gracas Barros Rocha, Eng.
Florestal- uicrobigloqia e Fitopatolo.qia; Marden Ulhoa, Tecnico
Agricola - Protecao Florestal e Viveiro; Adameston Bomfairo
Vorelli, ‘l'ecnicd Agricola Mello Ramento Florestal e Producao de
Sements; and Maria Elisa Graca (CNPF).

July 16. Travel from Timoteo to Balo Horizonte.

July 17. Visited Ouro Preto.

Departed for Vicosa.

July 18. Continued at Vicosa.

Attended conference with Department of Forestry
members at University of Vicosa. Attended excellent presentation
by Professor Francisco Porr.iga of development and
churactc;’istics of Seca. Consultant also participated in

discussion cg s.eolvith Professor Francisco Terreira, and Geraldo
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Reis (CNPF). Also attendihq wera Rita G. Barges and Maria das
Gracas Poz;:rciéa Reis of the University of Vicesa. Departed for
Ponte Alta.

July 19. Continued at Ponte Alta with CAF personnel.
Visited several plantations showvirg various degrees of Seca.

. Participa.:cs .:cluded Monica de H«¢lo Barbosa, l'esquisa Florestal;
Fabio Rubio Scarano, Entomology and Ecology Researcher; Gracs
Miranda Gonss, Biotechnology:; Elvecio P. Illartins, Roso;rch
Tachnician:; and Maria El{sa Graca (C!iPF).

Departed for Ipatinga. ]

July 20. Continued at Ipatiaga. Visited ACESITA. Vis.ited
plantations showing Sega. Enmphusis was on species and clonal
.variations. Participants included Leonidas da Carvaliou Filho,
Researcn Tecnician; Milton Araujo Ulhéa, Ressarch

"rechniciam Helio Nunes, Head of Plant P:ircduction in Col.
rabriciano: and Maria Elisa Graca (CNPF).

The consultant presented his observations on the etiology of
Seca and on needed research to staff numbsri at CENIBRA. The
consultant was introduced by Iuiz Roberto Capita, ressarch
Director. '

July 21. Departed for Belo Horizonte.

July 22. Continued at Beio Horiaonta. Ths consultant
presented a lecture in the CAF aiaditorium to representatives of
CNPF, ACESITA, CENIBRA, and the University of icosa on causes of
Seca and made suggestions for re:;earch needec. to solve the seca
problen.

The consultant was introduced by Luciano Lisbao, 5’:. The



lecture was followed by a question and answer session as well as
a summary of progress and plans for ox:ganizing research on Seca.

Returned to Curitiba.

J’ulyiu. Continued at Curitiba. Worked on report on Ssca.

July 25. Continued at Curitiba. Conference with Luciano
Lisbao, Jr. Also conferred with CNPF staff members about various
research problems.

" July 26. Continued at Curitiba. Conferrsd with CNPF staff
" members about various research problenms.
July 26. Departure. Arrival in U.S.A. on July 27.
RESULTS OF ACTIVITIES OF CONSULTANT

On the basis of extensive field examinations of eucalyptus
trees with Seca and soils in the Rio Doce Valley as well as
discussions with cooperating personnel from CNPF, CAF, ACESITA,
_ CENIBRA, and the University of Vicosa, the following conclusionsg
were reached: - )

Ssca de Ponteros (Seca), which results in heavy growth
losses, is conn.only found at low elevations in most species of
Eucalyptus planted ir the Rio Doce Valley, east northeast of Bslo
Horizonte, Minais Gerais province of Brazil. As shown in Fig. 1.
Seca typically shows a pattern of onset during the dry season of
the second year after planting, following a strong rainy season.
Most trees recover during the next rainy season but Seca recurs
during the subsequent dry season (third year). The trees
generally recover during the fourth year and Seca is not severe
thereafter. .

Seca is characterized by leaf brc;uning and shedding near the
top of the tree, preceded by development of lesions in leaf axils
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and branches of the upper crown. The lesions are invaded by
fungi which generally are weak pathogens or saprophytes. Leaves
on approximately the lower two thirds of the c¢rown are lost by .
ratural pruning, whether Seca does or does not cccur.

Susceptibility to Seca varies appreciably among species,
clones, seed sources, ground elevation, slope, and tree
doninance. Whereas most species planted in tha Rio Doce Val;ley
are variously susceptible to Seca, Eucaivpttis torreliana, E.
camaldulensis, and E. teraticornis are variously resistant; E.
citriodora is very susceptible to Seca but recovers rapid‘ly,
usually within 1.5 years after »nlanting. Other susceptible
szeicies include E. grandis, E. pilularis, E. nacvlata, E.
urophylla, E. saligna, and E. cloe:ziana.

The rapid appearance of Seca early ir the dry season
following a wet season suggests that the trees ire preconditioned
during the wet season to become susceptibla t> Seca. When the
dry season suddenly occurs the relativaly sha.low roots do not
appear to be able to absorb soil water =fast encugh to supply the
extensive leaf area with water. Leaf growth (wa;:er loss
capacity) and root growth (wate: absorbing capacity) became
inbalanced because root growth is impeded by poor soil aeration
during tha rainy season.

An important factor contribut.ng to onset >f Seca appears to
be competition for soil water during the dry i eason between the
closely-grown trees (35), and ths understory vegetation, '

including grasses and other herbaciious and woody plants. Several

grasses, including Agrooyron deseitorum, Dactylis glomerata,
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Fig. 1. Cycle of Seca de Ponteiros in the Rio Doce Valley. S1,
initial symptome; SF, strong symptons; SFT, strong symptons wit

defoliation; SFR, strong symptoms with recuperaticr; T, toleranca
(recovery). From Ferreira (1936)..



and Bouteloua gracilies competed w.th Pinus ponierocsa trees for
soil water (12). : '

Much evidence shows that; poor soil aeration inhibits growth
of roots and induces extensive root decay by activity of

Phvtopothora fungi (6, 25-28, 32, 37, 48, 55, 59-61). Hence the

trees become less drought tolerant recause the szall root s'ystegns
cannot supply water fast enough (7, 16-18). When the raipy.
season ends in the Rio Doce Valley{ the vapor pressure qradiaﬂt
between the leaves of eucalyptus trees steecrens :bruptly early vin
the dry season, causing rapid transpirational water léss. The
uppermost shoots of eucalyptus trees have a sery high watﬁr
requirement (3,4). Because root growth has not kept paca with
leaf growth, the trees tend to dehydrate.

As m'em:ioncd, Seca also occurs during the dry season of the
third year after planting, but is not as severe as it was during
the second year. This is consistent with the cbservation that
the increasing natural pruning of the lower brsnches has acted to
correct the imbalance between the transpiring l.eaf surface and
the water absorbing root surface. By tke tourth yedr this
imbalance is further corrected by «dditiosnal na:tral pruning of
the lower branches and loss of mo:i'e of the le:if surface area.
Hence, the recovering trees have re¢latively few lower branches.
These observations are in accord with the predominance of Seca in
flatlands and valleys which accumulate runcff vater during the
wet season. Therefore the valley goils are mors poorly asrated
than those higher on the slopes. TFurthermore, S3ca is severe in
the dry season following a season o! haavy rainfall. It is much

less severe when the amount of rain:all is below average.
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Both rusts and cankers occur, largely on certain species. ?_
saligna is highly susceptible to carker. Other species are
resistant. Several provenancas of E. cloeziana and one
provenance of E. grandis are susceptible to rust. Other speciss
are resictant. '

' Some investigators have suggested that air pollutior may be
the primary cause of Seca. Professo- Francisco Santana of the
University of Vicosa has shown that air pollution from industrial
plants is appreciably higher in the 2io Doce Valley than it is in
Vicosa. Ths ccnsultant hoped to meet with Professor Santana and
discuss his research on pollution in relation to Seca but the
2rofessor was not availatle. The consultant also was not able to
obtain Professor Santana's full report. However, on the basis of
available evidance, sevacral factors appear to militate against
pollution as the primary cause of Seca. Considerable evidence
from work with other broadleaved species shows that sulfur
dioxide (SO,) damage to leaves is quite di-tinct and appears as
necrotic inveinal patchcs' whiie the veins stay qroeft (9,22, 23,
2§). Ozone damaga causes a stippling or mottling of the leaves
because of death of individual cells (9,22,23,29). The consultant
did not see much distinct symptoms on trees in the Rio Doce
Valley. In addition many experiments show that SO, injures the
medium-sized leaves more than the young loives, which appearad
not to be the case with Seca injury. Also Seca injury close to
the point source of pollution.vas not obviously greater than it
was at some distance from the source. Such a gradient often has

been demonstrated (29) and would bs expected if air pollution
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were the primary cause of Seca. Furthermore, the effects of
continuous pollution are cunulative. Hence, it is difficult to
explain the recovery of trees durirg the fourth year on the basis
of a pollution effect. In any eveat, if pollutants are involved
in causing Secavthe symptoms siould be re:dily induced by
injecting specific pollutants and combinations of pollutants into
the air and/or soil within growth chambers thzt will otherwise
protect the trees from industriil sources of pollution The
injected pollutants should not exciaed the amounts emitted by the
industrial sources of pollution. )
SUGGESTIONS AND RECOMMENDATIONS ‘

The most important objectives for research that may lead to a
solution of the Seca problem appear to bae the fcllowing:

1. Iderntifying and producing Seca-resistant planting stock
by selection and breeding.

2. Identifying the cause or c:auses of Sec:.

3. Identifying mechanisms os resistance ‘:c Seca of some
species (i.e. E. torelliana), clones seed sources, and hybrids.

4. Determining silvicultural pract:ices that will decrease

the incidence of Seca in susceptﬁb:e trees.

It seems unlikely that the Seca problen will be solved
easily or rapidly for a numbel’' of reasons, including thse
following:

1. Eucalyptus trees in the ic dcce Valley are grown for
charcoal and gor pulp. The specie:s with wood gualities that are
best for charcoal are not the best for pulp. Hence, different
Seca~resistent species are needed.

2. The i-year cycle of Seca isvelcpment and recovery needs

12



to be studied.in detail in both susceptible and tolerant species
and genetic nmaterials.

However, data will be most informative only if each of the 4
successive years has a strong rainy season followed by a dry

season. If there is a light rainy season during one of the 4

_years the experiment may fail to yield useful data. Hence, as

Professor gerreira suggested the same experiment should be
initiated in each of 3 successive years.

3. Sore researchers and facilities are located a long
distance froz= the plantations where Seca occurs.

4. The necessary research will be complicated and require
support and continuity. Research must be conducted in well
pianned, adequately replicated experiments and data
statistica;ly analyzed. Close comnunication among agencies
involved (EMBRAPA, Universitiec, CAF, ACESITA, and CENIBRA) is
important. It would be very useful if all investigators on Seca

submitted inqual reports to a coordinating agency such as

EMBRAPA. Such reports would be distributed to other investigators

two weeks prior to an annual meeting at which the research
findings would be discussed by the researchers. Such an annual
meeting would help to avoid duplication and generate new ideas
toi further research. .
RECOMMENDED RESEARCH FOR OBJECTIVE 1l. )
Breeding, selection, and progeny testing are promising and
should be continued. Some Seca-resistant hybrids and clones have
already been identified. Professor Ferreira suggested that

selections should be made at the first cycle o2 Seca when the

13



synptoms are most severe. It is likaly that achievement of-

Objective 1 will be promoted by experinents dasigned to achieve
objectives 2 and 3. For methods see citations to literature.
RECOMMENDED RESEARCH FOR OBJECTIVE3 2 AND 3.

The following background iIn formation is germane to
achievement of these objectives:

Trees may be drought tolerant becausa they can av'oid
dehydration or because they can.undorgo extreme protcplasluic
dehydration. However avoidance of dehydration is nuch n_;ore
important (18-20, 24, 33-35, 44). ’

Adaptations for avoidance of dshydratioa: may be found in
both root and leaf characteristics (5, 18, 19, 34,35). The most
important dehydration-avoidiny adaptation of roots is a
capacity for rapid growth (4, 8, 45). Trees with large and
multi-branched root systems can avoid dehydr:ztion of crowns by
acting as an efficient water absorbing system (18, 35). For

exa_nple, the greater drought avoidance of E. camaldulensis over

that of E. globulus seedlings was attributed to capacity of the
former species to produce a deep and ramifyin¢ root system that
absorbed water from deep soil laye¢rs afier the surface soil dried

(47). On dry sites E. socialis crew better than E. incrassata

because -of the higher root-shoot ratio of the former species.

Rapidly growing Populus. clones hai more root seight per unit of

leaf area and higher rates of oot alongation after trans-
planting than a slower-growing clone did, :3uggesting better
dchydration avoidance in the rapicly growing clone (42).

Leaf adaptations for drought avoidance may include heavy

deposgition of wax on leaf surfaces, oc:clusion of stomatal poras

14



A S e

with wax small or few leaves; smz2ll few, and sunken stomata;
rapid closure of stomata during drought; and shedding of lcavcvs.

Wide variations occur among species in deposition of leaf
waxes. Acer saccharum had a thick layer of wax and nany
stomatal pores occluded with wax. In contrast, Fraxinus
americana had a thin layer of leaf wax (10,30). The wax in the
antistomatal chambers of some species may recduce transpirational
Wwater loss by as nmuch as two thirds when the stomata are open
(15).

Tree breeders have shown considerable interest in the role
of stomata in denydration avoidance because there is genetic
variation in stomatal size, Zrequenzy, and control of stomatal
aperture (3,5,39-¢1,44). When differences in leaf dehydration
occurred among Poonulus clones they often were cortt.ilated with
variations in stomatal conductance (39-41,43,58). However,
variations in capacity for early stomatal closure sometimes are
more important‘ in dechydration avoidance than are differences in
stomatal size and fraquency (18). Because cf rapid stcomatal
closure, E. sideroxylon avoided drought better than E.
polyanthemos or E. rostrata (50). Stomatal responses of
different species and genotypes vary widely in response to
atmospheric factors (light intensity, humidity, temperature) that
influence transpiration and cause leaf dehydration (35,44).

Early leaf shedding of some species during drought has been
well documented (16,18,19,21). Such leaf shedding may occur
because of true abscission which is stimulated by cthylenc‘ (38).
In other species the leaves simply wither and die (21).

15



Both studies of growth char:ctaeristics ¢f eucalyptus and
plant and scil water relations are needed.

Studies in the nursery and greenhouses shsuld be conducted

" on growth characteristics of t>lerant species and qonatic-
materials that may confer drought “olarance. Icentification of
growth-or anatomical features that are correlated with drought
avoidance aight provide a tool for ear.y selection of plant}ng
stock. For example, Blake ani Filho (4) showné that slow rpot
growth, coc=bined with high stszatal conductance, rendered sone
eucalyptus cultivars susceptible to drought because of lacg of
capacity to'avoid dehydraticn. Such exper:.rients should be
extended to include studies of leaf characteristics as well as
growth characteristics. The develcpment of leaves, changeover of
juvenile leaves to adult leaves, capacity for natural pruning,
leaf abscission, and leaf anatomy of susceptible and resistent
trees should be studied. In parti:ular the siz: and distribution
of stomata on both the upper and _ower leaf su:faces of juvenile
and adult leaves should be studiec. Our studies showad that the
juvenile leaves of E. camaldulensis had stometa on both leaf
' surfaces whereas those of E. gljbulus had taem on the lower

(abaxial) leaf surface only (47). Stonatal size and frequency
are easily studied by coating lesf surfaces with latex or Duco
cement, removing these films, mounting them on slides and
studying stomatal characteriﬁtics nicroécopically (56-58,67) .

The structure and distributi:n-ot leaf wa:ites of susceptible
Qnd persistant species and genetic materials should be studied
with scanning electron microscepy (30, 56). 7Tha consultant was

“informed that the University >f Vicosa has such a scope.

16



. Possible a cooperative arrangsment could bes nade to have leat
surfaces studied. It is important to study tree water reiations
of susceptible i.e. E. citriodora, E. cloeziana) and tolerant
species (i.e. E. torelliana) continucusly before the wet season,
during the wet season, and during the subsequent dry season.
Useful experiments could be conducted in plantaticns and in the
nursery as well as under simulated conditions (greenhouses) with
co_ntainarizcd seedlings growing in soil obtained from the Rio
Doce Valloy_. Both practical field research and basic research
are suqqosfed.

In plantations it would ke useful to excavate root systenmns
of whole trees one manth before the vrainy season, monthly during
the wet season, and monthly during the dry season. Observations
should include changes in leaf nunber and area, length of roots
in different size classes, and root-leaf ratio (dry ;vcight of
roots/dry weight of leaves.) In addition root growth could be
studied periodically in plantations by taking soil samples with
soil augers and studying the roots in sample cores
(2,11,36,46,49,52-54) .

Changes in moisture contents of leaves in the Seca-affected
zones (uppertree crown) would provid'o insight into the
differences in dchydtati'on of susceptible and tclerant species.
Similar experiments on susceptible and persistant clones and
provenances would provide useful data. Concurrently with these
experiments the water relations of soils in the field should be
studied. The following observations should be made poriodicguy

before, durix{g, and after the wet season. Observations at 2-week

17



intervals in plantations, with and without underztory vegetation,
are suggested .

1. Soil moisture content at various soil depths determined
wiﬁh a neutron probe.

2. Soil aeration (64-66). )

It would also be useful to coniuct more detailed studies in
greenhouses with gontainerizod seedlings growing in so‘il
obtained from the Rio Doce Valley. For example, responses of
seedlings of a susceptible species and a resistant one could .be
grown in large pots and flooded continuously for 30 or 60 days.
Unflooded seedlings that are watered periodically but ﬂ:.
flooded during the same 30 or 60 days would serve as controis.
Important observations taken before flooding, during flooding,
and for some period (for example, 90 days) after flooding
are suggested. Imnportant observations should include: 1leaf
development and anatomy, numbers of leavgs, leaf areas, -stomatal
size, frequency (56-58, 67); and.ape.rture (determined with a
LiCor Steady State Porometer, LiCor, L-incoln, Nebraska, U.S.A.):
leaf water deficits as leaf water potential determined with a
Scholander pressure chamber (PMS Instruments, Corvallis, Oregon,
U.S.A.), and transpiration rate (st.eady State Porometor).
Transpiration of potted plants might also be determined
gravimetrically (35). Because of lar.go..differen::es in leaf area
of different trees transpiration should be deternined as rate per
unit of leaf area (porometer) and r-qu:.e per tree. Total water
lo§s (evapotranspiration) can be determined with lysimeters
(14,62). ' '

It is well known that nycorrhizas increase the capacity of
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trees for a-bsorption of water and minerals (35). To that end
studies should be continued on infecting vlanting stock with
mycorrhizal fungi and comparing drought avoidance of plants with
and without mycorrhizae. Dr. D.K. Marx of the U.S. Forest
Service, Athens, Georgia has considerable experience in this area
and his research should serve as excellent resource material.
c:ucial to understanding the nature of Seca will be an
explanation of the specific caucses of the lesions in leaf axils.
These may be induced by some conpoun";ﬁ produced by trees growing
in poorly aerated soils. For example, flooding of soils induces
stem hypertrophy, production of hypertrophied lenticels, and
proliferation of phlcem parenchyma cells (1,25,26,57,68,69).
Possibly the altered hormone relations (i.e.ethylene production)
may be involved. Attempts should be made to induce the lesions
with ethephon which telea}cs ethelens, and other compounds
released by tne stressed trees. More basic research is needed
here. ‘ o
RECOMMENDED RESEARCH FOR OBJECTIVE d.

In order to determine if competition for water between
eucalyptus trees and between the trees ant! understory vegetation
will affect the severity of Seca symptoms the following
treatments might be applied to stands of susceptible species and
genetic materials. Adjacent stands without thesa treatments
should serve as contiols. . '

1. Removal with herbicides of all veeds and competing
understory vegetation. The dead plants should be physically
tcno\;od to avoid possible alleopathic ;ttocts.
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2. Pruning-removal of some of the leaves in the lower
part of the normally Seca-affected zone (lower part of the upper

crown) as well as leaves in the lowver stem if natural pruning has.

‘not yet occurred.

3. Beginning at the end of the wet season (year 2)
irrigating for some time during the dry season . Cafc should be
taken so the soil is not kept in a flooded condition.

4. Rgmoval of every second tree in the row to decr%ase
competition for water. :
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Programa II. Geracdo = Transferéncia de Tecnologia

0 Programa de Geracd3o e Transferéncia de Tecnologia
é a resposta do IICA a dois aspactos fundamentais: (i) o
reconhecimento, por parte dos paises e da comunidade
técnico-financeira internacional, da importéncia da tec-
nologia para o desenvolvimento produtivo do setor agrope-
cudrio; (ii) a convicgao generalizada de que, para apro-
veitar plenamente o potencial da ciéncia e da tecnologia,
é necessdrio que existam infra-estruturas institucionais
capazes de desenvolver as respostas tecnolégicas adequa-
das &s condigdes especificas de cada pais, bem como um
lineamento de politicas que promova e possibilite que
tais infra-estruturas sejam incorporadas aos processos
produtivos.

Nesse contexto, o Programa II visa a promover e
apoiar as acdes dos Estados membros destinadas a aprimo-
rar a configuracgio de suas politicas tecnolégicas, forta-
lecer a organizagao e administracdo de seus sistemas de
geragédo e transferéncia de tecnologia e facilitar a
transferéncia tecnolégica internacional. Desse modo sera
possivel fazer melhor aproveitamento de todos os recursos
disponiveis e uma contribuic3o mais eficiente e efetiva
para a solugdo dos problemas tecnolégicos da produgdo
agropecudria, num ambito de igualdade na distribuigdo dos
beneficios e de conservacao dos recursos naturais.






INSTITUTO INTERAMERICANO DE COOPERACAO PARA A AGRICULTURA

O Instituto Interamericano de Cooperac3do para a Agricultura

" (IICA) é o organismo especializado em agricultura do Sistema Intera-

mericano. Suas origens datam de 7 outubro de 1942, quando o Conse-

lho Diretor da Uni3do Pan-Americana aprovou a criacdo do Instituto
Interamericano de Ciéncias Agricolas.

Fundado como uma instituicdo de pesquisa agrondmica e de
ensino, de pés-qraduaciao para os trépiccs, o IICA, respondendo as
mudancas e novas necessidades do Hemisfério, converteu-se progres-
sivamente em um organismo de cocperacdo técnica e fortalecimento
institucional no campo da agropecuaria. Essas transformacder foram
reconhecidas oficialmente com a ratificacido, em 8 de dezembro de
1980, de uma nova convencdo, que estabeleceu como fins do IICA
estimular, promover e apoiar os lagos de cooperacdo entre seus 31
Estados membros para a obtencdo do desenvolvimento agricola e do
bem-estar rural.

Com um mandato amplo e flexivel e com uma estrutura que per-
mite a participac3o direta dos Estados membros na Junta Inter-
americana de Agricultura e em seu Comité Executivo, o IICA conta coa
ampla presenca geografica em todos os paises memtros para responder
a suas necessidades de cooperagido técnica. ’

As contribuicdes dcs Estados membros e as relagdes que o IICA
mantém com 12 Paises Observadores, e com vdrios organismos interma-
cionais, lhe permitem canalizar ipportantes recursos humanos e
financeiros em prol dc desenvolvimento agricola do Hemisfério.

0 Plano de Mé&dio Prazo 1937-1991, documento aormativo qie
assjnala as prioridades do Instituto, enfatiza acgdes voltadas para a
reativacio do setor agropecuirio como elemento central do crescimen-
to econdmico. Em vista disso, o Jrnstituto atribui especial impor-.
t&ncia ao apoio e promogdo de acdes tendentes a modernizacdo tecno-
légica do campo e ao fortalecimento 1os processos de inteqracdo
regional e sub-regional.

Para alcancar tais objetivos o IICA concentra suas atividades
em cinco &reas fundamentais, a saber: Andlise e Planejamento da
Politica Agraria; Ceracdo e Transferéncia de Tecnologia; Organizacio
e Administracio pera o Desenvolvimento Rural; Comervrcializagcdo e
Agroiaddstria, e Saide Animal e¢ Sanidade Vegetai.

Bssas &reas de acdo expressaa, sinmultaneament2, as necessidades
e prioridades determinadas pelos prépios Estados aembros e o aabito
de trabalho em que o IICA concentra seus esforgcos e sua capacidade
técnica, tanto sob o ponto de vista .de seus recursos humanos e
financeiros, como de sua relacdo com outros organiszos
internacionais.
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