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Servicos de um
ecossistema

Daily, G.C., 1997. Nature’s Services: Societal Dependence on Natural
Ecosystems. Island Press, Washington, D.C.

Aprovisionamento

= Bens produzidos ou fornecidos pelos ecossistemas,
e.g., alimentos, fibras, recursos genéticos

Suporte

= _Servigos necessarios a producao de outros servigos do ecossistema, |/~

e.g., formacao do solo, ciclo de nutrientes, producao primaria

Regulacao
= Beneficios resultantes dos processos dos ecossistemas

e.g., regulacao do clima, das populacdes de inimigos das culturas, das
cheias

Culturais

= Bens nao materiais dos ecossistemas,
e.g., valores espirituais, estéticos, recreativos, educacionais




Moonen A-C, Barberi P (2008) Functional biodiversity: an agroecosystem approach.
Agriculture, Ecosystems and Environment 127: 7-21
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Producao inegrada da vinha

Recomendam o fomento da biodiversidade, por ser
considerada elemento importante da sustentabilidade da
viticultura

Infra-estruturas ecologicas devem ocupar, pelo menos,
59%0 da area da exploracao*, excluindo a superficie
florestal, para manter adequada biodiversidade funcional

Malavolta & Boller 2009. IOBC wprs Bulletin 46:1-11
* optimo = 10%
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Artropode@s auxiliares

= Recursos/habitats ne‘sérios no
£cossiste21q agrario:
3

1.._ s --“Hﬂ_ﬁ{'.
Y . Refuglos

-m L ;ais de hibernagao

i AdHospe elros/presas alternativas
Gl -ontes e alimento, e.g, néctar, psien, melada

_ocais de reproducao

Habitats para dispersao (e.q., muitos

artropodes auxiliares tém fraca mobilidade)




Exemplo de infra-estruturas ecologicas
constituidas por plantas

Revestimento dos
taludes

Enrelvamento




Sebes
_|_

margens
herbaceas

margem, c/

vegetacao herbacea

(e.g., gramineas)
cultura

OPERA & ELO (2010) Multifunctional landscapes: why good field margin management is important and
how it can be achieved? http://www.europeanlandowners.org/files/pdf/multifunctionallandscapes.pdf




insectivoras

Arvores velhas
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morcegos

Morcego arboricola pequeno




Outras infra-estruturas ecologicas

Amontoados de
lenha ou pedra
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Muros de pedra solta

répteis

mamiferos




Ninhos/ abrigos a_rtificiais
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California A gr/'cu/ture 6 2(4) *131-132. http://essps.pt/01_ESSPS_PORTAL_WEB/_NOVO/ARQUIVO/2009_2010/chapim_e
scola_secundaria_sps/chapim_escola_secundaria_sps-.-htm#ESCOLA _




Rede de infra-estruturas ecologicas

Trés elementos basicos, com diferentes
funcoes:

= 1) Habitats permanentes, de grande dimensao

= 2) Habitats temporarios, de pequena dimensao

= 3) Corredores ecologicos, de estrutura mais ou menos linear,
que favorecem a dispersao das espécies animais entre os
habitats permanentes e temporarios




Habitats permanentes

Exemplos:

floresta

_ pomares tradicionais
ruderais

Prados e pastagens
pouco intensivas




Exemplos:

bosquetes

amontoados
de pedra

Habitats temporarios

muros de

amontoados pedra

de lenha

manchas de
arbustos e arvores

charcos




Corredores ecologicos

Exemplos:

linhas de agua
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Os organismos animais tém

distancia media capacidade de dispersao limitada:
entre infra-estruturas

ecologicas

. B

50 m maioria

organismos
auxiliares

“Stepping-stones”
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Fragmentacao da paisagem agricola

Vegetacao natural /floresta . Culturas agricolas




Estrutura e composicao da paisagem:
fragmentagao de habitats naturais

(w h ihe, dra blL Crop ared; r.h erest 15 nonerop area ) with arc |.L sof di HL rent dldl'.l'lLLLI!’-h Lﬂdh.d ting different and speaes-specific spatial scales experienced by the
dispersing organisms. (c-d) Photos.




l Disturbance
3

(d)

complexity
Number of species

Biological control

Decreasing landscape

LT LR RTEY
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Fig. 5. Hypothesized response to disturbance on biological control by
native natural enemies (conservation biological control) in different
landscapes, showing how beta diversity (a-¢) and recover of biological
control after disturbance (d-f) change with landscape heterogeneity. (a
and d) Intensely used monotonous landscape with a small available species
pool, giving a low general level of biological control, a greater dip in
biological control after a disturbance and an ecosystem that is unable to
recover. (b and ¢) Intermediate landscape harbouring slightly higher
species richness, rendering deeper dip and slower return from a somewhat
lower maximum level of biological control after a disturbance. (¢ and f)
Heterogeneous landscape with large species richness, mainly due to the
higher beta diversity, rendering high maximum level of biological control,
and low dip and quick return in biological control after a disturbance.
Modified after Bengtsson et al. (2003).




Gestao do habitat em pomares

= Infra-estruturas ecologicas

= Cobertura vegetal do solo ou
SlEVEEe

= Sementeira

= Sebes/cortinas de abrigo













Projecto n° 29 do PO AGRO-Medida 8.1-DE&D

"Gestao da flora adventicia e envolvente do pomar de citrinos com
vista ao fomento da limitacao natural dos inimigos da cultura”
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O Projecto n° 29 PO AGRO-Medida 8.1-DE&D

Objectivo principal:
mostrar que a gestao da cobertura vegetal
do solo e a seleccao adequada de sebes ou
cortinas de abrigo podem contribuir para
fomentar a limitacao natural dos inimigos da
cultura.













Sebes/cortinas de abrigo

= Considerou-se,
também, a presenca e
natureza das
sebes/cortinas de
abrigo:
= Ciprestes
= Incenso
m Canads




Sebes e flora adventicia
como hospedeiros de fitofagos

Fitofagos: pragas ou auxiliares?




Afideos identificados em plantas adventicias

Plantas adventicias

Andryala integrifolia
Arctotheca calendula
Apium nodiflorum
Briza minor

Bromus hordeaceus
Calendula arvensis
Chenopodium album
Conyza albida
Crepis versicaria
Dactylis glomerata
Daucus carota
Erodium moschatum
Hordeum murinum
Lavatera cretica
Lolium multiflorum
Lolium perenne

Pseudognaphalium luteo-album

Rumex crispus
Senecio vulgaris
Sonchus asper
Trifolium campestre
Trifolium incarnatum
Trifolium resupinatum
Vicia sativa

Vulpia spp.
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Afideos identificados em sebes

Cortinas de abrigo

Canas Pitésporo Ciprestes

Espécie I ] 1\ V Vi Vi | Il ] vV V Vi Vi | I [} v V Vi Vil
Acyrthosiphon pisum
Amphorophora rubi
Anoecia corni
Aphis arbuti
Aphis fabae
Aphis solanella
Aphis spiraecola
Atheroides serrulatus

Aulacorthum solani
Brachycaudus helichrysi
Capitophorus elaeagni
Cinara cupressi
Dysaphis spp.
Hyperomyzus lactucae
lllinoia goldamarie

lllinoia morrinsoni -

Lipaphis erysimi

Macrosiphum euphorbiae
Megoura viciae

Melanaphis donacis _

Metopolophium dirhodum

Myzus ornatus

Myzus persicae

Protaphis terricola
Rhopalosiphum padi
Rhopalosiphum rufiabdominalis
Sitobion avenae

Sitobion fragariae

Therioaphis trifolii

Tetraneura caerulescens

Toxoptera aurantii

Uroleucon jaceae
Uroleucon mierae
Uroleucon sonchi

Total 42 103 379 5 14 8 1 5 7 13 1 0 0 0 8 1 | 81 6 4 4 1
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Planta Lo

Amaranthus deflexus

Amaranthus retroflexus

Arum italicum

Chenopodium murale

Cirsium arvense

Convolvulus arvensis

Conyza bonariensis

Datura stramonium

Geranium dissectum

Lavatera cretica

Oenanthe crocata

Papaver rhoeas

Phalaris minor

Picris echioides

Pittosporum undulatum

Quercus faginea

ubus ulmifolius

Rumex conglomeratus

Rumex crispus

Senecio jacobaea

57 -
um nigri

Solanum tuberosum

Sonchus asper

Vitis vinifera




Efeito do enrelvamento

na
abundancia e diversidade

de
predadores e parasitoides




Efeito na abundancia de auxiliares
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Influéncia da cobertura vegetal do solo
na dinamica dos artropodes auxiliares

= “Principal Response Curves (PRC)” (téc. pancadas)
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Bulletin of Entomological Research (2010) 100, 489499 doi:10.1017/S0007485300990526
& Cambridge University Press 2010
First published online 27 January 2010

Effect of ground cover vegetation on the
abundance and diversity of beneficial

arthropods in citrus orchards O enrelvamento aumentou a
E.B. Silva"™*, J.C. Franco'?, T. Vasconcelos® and abU ndé nC|a de artrépOdes
M. Branco! =g
auxiliares na cultura

1Centro de Estudos Florestais, Instituto Superior de Ag'mnumia,
Universidade Técnica de Lisboa, 1349-017 Lisboa, Portugal: "Departamento
de Proteccdo de Plantas e Fitoecologia, Instituto Superior de Agronomia,
Universidade Técnica de Lisboa, 1349-017 Lisboa, Portugal

Nao se registou efeito
significativo na diversidade

Abstract

The effect of ground cover upon the communities of beneficial arthropods . V4
established in the canopy of lemon trees was investigated, by comparing three de a ra n has e COCCI nel Ideos
ground-cover management treatments applied: RV, resident vegetation; 5, sowed
selected species; and BS, bare soil by controlling weeds with herbicide. Over two
consecutive years, arthropod communities in the tree canopy were sampled
periodically by beating and suction techniques. Significantly higher numbers of
beneficial arthropods were found in the RV and S treatments in comparison with
bare scil. Spiders and parasitoid wasps were the two most common groups,
representing, respectively, 70% and 19% of all catches in beating samples and 33 %
and 53% in suction samples. For the RV and S treatments, significant seasonal
deviations from the bare soil treatment were observed using principal response
curves. Similar seasonal patterns were observed over the two years. The RV and 5
treatments showed significant positive deviations from the BS treatment in late
spring and summer, accounted for the higher numbers of parasitoid wasps,
coccinelids and lacewings present By contrast, the seasonal deviations observed
for the spider community differed from those of the remaining arthropods. During
late winter and early spring, the RV and S treatments presented a higher
abundance of spiders in the tree canopy, in comparison with bare soil, whereas in
the summer significantly more spiders were found in the bare soil treatment.
Spider movements between tree canopy and ground vegetation layers may justify
this result.

Keywords: cover crop, habitat management, parasitoids, predators, Principal
Response Curves
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colonizacao
da cultura
pelos inimigos
naturais




Sera que o aumento da diversidade
de auxiliares se traduz numa
limitacao natural mais efectiva dos

inimigos das culturas?




Available online at www.sciencedirect.com

. ScienceDirect Biological

P Control

ELSEVIER Biological Control 45 (2008) 225-237

www.elsevier.com/locate/ybcon

Are the conservation of natural enemy biodiversity
and biological control compatible goals?

Cory S. Straub **, Deborah L. Finke >¢, William E. Snyder "

* Department of Entomology, University of Wisconsin, 437 Russell Labs, 1630 Linden Drive, Madison, WI 53706, USA
Y Department of Entomology, Washington State University, Pullman, WA 99164, USA
¢ Division of Plant Sciences, University of Missouri-Columbia, Columbia, MO 65211

Efeito da diversidade de auxiliares
na supressao de pragas

. Conclusao:

sem efeito

O efeito depende do contexto
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Article

Ecological Infrastructures May Enhance Lepidopterans
Predation in Irrigated Mediterranean Farmland, Depending on
Their Typology and the Predator Guild

José Carlos Franco '/, Manuela Branco ', Sofia Conde '/, André Garcia, Maria Rosario Fernandes ',

José Lima Santos, Tainan Messina ', Gongalo Duarte ', André Fonseca, Vera Zina *

check for
updates
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Ecological Infrastructures May
Enhance Lepidopterans Predation in
Irrigated Mediterranean Farmland,
Depending on Their Typology and
the Predator Guild. Sustainability
2022, 14, 3874, hittps:/ /doi.org/
10,3390/ sul4073574

Academic Editor: Helvi

Heinonen-Tanski

and Maria Teresa Ferreira

Forest Research Centre, School of Agriculture, University of Lisbon, 1349-017 Lisbon, Portugal;
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* Correspondence: verazina@isa.ulisboa.pt

Abstract: Ecological infrastructures (Els) are considered relevant components in agricultural land-
scapes to support biodiversity and ecosystem services. We used the predatory attacks on lepidopteran
dummies as a proxy to assess predation rates in the agricultural matrix and different Els types accord-
ing to their location and vegetation structure. We aimed at comparing the effect of different types
of El on the predation intensity in two intensively irrigated agricultural areas located in the Sorraia
and Tagus river valleys in central Portugal. We hypothesized that: (1) the predation rate would be
higher near Els compared with the agricultural matrix, (2) the positive effect of Els on predation rate
would differ with their typologies, and (3) the EIs’ proximity and proportion in the surrounding
landscape would have a positive effect on the predation rate in agricultural fields. The EI typologies
influenced differently the predator groups and the overall predation rate. Major differences were
observed for bird predation, being higher in woody Els. A positive correlation between predation
rate and Els area of the surrounding landscape, as well as a negative correlation with the distance
to the nearest riparian and woody Els, was observed for birds. The observed dissimilarities in the
predators’ response may be related to habitat differences and its functional connectivity. The overall
monthly low predation rates are possibly related to the intensive agricultural system and the small
area occupied by Els.

Keywords: artificial sentinel prey; dummy caterpillars; ecosystem services; greening; predators
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Figure 3. Setup of dummy caterpillars in the field: (a) close-up view; (b) placement on tree branches

in an ecological infrastructure; (¢) placement on the ground, in the agricultural matrix.

all predators
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MATRIX TH v MATRIX

mammals

MATRIX W MATRIX

Figure 5. Mean (= SE) predation rate (percentage of dummies attacked) for a 30-day period of
exposure registered in the matrix and Els and produced by: (a) all predators, (b) birds, (c) mammals,
and (d) insects. TH (terrestrial herbaceous), TW (terrestrial woody), RH (riparian herbaceous), and
RW (riparian woody). Mean values with different letters are significantly different (o = 0.05).
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Agroecology-inspired Strategies and Tools to Enhance Resilience
and ecosystem services in tomato crop



Agroscology-inspired Strategies and Tools
to Enhance Resilience and ecosystem
services in tomata crop
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