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Apresentagao

O Il Simpésio Internacional de Aguas, Solos e Geotecnologias (SASGEQ), que tera lugar na
Universidade de Tras-os-Montes e Alto Douro nos dias 17 e 18 de Maio de 2018 apoia-se no
Projeto INTERACT (Integrative Research in Environment, Agro-Chains and Technology),
financiado através do Programa Norte2020, e enquadrado no CITAB (Centro de Investigacdo
em Tecnologias Agro-Ambientais e Bioldgicas. Este projeto visa a integragdo de multiplos
processos para a produgdo agroflorestal e zootécnica mas de modo a que esteja condicionada
pela sustentabilidade dos ecossistemas, o que implica o desenvolvimento de tecnologias
ambientalmente amigaveis.

O 11 SASGEO acolhe os principios gerais do INTERACT e tera também como prioridade preparar
os sistemas agricolas para fazer face as mudangas climdticas nos sistemas agricolas e florestais
através de abordagens integradas de investigagdo, gestdo e administragdo dos solos e da agua,
incentivando a promogdo de um uso mais eficiente destes recursos e do seu uso equilibrado. O
I SASGEO mantém ainda o objetivo de contribuir para suprir as necessidades alimentares e
combater a desertificagdo, pelo que dd uma especial atengdo a restauragdo de ecossistemas
degradados e manutengdo do servigo de ecossistemas. Merecerd ainda relevo neste Simpésio,
a conservagao dos recursos solo e dgua e a divulgacdo de geotecnologias associadas com o seu
estudo.

O Il SASGEO, que terd lugar na Universidade de Tras-os-Montes e Alto Douro (UTAD), em
Portugal, abarca as seguintes linhas teméticas:

—Solo e Culturas

— Ambiente e Recursos Hidricos

— Agua e Culturas

— Tecnologias Aplicadas ao Diagndstico Ambiental
— Bio-economia

— Cadeias de produgdo agro-alimentar

Desejamos a todos que o Il SASGEO constitua um importante evento a comunidade cientifica e
para a troca de experiéncias entre bolseiros de graduagdo e pdés-graduagao, cujos interesses se
situem no amplo espetro de estudos ambientais e sua interacgdo com as atividades agro-
florestais. Desejamos ainda que este encontro estimule a cooperagdo frutuosa entre a UTAD e
instituicGes universitarias brasileiras para uma cooperagdo mais intensa nestes dominios.

O Coordenador do Projeto INTERACT

Rui Cortes






Programa

Dia 17 de Maio (Manha)

Aula Magna — Sessao plenaria
8:30 Recegdo dos participantes
Sessdo de abertura com a presenca de:
Reitor da UTAD
10:00 Diretora do CITAB
Coordenador do projeto INTERACT
Palestra 1: “Phytochemical and biological activity of grape (Vitis vinifera
10:30 L.) stems: towards a sustainable winery industry”

Ana Barros — UTAD, Diretora do CITAB

Moderador Fernando Pacheco

Palestra 2: “Uso do Sensoriamento Remoto como ferramenta de

13:00 - 14:30

11:30 diagndstico de pastagens degradadas no Brasil”

Renato Farias do Valle Junior IFTM Campus Uberaba, Brasil

Palestra 3: “A legislagdo ambiental brasileira aplicada a gestdao das matas
12:00 ripdrias e a qualidade hidrica”

Carlos Alberto Valera — Ministério Publico Mina Gerais, Brasil
12:30 Palestra 4: “Gestdo e politica de uso do solo no Brasil”

Teresa Cristina Tarlé Pissarra UNESP, Campus Jaboticabal, Brasil

Almogo Livre

11




Dia 17 de Maio (Tarde)

Complexo Laboratorial — 11 sessGes paralelas

(10 min. de comunicagao + 5 min. de discussao)

Auditério 1

Auditério 2

Comunicag0oes convidadas

17:00-17:30

“Nanoparticles in agricultural “Ciéncia para criar e proteger valor
14:30 systems: risks and potential benefits | na fileira vitivinicola”
in nanoagrotechnology” Tim Hogg — Diretor da Plataforma da
M. Conceigdo Santos — UP Vinha e do Vinho
Comunicagdes orais
Cadeias de produgdo Agroalimentar Ambiente e Recursos Hidricos
(Moderadora Teresa Pissarra) (Moderadora Simone Varandas)

“Estudo morfolégico, molecular e “Available P in soils, sediments and
15:00 — 15:15 bioquimico dos fungos da esca em | waters of two catchments in the

Vitis vinifera, cv. Malvasia-fina” north of Portugal”

Ana C. G. Marques Bernardete Vieira

“Malvidin-3-O-Monoglucoside “Application of structural equation

(Mv3Glc) from red wine used as models for the undertanding of
15:15 -15:30 . . - . [

carbon source for microbial growth” | biodiversity loss in river

Pedro E. S. Barbosa Antonio Carlos Pinheiro Fernandes

“Managing grapevine stress “Uso da biorremedia¢do na

responses through kaolin aquicultura”
15:30 — 15:45 | application: Effects on plant Maria Cristina Crispim

physiology and berry acidity”

Sara Bernardo

“Solugdes baseadas em dados para | “Olo River Reserved Fishing Area:
15:45 — 16:00 vitliculturé de precisdo” ma.ngg.ement and conservation

Luis Coutinho activities”

Antdnio M. V. Martinho

“Recolha de Amostras no Ambito da | “Ecotoxicidade de fungicidas
16:00 — 16:15 Vit.iculltur?” . . avalia-da no desen\{olvimento

Rui Cldudio Constantino Madureira | embriondrio de peixe-zebra”

Raquel Vieira

“Storage effect on polyphenolic

composition and biological activities
16:45 - 17:00 | of winery by-products against

human clinical pathogens”

Irene Gouvinhas

17:30-18:30

Sessdo de posters — Atrio dos
auditorios do Complexo Laboratorial
(01-27)
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Dia 18 de Maio
Complexo Laboratorial — 32 sessGes paralelas
(10 min. de comunicagao + 5 min. de discussao)

Auditério 1

| Auditério 2

ComunicagGes convidadas

“O funcionamento do solo: a
necessidade de uma abordagem

“Do consumers healthy food
choices care about eco-friendly

11:00-11:30

their biological value”
Alfredo Aires

09:30 - 10:00 o o
holistica production?
Jodo Coutinho — UTAD Livia Madureira — UTAD
Comunicag0es orais
Cadeias de produgdo Agroalimentar Ambiente e Recursos Hidricos
(Moderador José Moutinho Pereira) (Moderador Rui Cortes)
“Exogenous application of small “The role of a lateral flows and
peptide formulations alters nitrate downslope transport in
anthocyanin synthesis and the validation of drastic results in
10:00 - 10:15 | concentration in suspension- mountainous catchments”
cultured grape berry cells” Lisa Maria de Oliveira Martins
Mariana dos Santos Machado do
Vale
“Toxicity of phenolic extracts from “Rainwater harvesting in
chestnut burs after treatment by catchments for agro-forestry uses:
10:15-10:30 | fungi” Balance between sustainability
Paula Pinto values and storage capacity”
Daniela P. S. Teréncio
“Elderberry wastewater treatment | “What zooplankton community
by hydroxyl and sulphate radical- can say about the trophic state and
10:30 - 10:45 | based oxidation” water quality?-The case of Serra
Carlos Amor Serrada Reservoir”
Ana Maria Antdo-Geraldes
“Improving sweet cherry bioactive “Utilizagdo de esmectite enquanto
properties by innovative preharvest | adsorvente e suporte catalitico
10:45 -11:00 | treatments: strategy to enhance em processos de tratamento de

efluentes agroindustriais”
Vanessa Guimaraes
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Auditério 1

Auditério 2

Comunicag0es orais

Solo e culturas
(Moderador Henrique Trindade)

Ambiente e Recursos Hidricos
(Moderador Luis Filipe Sanches
Fernandes)

“Consequences of Zinc toxicity in
the anatomy and cytology of three

“Hydrology and water resources in
the Sabor river basin: current status

11:30 - 11:45 | grapevine varieties” and forecasts based on agriculture
Claudia M. O. Castro and demographic projections”
Regina Santos
“Effect of temperature soil moisture | “Restauragdo de rio urbano usando
on mineralization and nitrification Biorremediagdo”
11:45 - 12:00 | rates in vineyard soil (Douro Valley | Maria Cristina Crispim
and Vinhos Verdes regions)”
Vanessa Almeida
Cadeias de producao
Agroalimentar
“Mineralizagdo e lixiviagdo de N em | “Impacto ambiental de diferentes
estrumes aplicados ao solo” tratamentos na fragdo liquida
12:00-12:15 | Jodo Sousa de chorume proveniente vacas
leiteiras”
Carla Isabel Silva Miranda
“A study on the in vitro enzyme “Avaliagdo da sobrevivéncia do
inhibitory properties of extracts género Salmonella no processo de
obtained from selected species armazenamento de chorume de
12:15-12:30 . o L
from Lamiaceae and Asteraceae vacas leiteiras frisias”
family” Ana Sofia P. C. Soares
Luis Félix
“Biochar, compost and biochar- “Insights into the susceptibility
compost as soil amendments to a to cavitation of Vitis vinifera
12:30 — 12:45 vineyard soil: effects on soil surface | L. Touriga-Franca and Touriga-
arthopods” Nacional grafted onto 110 R and
Fatima Gongalves 1103 P rootstocks”
Jodo Paulo de Sousa Coutinho
“Photosynthesis: Critical endpoint “Determinagdo do potencial
to assess the influence of soil produtivo de trés castas brancas
12:45 - 13:00 | titanium based nanoparticles on através do crescimento forgado de

13:00 - 14:30

crops productivity”
Claudia S. M. da Silva

Almogo Livre

estacas”
Ana Isabel Marques Monteiro
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Comunicag0es orais

Auditério 1

Auditério 2

Tecno. Aplicadas ao Diagnéstico
Ambiental
(Moderador Renato F. Valles Junior)

Bio-economia
(Moderador Carlos Valera)

“Desenvolvimento de
uma aplicagdo Web para a
disponibilizagdo de Informacgao

“A regulated irrigation strategy in
almond orchards from Northeast
of Portugal: effect of variations

14:30 - 14:45 | Geografica” in applied water on their yield

Nathalie dos Santos Guimardes components and nutritional

quality”
Alfredo Aires

“Caracterizagdo termo-quimica da “Monitoring causes of death in

biomassa agroflorestal residual nas | endangered species: a 10-year
14:45 - 15:00 | bacias hidrograficas dos Rios Ave e | study in northern Portugal”

Sabor” Andreia Garcés

Teresa Enes

“Development of a new high- “Fruit yield and quality of olives

resolution dataset of daily under different deficit irrigation
15:00 — 15:15 | temperature in Portugal from a strategies”

geostatistical approach” Alexandre Gongalves

André Ribeiro da Fonseca

“Fragilidade ambiental de “Globalizagdo e os povoados rurais
15:15 — 15:30 uma micrgbacia, visando 9 i invisiveif do bai{(g Rio Mearim —

desenvolvimento sustentavel Maranh3do, Brasil

Sérgio Campos Willian Carboni Viana

“Mapeamento da fertilidade dos “Mediterranean diet and

solos no municipio de Monte sustainability challenges of food
15:30 - 15:45 Y . .,

Carmelo — MG consumption and production

Adriane de Andrade Silva Susana Campos

“Evaluation of atmospheric “Study of the effects of

models to predict and simulate anthropogenic factors on the
15:45 - 16:00 | precipitation in Portugal” preservation of wild bird species in

16:00 — 16:30

Isilda Augusta L.P.C. Menezes

|

northern Portuga
Andreia Garcés

16:30-17:30

Sessdo de posters — Atrio dos auditérios do Complexo Laboratorial (28-53)

17:30-18.00

19:30

Sessao de encerramento — Auditério 1

Jantar de Congresso no Restaurante Panoramico da UTAD

(mediante inscri¢ao)
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Ambiente e Recursos Hidricos



What zooplankton community can say about the trophic state and water
quality? The case of Serra Serrada Reservoir

Ana Maria Antdo- Geraldes'"; Maria Cristina Crispim?

! CIMO, Escola Superior Agraria do Instituto Politécnico de Braganga, Campus de Santa
Apolodnia, 5300-253 Braganga, Portugal. geraldes@ipb.pt
? Departamento de Sistematica e Ecologia da Universidade Federal da Paraiba, Paraiba, Brasil.

*author for correspondence

Abstract

Trends in zooplankton community were related to the variations in the trophic state and water
quality, during the three phases of Serra Serrada reservoir cycle: (1) The maximum level phase
that lasted from January to the beginning of June; (2) the emptying phase from mid-June to the
beginning of September and (3) the minimum level phase between mid-September to the
beginning of the first autumn/winter rain events. The ratio NCrust/NRot showed the highest role
of rotifers in the zooplankton community in the low level phase. The ratio NLargeClad/NClad
also showed a decreasing trend in the abundance of large-sized cladocerans for the same
mentioned period. Redundancy analysis revealed a strong influence of temperature, chlorophyll
a, soluble reactive phosphorous and total phosphorous to the observed significant associations
between the zooplankton assemblage and environmental variables. Therefore, zooplankton
community is suitable to be used as rapid indicator tools to detect variations in the trophic state
and, consequently, in the water quality.

Keywords: Serra Serrada Reservoir; zooplankton community; trophic state; water quality.

Introduction

Reservoirs can provide large amount of water for several purposes. Anthropogenic activities in
the reservoir catchment and vicinity cause intensification of surface runoff with an increase in
eutrophication and threatening water quality. Runoff rates depend mainly on land use, vegetation
cover and landscape mosaic (Leigh et al. 2015). As, zooplankton shows quick responses to
environmental changes, it is considered to be a good indicator of ecosystem disturbance
(Haberman & Haldna 2014).

Serra Serrada reservoir is located in the Portuguese part of the River Douro catchment (Latitude:
41°57°12”°N; Longitude: 6° 46° 44°°) and is subjected to intense water use. Therefore, the
hydrological cycle of this reservoir was characterised by the following phases: (1) Maximum
level phase, from January to the beginning of June; (2) Emptying phase, from mid June to the
beginning of September; (3) Minimum level phase, from mid September to the beginning of the
first autumn/winter rain events. The objectives of this study were to: (a) examine responses of
zooplankton to changes in environmental variables as a consequence of water level fluctuations
and (b) compare the values obtained for Carlson’s Trophic State Index (based upon physical and
chemical variables) to values obtained by several zooplankton metrics, in order to assess the role
of zooplankton as an environmental indicator.
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Metodology

Water samples were collected monthly in winter and biweekly in summer, from January 2000 to
December 2002 at one single sampling station, located at the deepest point of the reservoir. Both,
in 2010 and in 2015 samples were obtained seasonally. Both water and zooplankton sampling
methodology are described in (Geraldes e Boavida 2007).

To evaluate the association between taxa composition and environmental variables, a
Redundancy Analysis (RDA) was performed. A Kruskal-Wallis test was performed for each
environmental variable to determine whether the mean values obtained at the different water level
phases were significantly different. To illustrate the role of zooplankton as a valuable
environmental indicator, several zooplankton metrics were studied: (1) The trophic state index of
rotifer abundance; (2) the ratio of crustacean abundance to rotifer abundance (NCrust/NRot) and
(3) the ratio of large (>10 pg) cladoceran abundance to total cladoceran group abundance
(NLarge-Clad/NClad) (Haberman & Haldna 2014)

Results and Discussion

Mean total phosphorus (TP), Nitrate (N-NO3) and chlorophyll @ (CHL) a concentrations, and
conductivity were the highest during the minimum level phase. On the other hand, water
transparency was the lowest during the same period. TP, conductivity and CHL «a decreased
during the maximum level phase. Mean N-NOs decreased during the emptying phase (Table 1).
The increase in TP, SRP and CHL « concentrations and the decrease in water transparency during
the emptying and minimum level phases could have been a consequence of the increment of
suspended particulate material in the water column. This must be due to the water turbulence
generated during the emptying phase. Moreover, the exposure of littoral sediments to cycles of
drying and wetting, as a consequence of water level fluctuations, could have had implications on
nutrient cycling, namely on phosphorus availability. In fact, littoral sediments that were
periodically exposed during cycles of drying and wetting have less capacity to adsorb nutrients
than those that remained inundated (e.g. Zohary & Ostrovsky 2011).

Zooplankton community was dominated by the species presented in Table 2. The RDA revealed a
strong influence of temperature, CHL @, SRP and TP concentrations, to the observed significant
associations between the zooplankton assemblage and environmental variables. (Figure 1).

The trophic state index for rotifer abundance also characterized the reservoir as meso-eutrophic.
The other metrics (crustacean abundance to rotifer abundance and large cladoceran abundance to
total caldoceran abundance) further supported the dominance of rotifers, which is typical of
aquatic systems exposed to high levels of disturbance (Table 3). Despite of the rotifer dominance
in all phases (except in the emptying) TSI n 1ot increased in the low level phase, when TP, SRP
and CHL a concentrations increased and water transparency decreased. Crustacean/Rotifer ratio
also followed the same variation pattern. Results for Large Cladocera/total Cladocera ratio were
not so elucidative. However, in general, results obtained for Carlson’s Trophic Index and for
zooplankton metrics were all in the same line. Similar patterns were observed in other reservoirs
subjected to periodic water level variations (e.g DeBoer et al 2016).

Conclusions

The present research has shown that zooplankton community has indicative ability. When the
system was more oligotrophic (maximum level phase), indicatory species of oligotrophic waters,
such as Daphnia longispina, Holopedium and Conochilus increased their densities; when the
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system became more eutrophic (emptying phase and minimum level phase) the dominant taxa
were typical of eutrophic waters, such as Keratella, Gastropus and T. prasinus. These trends
were also reflected by zooplankton metrics, which were in line with Carlson’s Trophic State
Index.

Table 1. Mean (+ SD) values of the environmental variables and minimum-maximum range for
pH obtained during the maximum level phase (1), the emptying phase (2) and the minimum level
phase (3), and the results of the Kruskal-Wallis test. Abbreviations used in the RDA are in
brackets ** p<0.01; NS: not significant

Variables 1 2 3 P
Water transparency (m) (Secc.) 29+09 29+1.0 1.7+04 R
Water temperature (°C) (Temp.) 93+55 19.4+13 102 £4.1 o
Dissolved oxygen (mg I'') (DO) 8.6+1.6 8.4+0.9 8.6+1.5 NS
Conductivity (uS em™) (Cond.) 6.0+1.5 8.3+0.8 81+1.5 w*
pH (PH) 6.9-7.4 5.4-8.1 7.0-8.5 NS
N-NOs3 (mg I'') (NO3) 5.8+8.7 0.9+0.8 13.3+15.2 o
N-NH;4 (mg I'') (NHa) 02+0.5 0.1+ 0.2 04+0.8 NS
TP (ug I'") (TP) 59.9+£253 70.1+£19.2 820+ 11.4 wx
SRP (ug I'') (SRP) 87£75 6.6 £4.7 9.5+72 NS
Chlorophyll a (ug I') (CHL a) 17413 19+1.6 8.0+4.7 o

Table 2. The most common taxa of zooplankton community quantified using the mean (£ SD) of
the relative abundances during: (1) the maximum level phase; (2) the emptying phase; and (3) the
minimum level phase. Taxa abbreviations used in the RDA are indicated in brackets.

1 2 3
Rotifera 68.43£33.23  30.37+£28.65 47.57+23.72
Cladocera 194642322  19.46+£22.58  11.28+7.81
Copepoda 13.71£18.05  50.17 £28.46  40.00£23.36

Rotifera

Asplanchna (Aspl.) 20.89 £29.48 437+8.92 6.03+12.33
Conochilus (Cono.) 2646 £33.55 2.59+7.46 3.67£6.40

Gastropus (Gast.) 0.21+0.83 047+1.72 0.35+0.63
Hexarthra. (Hexa.) 0.05+0.15 1.08 £ 1.72 0.19+0.60
Keratella (Kera.) 7.38+14.04 16.82+28.21 16.06+24.05
Polyarthra(Poly.) 12.15 +25.64 1.15+2.08 6.42 +10.30
Synchaeta (Sync.) 2.20+4.70 2.63+3.84 17.83 £ 19.74
Cladocera

Ceriodaphnia (Cqua.) 697+ 1841 22.17+24.89 7.71+8.19
Daphnia (Dlon.) 4.94 £13.37 0.42£0.76 1.90 £2.31
Copepoda

Tropocyclops (Tpra.))  6.82+1533 17.43+22.30 26.76 +30.55
Nauplii (Naup) 11.93+£19.76  30.87+£28.53 13.00+ 13.42
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Fig. 1. RDA ordination diagram
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Table 4. Mean £ SD values of Carlson’s Trophic State Index and of zooplankton metrics range
for pH obtained during the maximum level phase (1), the emptying phase (2) and the minimum
level phase (3).

1 2 3
CARLSON’S TROPHIC INDEX
TSI (SD) 45.545.0 45.5+£6.0 53.1+3.8
TSI (TP) 62.0+6.0 64.9+4.1  67.6+2.2
TSI (CHL) 31.4+10.4 33.949.9 49.7452
ZOOPLANKTON METRICS
TSIN rot 63.0£12.1 655483 70.3%7.2
Ncrus/Nrot 5.5¢19.4 15.0£33.5  2.846.1
NLargeClad/NClad 0.3+£0.3 0.1£0.2 0.4+0.4

References

DeBoer JA, Webber CM, Dixon TA, Pope KL. The influence of a severe reservoir drawdown on
springtime zooplankton and larval fish assemblages in Red Willow Reservoir, Nebraska. Journal of
Freshwater Ecology. 2016; 31(1): 131-46.

Geraldes AM, Boavida MJ. Zooplankton assemblages in two reservoirs: One subjected to accentuated
water level fluctuations, the other with more stablewater levels. Aquat Ecol. 2007;41: 273-84.

Haberman J, Haldna M. Indices of zooplankton community as valuable tools in assessing the trophic state
and water quality of eutrophic lakes: long term study of Lake Vortsjarv. J. Limnol. 2014; 73(2): 263-73.
Leigh C, Watkinson A, Burford MA, Irstea UM. Effects of extreme inflows on the water quality and
phytoplankton of seven reservoirs in subtropical Australia. Inland Waters. 2015; 5(3): 240-52.

Zohary T, Ostrovsky I. Ecological impacts of excessive water level fluctuations in stratified freshwater
lakes. Inland Waters. 2011; 1: 47-59

33





