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América del Sur.  En este estudio se evaluó el rol del paisaje térmico como forzante ambiental en la fenología de O. amphimone en la Región de Aysén, Chile. Se 
utilizaron datos de temperatura del proyecto MERRA-2 para reconstruir el paisaje térmico de los últimos 15 años, utilizando los grados-días acumulados (GDA) 
como proxy de la idoneidad térmica, y mediante un modelo logístico, se estimó la probabilidad de tener un brote en función de los GDA en cada localidad. 
Además, se construyó un modelo fenológico regional para conocer la respuesta térmica de O. amphimone respecto a los GDA.Los GDA muestran un patrón 
heterogéneo en toda la región, lo que hace que la fenología de O. amphimone sea altamente variable entre localidades, y que la probabilidad de ocurrencia 
de brotes este determinada por distintos umbrales térmicos. Finalmente el modelo fenológico sugiere una relación positiva entre la acumulación térmica y 
la abundancia poblacional relativa de la especie, sin embargo, esta relación es específica para cada sitio. Este estudio es un primer paso en el desarrollo de 
herramientas para evaluar el riesgo de brotes en todo el territorio, y de este modo, optimizar las estrategias de manejo para minimizar el impacto de esta plaga 
en América del Sur.

Susceptibility of three commercially significant Amazonian trees to termite attack (Isoptera: Insecta) / Susceptibilidade de três árvores 
amazônicas de interesse comercial ao ataque de térmitas (Isoptera: Insecta)
Diulio Andrew Torres de Souza¹,², Norma Cecília Rodrigues Bustamante¹, Rayssa Gomes Vasconcelos¹, Luiz de Moura Neto¹, João Victor Barros Wezen¹
1Universidade Federal do Amazonas, Departamento de Ciências Florestais Manaus, Brazil; 2 Instituto Nacional de Pesquisas da Amazônia, Manaus, Brazil 
(diulio51@gmail.com; ncbustamante@gmail.com; rayssagomes85@gmail.com; luizmouraneto@yahoo.com.br; jaowezen@gmail.com) 

O conhecimento acerca do comportamento de térmitas em relação às espécies florestais amazônicas de interesse comercial ainda é incipiente. O presente 
estudo objetivou avaliar a susceptibilidade de cupiúba (Goupia glabra), guariúba (Clarisia racemosa) e marupá (Simarouba amara), ao ataque de Nasutitermes 
surinamenses, Nasutitermes corniger e Cornitermes acignathus. Foram confeccionados corpos-de-prova (estacas) de cada espécie, totalizando 108 estacas. As 
mesmas foram numeradas, pintadas com diferentes cores na extremidade e tiveram o volume, peso úmido e densidade básica, determinados. Para a obtenção 
do peso seco, as amostras foram separadas por espécie e acondicionadas em estufa (103°C). No Campus-UFAM, instalou-se 3 áreas amostrais, cada uma com 
12 pontos próximos a atividade térmitica. Ao redor de cada ponto, foram enterradas 3 estacas (1 por espécie). Aos 90 e 120 dias, foram removidas 6 estacas 
por espécie, de cada área, que passaram pelo processo de secagem; 55% das madeiras estavam infestadas, a espécie marupá, apresentou a maior frequência de 
ocorrência de térmitas (81%), guariúba (44%) e cupiúba (39%). O marupá sofreu maior ataque de N. surinamenses e N. corniger, enquanto que a cupiúba foi a 
menos infestada. Já C. acignathus demonstrou maior atração pelas estacas de marupá e guariúba.

The relationship between the distribution range of Nothofagus species and herbivore species richness in Chile / Relación entre la 
amplitud del rango de distribución de especies del género Nothofagus y la riqueza de especies herbívoras en Chile 
Daniela López1, Carmen Paz Silva1, Carlos Riquelme2, Sergio Estay1,3 
1Universidad Austral de Chile, Valdivia, Chile; 2Pontificia Universidad Católica de Chile, Santiago, Chile; 3Centro de Ecología Aplicada y Sustentabilidad 
(CAPES), Santiago, Chile (danyelalopez@gmail.com; carmenpazsilva@gmail.com; carlosriquelmemv@gmail.com; sergio.estay@gmail.com)

El género Nothofagus en Sudamérica se extiende desde los 30° a los 56° S. En Chile, las especies arbóreas que componen el género Nothofagus presentan 
diferentes amplitudes de su rango de distribución, se caracterizan por tener hojas tanto hojas caducas como perennes, y albergar diferentes especies de 
herbívoros, los cuales depredan las especies arbóreas generando diferentes tipos de daño. En este trabajo, nosotros evaluamos la relación entre la amplitud del 
rango de distribución de ocho especies del genero Nothofagus y la riqueza de especies herbívoras, cuantificando el mecanismo de daño predominante. Nosotros 
encontramos una relación débil entre la amplitud del rango de distribución y la riqueza de especies herbívoros que depredan las especies arbóreas (r = 0.60, I.C. 
[-0.19, 0.92]). En total, se cuantificaron 145 especies herbívoras que depredan al género Nothofagus, y el mecanismo de daño predominante fue la defoliación 
~ 30 %. En términos especie – específico, Nothofagus dombeyi, fue la especie arbórea que presentó la mayor presión de depredación, i.e  una mayor riqueza 
de especies defoliadoras asociadas esta especie.

Ambrosia and bark beetle community along with latitudinal gradient: temporal dynamics of the community and phylogenetic effects of 
plants on the community
Naoto Kamata1,2, Sunisa Sanguansub2, Yong Peng1, Teerapong Saowaphak3, Sawai Buranapanichpan3, Anut Buranapanichpan1,4 
1The University of Tokyo, Furano, Japan; 2Kasetsart University, Kamphaeng Saen, Thailand; 3Chaing Mai University, Chiang Mai, Thailand; 4Royal 
Department of Agriculture Thai, Bangkok, Thailand (kamatan@uf.a.u-tokyo.ac.jp; agrssss@ku.ac.th; pengyong@uf.a.u-tokyo.ac.jp; agitswph@gmail.com; 
sawai.b@cmu.ac.th; turtlekung@hotmail.com)

Ambrosia and bark beetles are recognized as important forest insect groups because they sometimes cause devastating damage to forest ecosystems. Our aim 
is to clarify ambrosia and bark beetle community and their relationship with host plants along with a latitudinal gradient. In this paper, comparison among 
three locations, 2 sites in Japan and 1 in Thailand, will be introduced. Ethanol baited traps (‘traps’) and bait logs were used in this study. Seasonal changes in 
the community obtained by the traps and a relationship between phylogenetic distance of host plants and community similarity of the beetles obtained by the 
bait logs were compared among the three sites. The species richness captured by the traps tended to decrease with latitude. In Thailand, beetles were captured 
throughout the season but not in Japan. Seasonal dissimilarity tended to be greater but annual dissimilarity tended to smaller with latitude. Changes in the 
community (turnover rate) was greater in Thailand than Japan, partly because of the faster life cycle duration, partly because of the more rapid changes in the 
breeding material, as a result of higher average temperatures. Beetles have to disperse and seek out new breeding sites more frequently in Thailand than in Japan. 
Results of the bait log experiment also support the hypothesis. A negative correlation between the phylogenetic distance between host plants and similarity in 
the beetle community was stronger in Japan. The community tended to be more equivalent with latitude.

Mixed plantation and insect herbivory across a harvesting gradient in North Patagonian forest 
Marcos Nacif¹, Lucas Garibaldi¹, Carolina Quintero¹ 
¹UNRN-IRNAD, S.C. de Barilche, Argentina (mnacif@unrn.edu.ar; lgaribaldi@unrn.edu.ar; quintero.carolina@gmail.com)

Sustainable forest management should optimize tree productivity and biodiversity conservation. However, it is unknown how different tree species and their 
associated herbivores respond to a gradient of forest extraction or if exists an optimum harvesting level for plant performance and herbivore guild diversity. 
In an experimental management program in Patagonian shrublands, were planted Austrocedrus chilensis, Nothofagus alpina, N. pumilio, N. antarctica, N. 
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dombeyi and N. obliqua, in plots with different harvesting intensities. Plant survival, growth and leaf damage of herbivore guilds were measured. Mixed 
model effects were used. The plants survived more and grew better at intermediate harvesting intensities. Two groups of plants presented similar consumption 
patterns, coincidentally with their phylogenetic proximity. These responses were obtained with different guilds. N. obliqua and N. alpina were more consumed at 
intermediate harvesting intensities, and N. pumilio, N. antarctica and N. dombeyi were more consumed at lower harvesting intensities. A non-deciduous species 
was the less consumed (N. dombeyi). Diversity patterns are similar to herbivory rates (not for N. dombeyi in the second year). Intermediate harvesting is optimal 
for plant performance and herbivore guild diversity. In a productive forest scenario, harvesting is necessary, also ensure herbivore guild diversity.

D7p: FOREST HEALTH

Silver nanoparticles stimulate the formation of ectomycorrhizae in seedlings of pedunculate oak (Quercus robur L.)
Marta Aleksandrowicz-Trzcińska1 , Jacek Olchowik2 , Marcin Studnicki3 , Alexander Urban4 
1Department of Forest Protection and Ecology, Faculty of Forestry, Warsaw University of Life Sciences, Warsaw, Poland; 2Department of Plant Pathology; 
Faculty of Horticulture, Biotechnology and Landscape Architecture; Warsaw University of Life Sciences, Warsaw, Poland; 3Department of Experimental 
Design and Bioinformatics, Faculty of Agriculture and Biology, Warsaw University of Life Sciences, Warsaw, Poland; 4Department of Botany and 
Biodiversity Research, Faculty of Life Sciences, University of Vienna, Vienna, Austria (marta_aleksandrowicz_trzcinska@sggw.pl; jacek_olchowik@sggw.pl; 
marcin_studnicki@sggw.pl; alexander.urban@univie.ac.at)

Metal nanoparticles are gaining ever-wider application in agriculture and forestry, as alternatives to chemical agents used as fertilisers, growth stimulators and 
pesticides, establishing a need for eco-toxicological risk assessment of these agents. We tested  the effects of foliar-applied silver nanoparticles (AgNPs) on 
chlorophyll a fluorescence and on abundance and species composition of ectomycorrhizal (ECM) colonisation. The application of AgNPs at concentrations 
of 5, 25 and 50 ppm was found to stimulate the formation of mycorrhizae in seedlings of pedunculate oak, with the highest effect at intermediate concentrations 
(25 ppm). There were non-linear effects on the relative abundance of ECM fungal species. The proportion of dominant T. terrestris was highest in the control 
group, whereas the shares of ECM formed by the two other species, S. brunnea and P. involutus, were higher in the treatments with intermediate and maximal 
concentrations of AgNPs, respectively. Maximum quantum yield of photosystem II (Fv/Fm) assessed by chlorophyll a fluorescence measurements revealed 
slight debilitation of oak seedlings irrespective of the application of AgNPs and their concentrations. This result offered an indirect indication that photosynthesis 
capacity had no influence on the level of mycorrhization. We hypothesise that foliar AgNPs treatments at concentrations below thresholds of acute toxicity and 
in the absence of significant effects on chlorophyll a fluorescence may still exert significant influence on biotic interactions including mycorrhizal symbioses by 
impacting plant hormonal balance, particularly ethylene, and regulatory pathways involved in host control of ECM colonisation. 

Biochemical characterization of bacterioses diseases in nurseries and plantations of Eucalyptus spp. 
Daniella Flávia Said Heid Schettini Silva1, Helena Piedade Farsoni1, Sharlles Christian Moreira Dias2, Anderson Jones Bobko2,  
Luciano Flávio Neves Ramos2, Celso Luis Marino3, Edson Luiz Furtado1 
1Departament of Plant Protection, São Paulo State University, Botucatu, Brazil; 2Eldorado Brasil Company, Três Lagoas, Brazil; 3Departamento of Genetics, 
São Paulo State University, Botucatu, Brazil (daniellaflaviaschettini@gmail.com; helenap_farsoni@hotmail.com; sharlles.dias@eldoradobrasil.com.br; 
anderson.bobko@eldoradobrasil.com.br; luciano.ramos@eldoradobrasil.com.br; cl.marino@unesp.br; edson.furtado@unesp.br)

Brazil is a world reference in eucalyptus production due to its action based on sustainability, competitiveness and innovation. Accordingly, factors that affect 
production, such as diseases caused by pathogenic biotic agents, including those of fungal and bacterial origin, need to be studied. Bacteria encompass a 
group of pathogens of complex morphological differentiation, requiring studies to characterize them. Among the methods for separating bacterial groups, 
the biochemical characterization allows to distinguish these according to their characteristics, such as types of respiration, production of specific enzymes 
or carbohydrates, among others. Thus, 39 pathogenic isolates obtained through eucalyptus seedlings with symptoms of die-back and wilting and lesions 
on the branches, petiole and midrib were evaluated biochemically, in order to evaluate the pathogen group. Consequently, these isolates were submitted to 
the tests proposed by Schaad (2001), such as potassium hydroxide or Gram test (positive or negative), oxidation and fermentation test, hypersensitivity to 
tobacco (Nicotiana tabacum), pectinolytic enzyme production, reductive phosphatase activation, reduction of nitrate to nitrite, production of carbohydrates from 
mannitol and production of catalase. Therefore, the tests demonstrated the bacterium is Gram negative, that is, pathogenic. In addition, the results of the tests of 
the oxidation and fermentation, reductive phosphatase, nitrate to nitrite reduction, mannitol and catalase were positive and for pectinolytic enzyme production 
and hypersensitivity to tobacco were negative, indicating the isolates belong to the group of the Enterobacteria.

Parasitism of three species of eulophid gall wasps by eupelmid, eulophid, eurytomid, and torymid on Eucalyptus (Myrtaceae) 
commercial plantations in Sumatra, Indonesia
Wagner Tavares1, Srikumar Kkadan1, Ade Hendrik1, Marthin Tarigan1, Jupiter Abad2, Álvaro Durán1 
1Asia Pacific Resources International Holdings Ltd., Pangkalan Kerinci, Indonesia; 2Toba Pulp Lestari, Porsea, Indonesia 
(wagnermaias@yahoo.com.br; sreeku08@gmail.com; ademeizon9@gmail.com; marthin_tarigan@aprilasia.com; jupiter_abad@tobapulp.com; 
duransandoval@gmail.com)

Eulophid gall wasps are a threat to the Eucalyptus (Myrtaceae) commercial plantations around the world. The objective of this study was to identify species 
of gall wasps and their associated parasitoids besides the parasitism level on galls collected from commercial Eucalyptus plantations in Sumatra, Indonesia. 
The gall wasps recovered were Leptocybe invasa Fisher & La Salle (Tetrastichinae), Ophelimus eucalypti (Gahan) and Ophelimus maskelli (Ashmead) 
(Opheliminae), all belonging to the family Eulophidae. The parasitoid Megastigmus Dalman (Torymidae: Megastigminae) emerged from the galls of L. invasa; 
Aprostocetus Westwood (Tetrastichinae), Chrysonotomia Ashmead, Closterocerus chamaeleon (Girault) (Entedoninae), Quadrastichus Girault (Tetrastichinae: 
Eulophidae), Eupelmus Dalman (Eupelmidae: Eupelminae), Eurytoma Illiger (Eurytomidae: Euritominae), and Megastigmus from the galls of O. eucalypti; 
and C. chamaeleon and Megastigmus from the galls of O. maskelli. The parasitism on O. eucalypti and O. maskelli was 30.23 and 100.00%, respectively. 
Closterocerus chamaeleon, native to Australia, shows the ability to parasitize the galls of both Ophelimus species therefore with a greater parasitism level on O. 
maskelli, and Megastigmus parasitizes all gall wasp species. As far as is known, no activity of artificial introduction of parasitoids of Eucalyptus gall wasps was 
conducted in Indonesia so far, indicating a natural introduction of parasitoids or origin of some of them to Sumatra and adaptation to parasitize the introduced 
gall wasp species. The maintenance of parasitoid species, combined with the selection of resistant and tolerant plant genotypes are management measures being 
currently adopted to control the Eucalyptus gall wasps in Sumatra, Indonesia.
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