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PRESENTACIÓN 
 

Uno de los resultados más visibles de la actividad científica de una institución son 

las publicaciones de sus miembros y colaboradores en revistas científicas de prestigio 

internacional. En este contexto, la Bibliografía que ahora se presenta, recopila la 

producción científica del SERIDA en el año 2020 que aparece recogida en las diversas 

bases de datos multidisciplinares y de carácter internacional que integran la Web of 

Science (WoS).  

La Web of Science permite, por una parte, la recuperación de los trabajos del 

SERIDA indexados en las revistas científicas de mayor visibilidad e impacto y por 

otra, su caracterización desde el punto de vista bibliométrico. El objetivo ha sido 

recuperar todos los artículos con al menos un autor perteneciente al SERIDA, por lo 

que se definió una estrategia de búsqueda usando el campo de “afiliación”, una vez que 

fue ratificada por la entidad gestora de la base de datos, la propuesta de consolidación 

de las distintas variantes del nombre de la entidad. El resto de opciones fueron las 

establecidas por defecto en la interfaz de búsqueda, excepto el período que se acotó al 

año 2020, aceptándose además para su inclusión en la bibliografía, aquellos registros 

que tuvieran fecha de “acceso anticipado” en 2020, aunque la fecha de publicación 

definitiva sea de un año posterior.  Cuando se produce este hecho, ambas fechas, tanto 

la de acceso anticipado, como la de publicación definitiva, han quedado reflejadas en 

las respectivas entradas bibliográficas y lógicamente no volverán a ser incluidas en la 

bibliografía del próximo año.  

Esta nueva actualización se compone de 62 artículos y la recopilación se ha 

organizado y redactado en el estilo bibliográfico APA (7ª ed.), que asocia autor y año por 

orden alfabético. Cada referencia, se ha completado con el resumen o abstract del artículo, 

la indicación de área o áreas del SERIDA a la que pertenecen los investigadores, y el 

enlace al artículo.   

El repertorio se ha enriquecido con varios índices y gráficos: un índice alfabético 

de los autores que pertenecen al SERIDA (Índice A), un índice alfabético de los 48 títulos 

de las revistas en las que aparecen publicados los artículos, con indicación del factor de 

impacto de cada una de ellas y del cuartil de importancia al que pertenecen según el 

Journal Citation Reports (JCR) (Índice B), y un índice de los artículos según el área de 

investigación del SERIDA al que se adscriben los investigadores (Índice C).  

Las figuras, por su parte, pretenden resaltar gráficamente los porcentajes de 

producción según las áreas de investigación del SERIDA (Figura 1), los países con los 

que se ha colaborado (Figura 2), los títulos de las revistas en las que más se ha publicado 

(Figura 3), y la importancia de la revista en la que aparecen publicados los artículos 

(Figuras 4 y 5).  

Sistematizando y difundiendo los resultados de la investigación del centro, 

creemos que la biblioteca contribuye de forma eficaz a aumentar la visibilidad de la 
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institución y de sus investigadores puesto que además el repertorio se publicará, como en 

ocasiones anteriores en el Repositorio Institucional de Asturias (RIA).  
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LISTADO DE ABREVIATURAS 
 

 

  

a Fecha de acceso anticipado  

CHF Área de Cultivos Hortofrutícolas y Forestales 

EDA Área de Experimentación y Demostración Agroforestal 

GRA Área de Genética y Reproducción Animal 

NPF Área de Nutrición, Pastos y Forrajes 

SA Área de Sanidad Animal 

SRA Área de Selección y Reproducción Animal 

SPA Área de Sistemas de Producción Animal 

TA Área de Tecnología de los Alimentos 

OA Acceso Abierto 
p Fecha de publicación 
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LISTADO DE REFERENCIAS  
 
 
1.- ÁLVAREZ, I., FERNÁNDEZ, I., TRAORE, A., PÉREZ-PARDAL, L., MENÉNDEZ-

ARIAS, N. A., & GOYACHE, F. (2020a). Ancient homozygosity segments in 
West African Djallonke sheep Inform on the genomic impact of livestock 
adaptation to the environment. Animals, 10(7), Art.1178. DOI: 
10.3390/ani10071178. (OA) [GRA] [Ver online]  

 
Abstract: A sample of Burkina Faso Djallonké (West African Dwarf) sheep was analyzed to 
identify stretches of homozygous segments (runs of homozygosity; ROH) overlapping with 
ancient homozygosity-by-descent (HBD) segments. HBD segments were considered ancient 
if they were likely to be inherited from ancestors living from 1024 to 2048 generations ago, 
roughly coinciding with the time in which sheep entered into West Africa. It is hypothesized 
that such homozygous segments can inform on the effect of the sheep genome of human-
mediated selection for adaptation to this harsh environment. PLINK analyses allowed to 
identify a total of 510 ROH segments in 127 different individuals that could be summarized 
into 124 different ROH. A total of 32,968 HBD segments were identified on 119 individuals 
using the software ZooRoH. HBD segments inherited from ancestors living 1024 and 2048 
generations ago were identified on 61 individuals. The overlap between consensus ROH 
identified using PLINK and HBD fragments putatively assigned to generations 1024 and 2048 
gave 108 genomic areas located on 17 different ovine chromosomes which were considered 
candidate regions for gene-annotation enrichment analyses. Functional annotation allowed 
to identify six statistically significant functional clusters involving 50 candidate genes. Cluster 
1 was involved in homeostasis and coagulation; functional clusters 2, 3, and 6 were 
associated to innate immunity, defense against infections, and white blood cells proliferation 
and migration, respectively; cluster 4 was involved in parasite resistance; and functional 
cluster 5, formed by 20 genes, was involved in response to stress. The current analysis 
confirms the importance of genomic areas associated to immunity, disease resistance, and 
response to stress for adaptation of sheep to the challenging environment of humid Sub-
Saharan West Africa. 

 
 

2.- ÁLVAREZ, I., FERNÁNDEZ, I., TRAORE, A., PÉREZ-PARDAL, L., MENÉNDEZ-
ARIAS, N. A., & GOYACHE, F. (2020b). Genomic scan of selective sweeps 
in Djallonke (West African Dwarf) sheep shed light on adaptation to harsh 
environments. Scientific Reports, 10(1), Art. 2824. DOI: 10.1038/s41598-020-
59839-x. (OA) [GRA] [Ver online] 

  
Abstract:  The Djallonké (West African Dwarf) sheep is a small-sized haired sheep resulting 
from a costly evolutionary process of natural adaptation to the harsh environment of West 
Africa including trypanosome challenge. However, genomic studies carried out in this sheep 
are scant. In this research, genomic data of 184 Djallonké sheep (and 12 Burkina-Sahel 
sheep as an outgroup) generated using medium-density SNP Chips were analyzed. Three 
different statistics (iHS, XP-EHH and nSL) were applied to identify candidate selection sweep 
regions spanning genes putatively associated with adaptation of sheep to the West African 
environment. A total of 207 candidate selection sweep regions were defined. Gene-
annotation enrichment and functional annotation analyses allowed to identify three 
statistically significant functional clusters involving 12 candidate genes. Genes included in 
Functional Clusters associated to selection signatures were mainly related to metabolic 
response to stress, including regulation of oxidative and metabolic stress and 
thermotolerance. The bovine chromosomal areas carrying QTLs for cattle trypanotolerance 
were compared with the regions on which the orthologous functional candidate cattle genes 
were located. The importance of cattle BTA4 for trypanotolerant response might have been 
conserved between species. The current research provides new insights on the genomic 
basis for adaptation and highlights the importance of obtaining information from non-
cosmopolite livestock populations managed in harsh environments. 

https://doi.org/10.3390/ani10071178
https://doi.org/10.1038/s41598-020-59839-x
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3.- ÁLVAREZ, J. M., BUENO, N., CUESTA, C., FEITO, I., & ORDÁS, R. J. (2020). 
Hormonal and gene dynamics in de novo shoot meristem formation during 
adventitious caulogenesis in cotyledons of Pinus pinea. Plant Cell Reports, 
39(4), 527-541. DOI: 10.1007/s00299-020-02508-0. (OA) [CHF] [Ver online]  

 
Abstract: Similar to Arabidopsis thaliana, Pinus pinea shoot organogenesis is a multistep 
process. However, there are key differences between both species, which may alter the 
underlying physiological and genetic programs. It is unknown if the genic expression models 
during angiosperm development may be applicable to conifers. In this work, an analysis of 
the endogenous content of different plant growth regulators and the expression of genes 
putatively involved in adventitious caulogenesis in P. pinea cotyledons was conducted. A 
multivariate analysis of both datasets was also realized through partial least squares 
regression and principal component analysis to obtain an integral vision of the mechanisms 
involved in caulogenesis in P. pinea. Analyses show that cotyledons cultured in the presence 
of benzyladenine during long times (2–6 days) cluster separately from the rest of the samples, 
suggesting that the benzyladenine increase observed during the first hours of culture is 
sufficient to trigger the caulogenic response through the activation of specific developmental 
programs. In particular, the most relevant factors involved in this process are the cytokinins 
trans-zeatin, dihydrozeatin, trans-zeatin riboside and isopentenyl adenosine; the auxin 
indoleacetic acid; and the genes PpWUS, PpWOX5, PpKN2, PpKN3 and PipiRR1. WUS is 
functional in pines and has an important role in caulogenesis. Interestingly, WOX5 also seems 
to participate in the process, although its specific role has not been determined. 

 
 

4.- ÁLVAREZ, S., A. MARTÍNEZ-FERNÁNDEZ, A., MÉNDEZ, P. (Ene 2020ª-Ene 
2021ᵖ). Ensiling potential of fresh tomato waste with dehydrated beet pulp and 
cereal straw as additives. Animal Nutrition and Feed Technology, 20(3), 381-
392. DOI:10.5958/0974-181X.2020.00034.7. [NPF] [Ver online]   

 
Abstract: This study evaluated the ensilability, fermentation metabolites and nutritive value 

of fresh waste tomatoes with two different additives namely, dehydrated beet pulp and cereal 

straw. Initially, the comparative ensilability parameters were assessed in two different types 

of waste tomato fruits, i.e. interior market (Ti) and ecological (Te) tomatoes. Subsequently, 

as per the observed ensilability attributes, Ti was selected for further investigation. 

Accordingly, the waste tomatoes were ensiled as such (Ti) or in combination with 25% 

dehydrated beet pulp (Ti-DBP) and 25% cereal straw (Ti-CS) in laboratory microsilos. The 

quality and stability of the silages were assessed over time i.e., on d 35 and 70. In both the 

treatments, 3.5 L of formic acid was added per ton of silage to improve the fermentation. 

Both waste tomato types, ecological and interior tomatoes, showed high water-soluble 

carbohydrates content, but low DM, buffering capacity and fermentability ratio. Chemical 

analysis data showed significant differences (P<0.05) in the composition (except for OM 

content) between the silage materials before ensiling, with or without as additives. Both the 

silages presented good fermentative attributes with significant differences only in the 

concentrations of ammonia (P=0.004) and formic acid (P<0.001). In contrast, the chemical 

composition data showed significant differences (P<0.001) in all parameters analyzed except 

DM and OM contents. Moreover, no differences were detected between ensiling periods (35 

and 70 d). In general, waste tomatoes ensiled with dehydrated beet pulp showed better 

fermentative and nutritional quality than silage with cereal straw. 

 
 

5.- AMOR-GUTIÉRREZ, O., IGLESIAS-MAYOR, A., LLANO-SUÁREZ, P., COSTA-
FERNÁNDEZ, J. M., SOLDADO, A., PODADERA, A., PARRA, F., COSTA-

https://doi.org/10.1007/s00299-020-02508-0
http://www.indianjournals.com/ijor.aspx?target=ijor:ANFT&volume=20&issue=3&article=002
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GARCÍA, A., & DE LA ESCOSURA-MUÑIZ, A. (2020). Electrochemical 
quantification of Ag2S quantum dots: evaluation of different surface coating 
ligands for bacteria determination. Microchimica Acta, 187(3), Art. 169. DOI: 
10.1007/s00604-020-4140-z. [NPF] [Ver online]   

 
Abstract: In this work, novel silver sulphide quantum dots (Ag2S QD) are electrochemically 
quantified for the first time. The method is based on the electrochemical reduction of Ag+ to 
Ag0 at −0.3 V on screen-printed carbon electrodes (SPCEs), followed by anodic stripping 
voltammetric oxidation that gives a peak of currents at +0.06 V which represents the analytical 
signal. The optimized methodology allows the quantification of water-stabilized Ag2S QD in 
the range of approximately 2 × 109–2 × 1012 QD·mL−1 with a good reproducibility (RSD: 5%). 
Moreover, as proof-of-concept of relevant biosensing application, Ag2S QD are evaluated as 
tags for Escherichia coli (E. coli) bacteria determination. Bacteria tagged with QD are 
separated by centrifugation from the sample solution and placed on the SPCE surface for 
quantitative analysis. The effect of two different Ag2S QD surface coating/stabilizing agents 
on both the voltammetric response and the bacteria sensing is also evaluated. 3-
mercaptopropionic acid (3-MPA) is studied as model of short length coating ligand with no 
affinity for the bacteria, while boronic acid (BA) is evaluated as longer length ligand with 
chemical affinity for the polysaccharides present in the peptidoglycan layer on the bacteria 
cells surface. The biosensing system allows to detect bacteria in the range 10−1-
103 bacteria·mL−1 with a limit of detection as low as 1 bacteria·mL−1. This methodology is a 
promising proof-of-concept alternative to traditional laboratory-based tests, with good 
sensitivity and short time and low cost of analysis. 

 

 
6.- BAIZÁN, S., VICENTE, F., OLIVEIRA, J., AFIF-KHOURI, E., & MARTÍNEZ-

FERNÁNDEZ, A. (2020). Effect of replacing conventional Italian ryegrass by 
organic nitrogen source systems on chemical soil properties. Spanish Journal 
of Agricultural Research, 18(4), Art. e1105. DOI: 10.5424/sjar/2020184-
15677. (OA) [NPF] [Ver online]  

 
Abstract: Material and methods: On a sandy-clay-loam texture soil, three winter forage 
legumes (faba bean, red clover and white lupin), in monoculture or mixed with Italian ryegrass 
and with organic fertilization (sustainable management) versus Italian ryegrass in 
monoculture and inorganic fertilization (conventional management) were evaluated during 
three consecutive years. After the harvest in spring, the rotations were completed with maize 
crop with the purpose to evaluate the effect of the sustainable management on forage yield 
and soil chemical parameters. 
Main results: The results showed that faba bean and red clover in monoculture and mixed 
with Italian ryegrass had better edaphic quality than Italian ryegrass in monoculture, and white 
lupin in monoculture or mixed with Italian ryegrass. Faba bean in monoculture and mixed with 
Italian ryegrass, both with organic fertilization, could be competitive crops since both had 
yields comparable to Italian ryegrass in monoculture with inorganic fertilization. 
Research highlights: Current agricultural practice could be changed for a more sustainable 
management system, including organic fertilization and legume crops. 

 
 

7.- BALSEIRO, A., PRIETO, J. M., ÁLVAREZ, V., LESELLIER, S., DAVE, D., 
SALGUERO, F. J., SEVILLA, I. A., INFANTES-LORENZO, J. A., GARRIDO, 
J. M., ADRIAENSEN, H., JUSTE, R. A., & BARRAL, M. (2020). Protective 
effect of oral BCG and inactivated Mycobacterium bovis vaccines in European 
Badgers (Meles meles) experimentally infected with M. bovis. Frontiers in 
Veterinary Science, 7, Art. 41. DOI: 10.3389/fvets.2020.00041. (OA) [SA] [Ver 
online]   

 
Abstract: In Europe, badgers (Meles meles) are recognized as major tuberculosis (TB) 

https://doi.org/10.1007/s00604-020-4140-z
http://dx.doi.org/10.5424/sjar/2020184-15677
https://doi.org/10.3389/fvets.2020.00041
https://doi.org/10.3389/fvets.2020.00041
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reservoir hosts with the potential to transmit infection to associated cattle herds. Recent 
studies in Spain have demonstrated that vaccination with a heat-inactivated Mycobacterium 
bovis vaccine (HIMB) successfully protects captive wild boar and red deer against 
progressive disease. The aim of this study was to evaluate the efficacy of two oral vaccines 
against TB in a badger model: the live-attenuated M. bovis bacillus Calmette-Guérin BCG 
vaccine (Danish strain) and a HIMB vaccine. Twenty-four badgers were separated in three 
treatment groups: oral vaccinated with live BCG (108 CFU, n = 5), oral vaccinated with HIMB 
(107 CFU, n = 7), and unvaccinated controls (n = 12). All badgers were experimentally 
infected with M. bovis (103 CFU) by the endobronchial route targeting the right middle lung 
lobe. Throughout the study, clinical, immunological, pathological, and bacteriological 
parameters of infection were measured. Both vaccines conferred protection against 
experimental TB in badger, as measured by a reduction of the severity and lesion volumes. 
Based on these data, HIMB vaccination appears to be a promising TB oral vaccine candidate 
for badgers in endemic countries. 

 
 

8.- BALSEIRO, A., ROYO, L. J., GAYO, E., BALSERA, R., ALARCIA, O., & GARCÍA 
MARÍN, J. F. (2020). Mortality causes in free-ranging Eurasian brown bears 
(Ursus arctos arctos) in Spain 1998-2018. Animals, 10(9), Art. 1538. DOI: 
10.3390/ani10091538. (OA) [NPF] [Ver online]  

 
Abstract: This work summarizes the mortality cases of twenty-five free-ranging Eurasian wild 
brown bears (Ursus arctos arctos) from the Cantabrian mountain range submitted for 
necropsy in Asturias and Castilla y León (northwestern Spain) from 1998 to 2018. Mortality 
cases were classified both caused by (i) “non-human intervention” or “human intervention” 
causes and based on (ii) “non-infectious” or “infectious” etiology. In four cases (16%) it was 
not possible to determine the cause of death due to the inadequate preservation of collected 
specimens or insufficient tissue availability. Based on “non-human intervention” or “human 
intervention” causes, fourteen of the 21 (66.7%) brown bears died as a consequence of “non-
human intervention” due to traumatic lesions (fights, unknown traumas or infanticide), 
infectious canine hepatitis, neoplasia or mushroom poisoning. In contrast, seven (33.3%) 
brown bears died by “human intervention” due to illegal hunting (shooting or snare), handling 
(during transit in an attempt to reintroduce a bear back into the wild) or strychnine poisoning. 
Based on “non-infectious” or “infectious” etiology, twelve of the 21 (57.1%) brown bears died 
due to “non-infectious” causes, namely traumatic lesions such as shooting, snare, fighting or 
infanticide, handling, strychnine poisoning, mushroom poisoning or neoplasia. The remaining 
nine (42.9%) animals died due to “infectious” diseases which included gangrenous myositis, 
infectious canine hepatitis or septicemia. In six of those cases traumatic lesions caused by 
non-human or human activities were complicated with bacterial infection (clostridiosis and 
septicemia) which finally caused the death of those animals. Additionally, exertional myopathy 
was observed in the handled animal and in one bear found in a snare. In a free-ranging 
population of Eurasian brown bear from the Cantabrian mountain range, main causes of 
death are attributed to non-human related traumatic lesions and infectious diseases (primary 
developed such as infectious canine hepatitis or secondary developed such as clostridiosis 
or septicemia) which is in contrast to previously reported data for other bear populations. 
These data are valuable and may help in the conservation and management of this recovering 

population.   
 
 

9.- BALSEIRO, A., ROYO, L. J., GAYO, E., & GARCÍA MARÍN, J. F. (2020). 
Cholangiocarcinoma in a Free-ranging Eurasian Brown Bear (Ursus arctos 
arctos) from Northern Spain. Journal of Wildlife Diseases, 56(1), 251-254. 
DOI: 10.7589/2019-03-054. [NPF] [Ver online]  

 
Abstract: A hepatic cholangiocarcinoma with metastases in the gallbladder, left elbow joint, 
adrenal glands, and lungs was observed in a female 21-yr-old free-ranging Eurasian brown 
bear (Ursus arctos arctos) found in the Principality of Asturias (northern Spain). Gross and 

https://doi.org/10.3390/ani10091538
https://doi.org/10.7589/2019-03-054
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histopathologic findings are described. 
 
 

10.- BLANCO VÁZQUEZ, C., ALONSO-HEARN, M., JUSTE, R. A., CANIVE, M., 
IGLESIAS, T., IGLESIAS, N., AMADO, J., VICENTE, F., BALSEIRO, A., & 
CASAIS, R. (2020). Detection of latent forms of Mycobacterium avium subsp. 
paratuberculosis infection using host biomarker-based ELISAs greatly 
improves paratuberculosis diagnostic sensitivity. PloS one, 15(9), Art. 
e0236336. DOI: 10.1371/journal.pone.0236336. (OA) [SA] [NPF] [Ver online]  

 
Abstract: Bovine paratuberculosis (PTB) is a chronic granulomatous enteritis, caused 
by Mycobacterium avium subsp. paratuberculosis (MAP), responsible for important 
economic losses in the dairy industry. Current diagnostic methods have low sensitivities for 
detection of latent forms of MAP infection, defined by focal granulomatous lesions and scarce 
humoral response or MAP presence. In contrast, patent infections correspond to multifocal 
and diffuse types of enteritis where there is increased antibody production, and substantial 
mycobacterial load. Our previous RNA-Seq analysis allowed the selection of five candidate 
biomarkers overexpressed in peripheral blood of MAP infected Holstein cows with focal 
(ABCA13 and MMP8) and diffuse (FAM84A, SPARC and DES) lesions vs. control animals 
with no detectable PTB-associated lesions in intestine and regional lymph nodes. The aim of 
the current study was to assess the PTB diagnostic potential of commercial ELISAs designed 
for the specific detection of these biomarkers. The ability of these ELISAs to identify animals 
with latent and/or patent forms of MAP infection was investigated using serum from naturally 
infected cattle (n = 88) and non-infected control animals (n = 67). ROC analysis revealed that 
the ABCA13-based ELISA showed the highest diagnostic accuracy for the detection of 
infected animals with focal lesions (AUC 0.837, sensitivity 79.25% and specificity 88.06%) 
and with any type of histological lesion (AUC 0.793, sensitivity 69.41% and specificity 
86.57%) improving on the diagnostic performance of the popular IDEXX ELISA and other 
conventional diagnostic methods. SPARC and MMP8 showed the highest diagnostic 
accuracy for the detection of animals with multifocal (AUC 0.852) and diffuse lesions (AUC 
0.831), respectively. In conclusion, our results suggest that quantification of ABCA13, SPARC 
and MMP8 by ELISA has the potential for implementation as a diagnostic tool to reliably 
identify MAP infection, greatly improving early detection of MAP latent infections when 
antibody responses and fecal shedding are undetectable using conventional diagnostic 
methods. 

 
 

11.- BLANCO VÁZQUEZ, C., PRIETO, M., BARRAL, M., JUSTE, R. A., LESELLIER, 
S., SALGUERO, F. J., DAVE, D., MARTÍNEZ, I. Z., GARCÍA, M. G. D., 
CASAIS, R., & BALSEIRO, A. (2020). Local lung immune response to 
Mycobacterium bovis challenge after BCG and M. bovis Heat-Inactivated 
vaccination in European badger (Meles meles). Pathogens, 9(6), Article 456. 
DOI: 10.3390/pathogens9060456. (OA) [SA] [Ver online] 

 
Abstract: Tuberculosis (TB) vaccination could be used as a key part of integrated strategies 
for the disease’s control if an effective and safe vaccine under field conditions is obtained. 
Recent studies in Spain have evaluated the protective efficacy of two oral vaccines against 
experimental challenge with live intra-bronchial Mycobacterium bovis in captive badgers: the 
live-attenuated M. bovis BCG vaccine (Danish strain) and a heat-inactivated M. bovis (HIMB) 
vaccine. With the objective of increasing the knowledge of the cellular development progress 
of infection and generating further tools to discriminate between mild and severe TB lesions 
between and within animals, the immunopathology of tuberculous lesions was studied to 
characterize the local immune response (cell type profile) within lung granulomas from control 
(non-vaccinated), BCG vaccinated and HIMB-vaccinated experimentally infected badgers 
with M. bovis. Four immunohistochemical protocols, for the specific detection of 
macrophages, T lymphocytes, B lymphocytes and plasma cells within TB granulomas in 
formalin fixed sections of the right middle lung lobe (lobe targeted for the M. bovis delivery), 

https://doi.org/10.1371/journal.pone.0236336
https://doi.org/10.3390/pathogens9060456
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were performed. Immunolabelled sections were scanned and five randomly selected areas 
were analyzed with digital image analysis software. The results were expressed as the 
proportion of the positively immunolabelled area within the total area of the selected site. Data 
was analyzed using the statistical analysis software (SAS). In the three treatment groups, 
macrophages were the most abundant inflammatory cells within the granulomas, followed by 
B lymphocytes and plasma cells. T lymphocyes were absent in those granulomas. This would 
suggest a predominance of a non-specific innate response mediated by phagocytic cells over 
an adaptative humoral immune response. The proportion of macrophages and plasma cells 
was higher in BCG and HIMB-vaccinated badgers, respectively, suggesting the establishment 
of an adaptative humoral response in HIMB-vaccinated badgers. The lower bacterial load at 
the lung level, as well as the volume of lesions in lungs using magnetic resonance imaging in 
badgers with the HIMB vaccine in relation with local immune response presented, must be 
highlighted, since it would be an advantage in favor of its use under field conditions in terms 
of reducing TB transmission and environmental contamination.  

 
 

 12.- CAAMAÑO, J.N., SALMAN, A., TAMARGO, C., FUEYO, C., LACALLE, E., 
MARTÍNEZ-PASTOR, F., ÁLVAREZ-FERNÁNDEZ, L., MERINO, M.J., 
FERNÁNDEZ, A., & HIDALGO C.O. (10-11 de septiembre, 2020). Extended 
equilibration time and glutathione increase viability and chromatin compaction 
in post-thawed bull semen. [Comunicación]. 36th Annual Meeting Association 
of Embryo Technology in Europe, AETE. (Online). En Animal Reproduction, 
17(3). [SRA] [Ver online]  

 
Abstract:  Holding bull semen overnight before freezing is often used for samples that cannot 
be frozen on the day.However, there are contradictory reports regarding the effect on sperm 
quality. Also, supplementation of antioxidants to the semen extender could reduce the 
detrimental impact of reactive oxygen species (ROS).Therefore, this study aimed to assess 
the effects of extending the equilibration time to 24 h and the 
addition of glutathione in the post‐thawing quality of bull semen. Semen from 8 Holstein and 
4 Asturiana de los Valles bulls (an autochthonous breed in Asturias, Northern Spain) was 
collected by artificial vagina (3 ejaculates per bull) and frozen (BioXCell, IMV) after 4 (4E) or 
24‐h equilibration (24E) at 5 °C and with reduced glutathione (2 mM GSH, G2) or without 
GSH (G0). The cryopreserved doses were assessed immediately post‐thawing (37 °C 30 s) 

and after a 5‐h incubation at 37 °C (as a stress test). We analysed sperm viability, acrosomal 

status and apoptosis (YO‐PRO‐1/propidium iodide/PNA Alexa 647), and chromatin status 
(SCSA, acridine orange staining) by flow cytometry. Data were analysed by linear 
mixedeffects models in the R statistical environment (results as mean±SEM of %; no 
significant interactions detected). E24 improved viability (62.3%±1.0 vs 57.4%±1.2, P<0.001), 
and apoptotic ratio (9.7%±1.1 vs 12.4%±1.5, P<0.001) post‐thawing, but reduced viability 
(40.2%±1.4 vs 45.7%±1.2, P<0.001) and acrosomal status (45.5±1.3 vs 52.0±1.1, P<0.001) 
after the incubation. G2 slightly improved viability (60.8±1.2 vs 
59.0±1.8, P=0.013) post‐thawing, and acrosomal status overall (63.4%±0.9 vs 62.1%±0.9, 
P=0.041). DNA fragmentation (%DFI) was not affected (1.9%±0.8 overall). Chromatin 
immaturity (%HDS) post‐thawing was smaller in E24 (4.2%±0.4 vs 5.4%±0.3, P=0.005) and 
G2 (4.5%±0.2 vs 5.2%±0.3, P=0.038), with no significant 
differences after the incubation. Extending the equilibration time up to 24 h could be 
advantageous for work planning in breeding centres. E24 could even improve sperm quality 
in some cases. However, postincubation results suggest the presence of sublethal damage 
not evident post‐thawing. G2 yielded small effects, but it could be considered for freezing 
sensitive samples. Future work as insemination trials could 
elucidate if the lower resilience of samples submitted to E24 represents a threat. 
Nevertheless, differences were small and therefore increasing the equilibration time could still 
be considered if deemed convenient. In any case, individual bulls on high genetic value 
should be tested, since the sensitivity of the spermatozoa to extension times could vary 
among males. 
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13.- CADAVEZ, V. A. P., POPOVA, T., BERMÚDEZ, R., OSORO, K., PURRIÑOS, 

L., BODAS, R., LORENZO, J. M., & GONZALES-BARRON, U. (2020). 
Compositional attributes and fatty acid profile of lamb meat from Iberian local 
breeds. Small Ruminant Research, 193, Art. 106244. DOI: 
10.1016/j.smallrumres.2020.106244. [SPA] [Ver online]  

 
Abstract: This study aimed to compare lamb meat composition from five Iberian breeds 
raised in their typical rearing systems and to reveal trends in compositional meat attributes 
due to breed or production system. The meat quality of 153 animals was analysed. The 
combined effect of breed × production system produced significant differences in lamb meat 
quality. Meat from the extensively-reared Bordaleira-de-Entre-Douro-e-Minho (BEDM) and 
Gallega breeds had elevated amounts of n-3 PUFAs, tocopherol content and favourable n-
6/n-3 ratio. Meat from lambs grown under extensive and semi-extensive systems presented 
higher content of conjugated linoleic acid than the two breeds reared intensively. The meat 
of commercial breed (INRA401) was characterised by higher content of protein and MUFAs 
and lower atherogenic potential than the breeds reared in extensive and semi-extensive 
systems. Principal component analysis demonstrated that meat from extensively raised 
lambs was associated to higher SFA, CLA, α-tocopherol, n-3, atherogenic index and 
cholesterol content, but lower intramuscular fat and retinol content, MUFA and n-6/n-3.  

 
 

14.- CAMPA, A., GARCÍA-FERNÁNDEZ, C., & FERREIRA, J. J. (2020). Genome-
Wide Association Study (GWAS) for resistance to Sclerotinia sclerotiorum in 
Common Bean. Genes, 11(12), Art. 1496. DOI: 10.3390/genes11121496. 
(OA) [CHF] [Ver online]  

 
Abstract: White mold (WM) is a devastating fungal disease affecting common bean 
(Phaseolus vulgaris L.). In this research, a genome-wide association study (GWAS) for WM 
resistance was conducted using 294 lines of the Spanish diversity panel. One single-locus 
method and six multi-locus methods were used in the GWAS. Response to this fungus 
showed a continuous distribution, and 28 lines were identified as potential resistance sources, 
including lines of Andean and Mesoamerican origin, as well as intermediate lines between 
the two gene pools. Twenty-two significant associations were identified, which were 
organized into 15 quantitative trait intervals (QTIs) located on chromosomes Pv01, Pv02, 
Pv03, Pv04, Pv08, and Pv09. Seven of these QTIs were identified for the first time, whereas 
eight corresponded to chromosome regions previously identified in the WM resistance. In all, 
468 genes were annotated in these regions, 61 of which were proposed potential candidate 
genes for WM resistance, based on their function related to the three main defense stages 
on the host: recognition (22), signal transduction (8), and defense response (31). Results 
obtained from this work will contribute to a better understanding of the complex quantitative 
resistance to WM in common bean and reveal information of significance for future breeding 
programs.   

 
 

15.- CANIVE, M., CASAIS, R., JIMÉNEZ, J. A., BLANCO-VÁZQUEZ, C., AMADO, 
J., GARRIDO, J. M., JUSTE, R. A., & ALONSO-HEARN, M. (2020). 
Correlations between single nucleotide polymorphisms in bovine CD209, 
SLC11A1, SP110 and TLR2 genes and estimated breeding values for several 
traits in Spanish Holstein cattle. Heliyon, 6(6), Art. e04254. DOI: 
10.1016/j.heliyon.2020.e04254. (OA) [SA] [Ver online]  

 
Abstract: Little is known about the correlations between the genetic susceptibility/resistance 
to Mycobacterium avium subsp. paratuberculosis (Map) infection and the estimated breeding 
values for type, production and functional traits. Previously, we identified 70 combinations of 
five single nucleotide polymorphisms (SNPs) in four bovine innate immune genes 

https://doi.org/10.1016/j.smallrumres.2020.106244
https://doi.org/10.3390/genes11121496
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(SLC11A1, SP110, TLR2, CD209) that are associated with the genetic risk of 
paratuberculosis (PTB) or Johne's disease progression, which can be graded as low 
(LOWIN), latent (LATIN), or patent (PATIN) risk. Other possible combinations of these 5 
SNPs were grouped in the average group (AVERIN). In the current study, differences in 
estimated breeding values (EBVs) for several traits were analyzed using linear models in a 
large cohort of Holstein cows (N = 15656) genotyped across Spain in 2016 or 2017. After the 
assignment of each genotyped cow to a risk group, cows within the PATIN risk group (N = 
1448) had a superior combined genetic index (2797.57), type genetic index (524.62), milk 
yield (653.92 kg), protein yield (21.77 kg), fat yield (24.82 kg) and economic merit index (125 
Euros) compared with the other three risk groups. Statistically significant differences in the 
longevity scores between the cows that were included in the PATIN risk group (108.85) and 
the LOWIN (107.82) and AVERIN (107.92) groups were also observed. The associations 
between the genetic risk groups and PTB diagnostic results were validated in a population of 
99 cows from a Spanish farm with a high prevalence of PTB. Significant differences in ELISA 
readings between the PATIN (65.49 %) and the AVERIN (15.97 %), LATIN (2.11 %), and 
LOWIN (3.27 %) groups were observed. In addition, significant differences in Map DNA 
copies/gram of feces were observed between the PATIN and the other three risk groups. 
These results together with the substantial economic impact of PTB in dairy cattle support the 
selection of the animals with less susceptibility to PTB in the Spanish breeding program. 

   
 

16.- CANON-BELTRÁN, K., GIRALDO-GIRALDO, J., CAJAS, Y. N., BELTRÁN-
BRENA, P., HIDALGO, C. O., VASQUEZ, N., LEAL, C. L. V., GUTIÉRREZ-
ADÁN, A., GONZÁLEZ, E. M., & RIZOS, D. (2020). Inhibiting diacylglycerol 
acyltransferase-1 reduces lipid biosynthesis in bovine blastocysts produced 
in vitro. Theriogenology, 158, 267-276. DOI: 
10.1016/j.theriogenology.2020.09.014 [SRA] [Ver online]   

 
Abstract: Diacylglycerol acyltransferase-1 (DGAT1) is one of the DGAT enzymes that 
catalyzes the final step in the synthesis of triacylglycerol, which is a major component of the 
lipid droplets in embryos. Intracellular lipids accumulated in embryos produced in vitro have 
been associated with reduced cryotolerance and quality. The objective of the present study 
was to investigate the influence of DGAT1 inhibition on embryo development, quality, and 
post-vitrification survival, in addition to expression profiles of selected lipid metabolism-
regulating and oxidative stress genes. Bovine cumulus-oocyte complexes were matured and 
fertilized in vitro and were cultured in synthetic oviduct fluid (SOF) supplemented with 5% 
fetal calf serum (FCS) alone (Control) or with 1, 5, 10 or 50 μM DGAT1 inhibitor (A922500®; 
D1, D5, D10, and D50, respectively) or 0.1% dimethyl sulfoxide (CDMSO: vehicle for DGAT1 
inhibitor dilution) from 54 h post-insemination until Day 8 post insemination. No differences 
were found in blastocyst yield on days 7 and 8 in Control, CDMSO, D10, and D50 groups. 
Embryos cultured with 10 or 50 μM DGAT1 inhibitor had greater mitochondrial activity 
(P < 0.01), and increased number of cells (P < 0.05), while the cytoplasmic lipid content was 
reduced (P < 0.01), the latter associated with altered expression profiles of selected genes 
regulating lipid metabolism or genes related with oxidative stress (transcript abundance 
increased for SLC2A1 and SLC2A5 and decreased for DGAT1 and GPX1). Importantly, the 
survival rate of blastocysts produced with 10 μM DGAT1 was higher than that of Control, 
CDMSO and D50 groups at 72 h after vitrification and warming (73.8 vs 57.1, 55.9 and 56.1%, 
respectively, P < 0.001). In conclusion, inhibition of DGAT1 synthesis in bovine embryos 
produced in vitro abrogates the negative effect of FCS by decreasing their lipid content, 
increasing mitochondria activity and improving embryo cryotolerance, as well as favoring the 
expression of lipid metabolism regulating and oxidative stress-related transcripts.  

 
 

17.- CARDAS, J. B., DECONINCK, D., MÁRQUEZ, I., TORRE, P. P., GARCÍA-
VAZQUEZ, E., & MACHADO-SCHIAFFINO, G. (2020). New eDNA based tool 
applied to the specific detection and monitoring of the endangered European 
eel. Biological Conservation, 250, Art.108750. DOI: 
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10.1016/j.biocon.2020.10875. [SA] [Ver online]   
 

Abstract: European eel (Anguilla anguilla) populations have declined drastically over the last 
decades and it has been included in the IUCN red list of endangered species as critically 
endangered since 2007. Thus, continuous population monitoring is crucial in order to warrant 
the conservation of this emblematic species.Environmental DNA (eDNA) has been recently 
implemented as a powerful method for the detection and monitoring of freshwater species, 
particularly for endangered species, where eDNA methods have shown to be less invasive 
than other methods (e.g. electrofishing).In this study, we developed and validated, under 
controlled conditions, a new species-specific tool for detecting A. anguilla from water samples 
by means of eDNA. Furthermore, we applied a semi-quantitative approach for monitoring of 
glass eel at different depths (surface and bottom) during different seasons in two rivers of 
northern Spain (Nalón and Sella rivers). We detected a significantly higher proportion of 
positive DNA amplifications in bottom than surface samples. Moreover, the proportion of 
replicas with positive amplification varied along the estuaries sections examined, and 
especially in the different sampling months. The temporal detection trends found in this study 
were compatible with the known upstream migration pattern of this species. Altogether, this 
study contributes to the establishment of a simple, easy and cheap system based on eDNA, 
that could be routinely applied in conservation research and management programs to 
monitoring wild populations of endangered species. 

 
 

18.- CIORDIA, M., GARCÍA, J. C., & LOUREIRO, M. D. (2020). Hot water treatment: 
an effective method for disinfecting Castanea sativa mill. dormant scions 
against Dryocosmus kuriphilus Yasumatsu. Pest Management Science, 
76(5), 1944-1948. DOI: 10.1002/ps.5727. [CHF] [TA] [EDAF] [Ver online]  

 
Abstract: Backgraound: The Asian chestnut gall wasp (ACGW) Dryocosmus 
kuriphilus Yasumatsu is the most severe pest of the genus Castanea worldwide. After its 
arrival in Europe, the insect dispersed rapidly from Italy to other European countries, as well 
as spreading over long distances within each country because of the unintentional transport 
of infested chestnut material owing to the fact that infestation inside the dormant buds is 
visually undetectable. Hot water treatment (HWT) has been tested in terms of pest and 
diseases control in propagation processes with a wide range of plant material and species, 
including the Asian chestnut Castanea mollissima cv ‘Qing’. Taking into account the different 
thermal tolerances of plant species, an experiment to disinfect Castanea sativa scions from 
ACGW by HWT was performed. The effects of the immersion of dormant scions for 10 min at 
two water temperatures (49 and 52 °C), with and without a previous period of water hydration, 
were tested. 
Results: A 10 min soak at 49 °C was effective in killing ACGW larvae while retaining an 
excellent percentage of successful grafts. The pre-HWT hydration stage did not influence the 
success of the treatment. Positive shoot growth was also recorded after HWT. 
Conclusions: We report for the first time the effectiveness of a simple and environmentally 
friendly protocol based on hot water for the disinfection of European chestnut (C. sativa) 
scions against D. kuriphilus. This will enable nurseries to supply plants free from this pest, 
preventing the insect dispersion, which will have a positive socio-economic impact to the 
chestnut tree sector. Also positive environmental impact will be favoured as gall wasp 
proliferation will decrease. 

  
 

19.- DE LA ROZA-DELGADO, B., CUEVAS-VALDÉS, M., & MUÑIZ, R. (Abril, 2020). 
Classification of subclinical mastitis in raw cow milk using near infrared 
reflectance spectroscopy. [Comunicación]. SPIE Defense + Commercial 
Sensing Digital Forum (Online). En M. S. Kim, B. A. Chin, & B. K. Cho (Eds.), 
Sensing for Agriculture and Food Quality and Safety XII, Proceedings of SPIE, 
11421. Art. 114210V. [NPF] [Ver online] 

https://doi.org/10.1016/j.biocon.2020.108750
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Abstract: Mastitis is an infectious-contagious disease that causes an inflammation of the 
udder that affects a high proportion of dairy cows throughout the world. The difficulty of its 
diagnosis (which requires culture media especially for its isolation) and inefficiency of 
antibiotics in your treatment, what become a fearsome enemy if detected its presence in a 
dairy farm, since only very rigorous hygiene and disposal measures of the positive cows, are 
the measures known for controlling it. While it is true that subclinical mastitis does not usually 
increase in greatly the amount of colony forming unit (CFU)/ml (x1000) of tank milk, can 
contribute some bacteria potentially harmful to human health, also alters the composition of 
milk. This research introduces the development of an analytical methodology for on-site 
monitoring the CFU/ml in raw milk at farm level by using a portable NIR sensor 
MicroPhazirTM NIR spectrometer, using a total of 1266 liquid milk samples, scanned at room 
temperature without pre-treatment. Samples were divided into two sub-sets. The training set 
composed of 1197 samples, and a set of 69 samples to external validation. Classification 
models were used for the prediction of CFU/ml in milk at legal level: < 400 and ≥ 400 
CFU/ml(x1000), achieving less than 3% of penalties.  

 
 

20.- DE LA TORRE-SANTOS, S., ROYO, L. J., MARTÍNEZ-FERNÁNDEZ, A., 
CHOCARRO, C., & VICENTE, F. (2020). The mode of grass supply to dairy 
cows impacts on fatty acid and antioxidant profile of milk. Foods), 9(9), Art. 
1256. DOI: 10.3390/foods9091256. (OA) [NPF] [Ver online]  

 
Abstract:  The optimization of milk production includes a rational use of forages, respect for 
the environment and offers the best quality to consumers. Milk production based on grass 
and forages produces healthier milk and it is widely spread throughout the Atlantic arc to 
maximize milk yield per hectare. However, the mode of offering the grass can have a major 
influence on milk composition. The aim of this study was to evaluate the effect of grass supply 
mode (grazing, zero-grazing or ensiling) on dairy cows’ performance, with particular reference 
to fatty acids and fat-soluble antioxidants concentration. A three by three Latin square 
experiment was performed with 18 dairy cows. Experimental treatments consisted of 
exclusive feeding with grass silage and zero-grazing, both offered ad libitum indoors, or 
grazing for 24 h. The results showed that grazing cows had a higher dry matter intake and 
greater milk yield than cows feeding on grass silage and zero-grazing, as well as higher 
concentrations of protein, lactose, nonfat-solids and urea in milk than housed cows. Milk fat 
from grazing cows had a higher proportion of unsaturated fatty acids than from cows feeding 
on grass silage and zero-grazing, with significant differences in the proportion of vaccenic 
and rumenic acids. The 18:1 trans-11 to 18:1 trans-10 ratio is proposed as biomarker to 
identify the milk produced from the management system of grazing cattle. Milk from grazing 
cows had a greater proportion of lutein than cows eating grass silage, with the zero-grazing 
system having intermediate values. In conclusion, the mode of grass supply affects fatty acid 
and antioxidant profiles of milk.  

 
 

21.- DI VITTORI, V., BITOCCHI, E., RODRÍGUEZ, M., ALSEEKH, S., BELLUCCI, 
E., NANNI, L., GIOIA, T., MARZARIO, S., LOGOZZO, G., ROSSATO, M., DE 
QUATTRO, C., MURGIA, M. L., FERREIRA, J. J., CAMPA, A., XU, C., 
FIORANI, F., SAMPATHKUMAR, A., FROHLICH, A., ATTENE, G., 
DELLEDONNE, M., USADEL, B., FERNIE, A. R., RAU, D., & PAPA, R. 
(2020). Pod indehiscence in common bean is associated to the fine regulation 
of PvMYB26. Journal of Experimental Botany, 1-17. 
DOI:10.1093/jxb/eraa553. (OA) [CHF] [Ver online]  

 
Abstract:  In legumes, pod shattering occurs when mature pods dehisce along the sutures, 
and detachment of the valves promotes seed dispersal. In Phaseolus vulgaris (L)., the major 
locus qPD5.1-Pv for pod indehiscence was identified recently. We developed a 
BC4/F4 introgression line population and narrowed the major locus down to a 22.5 kb region. 

https://doi.org/10.3390/foods9091256
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Here, gene expression and a parallel histological analysis of dehiscent and indehiscent pods 
identified an AtMYB26 orthologue as the best candidate for loss of pod shattering, on a 
genomic region ~11 kb downstream of the highest associated peak. Based on mapping and 
expression data, we propose early and fine up-regulation of PvMYB26 in dehiscent pods. 
Detailed histological analysis establishes that pod indehiscence is associated with the lack of 
a functional abscission layer in the ventral sheath, and that the key anatomical modifications 
associated with pod shattering in common bean occur early during pod development. We 

finally propose that loss of pod shattering in legumes resulted from histological convergent 
evolution and that it is the result of selection at orthologous loci. 

 
 

22.- DÍAZ, F., DÍAZ-LUIS, A., SIERRA, V., DIÑEIRO, Y., GONZÁLEZ, P., GARCÍA-
TORRES, S., TEJERINA, D., ROMERO-FERNÁNDEZ, M. P., DE VACA, M. 
C., COTO-MONTES, A., & OLIVÁN, M. (2020). What functional proteomic and 
biochemical analysis tell us about animal stress in beef?. Journal of 
Proteomics, 218, Art. 103722. DOI: 10.1016/j.jprot.2020.103722. [SPA] [Ver 
online]  

 
Abstract:  Animal management practices may influence the animal's susceptibility to stress, 
with detrimental effects on the ultimate meat quality. In this field, proteomics is a promising 
tool that reveals the biological pathways underpinning the effect of animal's pre-slaughter 
stress (PSS) on the ultimate meat quality. The objective of this work was to study the effect 
of a pre-slaughter procedure that may promote stress, such as mixing unfamiliar animals 
during the transport and lairage period, on the post-mortem muscle proteome of young bulls 
reared under two different farm management systems (Intensive or Extensive). Comparative 
proteomics and biochemical analysis reveal the effect of PSS on biochemical pathways 
involved in the meat colour development, muscle redox status, energy metabolism and 
autophagy. This work highlights the potential of some muscle proteins such as Beclin-1 
(autophagy marker), CKM (biomarker of energy transduction) and proteins of the energy 
metabolism (ALDOA, PYGM, PGM1, PKM, GPI) as potential biomarkers to discriminate beef 
samples according to the incidence of PSS. 

 
 

23.- DÍAZ-LUIS, A., DÍAZ, F., DIÑEIRO, Y., GONZÁLEZ-BLANCO, L., ARIAS, E., 
COTO-MONTES, A., OLIVÁN, M. & SIERRA, V. (Abr. 2020ª- Feb 2021ᵖ). 
Nuevos indicadores de carnes DFD: estrés oxidativo, autofagia y apoptosis. 
Información Técnica Económica Agraria (ITEA), 117 (1),3-18. DOI: 
10.12706/itea.2020.006. (OA) [SPA] [Ver online]  

  
Abstract: In cattle, pre-slaughter stress causes the appearance of DFD (Dark, Firm, Dry) 
beef, with defective postmortem muscle pH decline and detrimental quality that reduce its 
commercial value. This paper aims to study differences in oxidative stress, cell survival or 
death mechanisms (autophagy/apoptosis) and pro teomic biomarkers at 24 h post-mortem 
between beef carcasses with normal pH decline (pH = 5.4-5.8 at 24 h post-mortem) used as 
CONTROL and carcasses with pH at 24 h hours post-mortem (pH24) > 6.0 classified as DFD, 
in order to understand the relevant changes on the early post-mortem muscle metabolism 
related to the DFD occurrence. Cell oxidative stress was analyzed as total antioxidant activity 
and damage of macromolecules (proteins and lipids). The results showed that DFD meat had 
increased muscle antioxidant activity (P < 0.05) as well as increased protein damage (P < 
0.05). In addition, biomarkers of autophagy (Beclin-1 and LC3- II/LC3-I) and apoptosis 
(caspase-3), and changes of the muscle proteome were analyzed. The results showed the 
coexistence of autophagy and apoptosis in the muscle tissue at 24 h post-mortem, but with 
differential expression (P < 0.05), which allows to discriminate between DFD and CONTROL 
beef. 
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24.- FERNÁNDEZ-SANZ, A. M., RODICIO, M. R., & GONZÁLEZ, A. J. (2020). 
Phenotypic and genotypic analysis of Pseudomonas syringae recovered from 
symptomatic beans and associated weeds in Northern Spain. European 
Journal of Plant Pathology, 157(2), 377-387. DOI: 10.1007/s10658-020-
02010-z. [CHF] [Ver online]  

 
Abstract:  Thirty isolates of Pseudomonas syringae other than pathovar (pv.) phaseolicola, 
recovered from beans (18) and weeds (12) in a Northern Spanish region, were studied by a 
polyphasic approach, including phenotypic tests, detection of levansucrase and toxin 
(syringomycin and syringopeptin) genes, typing by RAPD (Random Amplified Polymorphic 
DNA) and PFGE (Pulsed-Field Gel Electrophoresis). The isolates were phenotypically 
heterogeneous, and both RAPD and PFGE, probed to be highly discriminative, as they were 
almost able to differentiate at the level of isolate. Phylogenetic analysis based on conserved 
genes of the core genome (rpoD, gltA and gyrB) distributed the isolates in three different 
clades (2A, 2B and 2C) belonging to phylogroup 2 of the P. syringae complex. According to 
toxin production, 18 of them, within clade 2B, were assigned to P. syringae pv. syringae and 
five of these caused symptoms after experimental inoculation on bean pods. Four of the five 
pathogenic isolates were obtained from weeds, supporting the role of weeds associated with 
bean crops, particularly Cyperus rotundus, Malva sylvestris, and Polygonum lapathifolium, as 
a reservoir of the pathogen. In conclusion, results of this study suggest that apart from P. 
syringae pv. phaseolicola, P. syringae isolates circulating in our region are mostly epiphytes, 
and support the role of weeds associated with bean crops as reservoir of pathogenic strains 

of P. syringae pv. syringae. 

 
 

25.- FUENTE-GARCÍA, C., SENTANDREU, E., ALDAI, N., OLIVÁN, M., & 
SENTANDREU, M. A. (2020). Characterization of the myofibrillar proteome 
as a way to better understand differences in bovine meats having different 
ultimate pH values. Proteomics, 20(12), Art. 2000012. DOI: 
10.1002/pmic.202000012. [SPA] [Ver online]  

 
Abstract: Influence of ultimate pH (pHu) on the occurrence of defective meats known as 
dark, firm, and dry (DFD) meats has been studied through a proteomic approach at early 
post-mortem times. The myofibrillar sub-proteome of longissimus thoracis et 
lumborum muscle from twelve loin samples from Asturiana de los Valles x Friesian yearling 
bulls, previously classified into two groups of six samples according to their pH values 
(normal, pHu < 6.0 and high, pHu ≥ 6.0), is analyzed at 24 h post-mortem. 
Fractionation/enrichment of muscle samples is carried out by combining OFFGEL 
fractionation in the pH range 4–7 followed by sodium dodecyl sulfate polyacrylamide gel 
electrophoresis (SDS-PAGE) of the retrieved liquid fractions. Four protein bands satisfactorily 
discriminate between meat samples with normal and high pHu. These bands are quantified 
by image analysis, and further identified by liquid chromatography-mass spectrometry as 
desmin, pyruvate kinase, myosin light chain, and myosin heavy chain-1 and -2. Coupling 
OFFGEL and SDS-PAGE separation with MS provides detailed and reproducible myofibrillar 
protein profiles enabling comparison among the sample groups assayed. This makes feasible 
to identify biomarkers capable to better understand pre-slaughter stress condition susceptible 
to give DFD meats with high pHu values. 

 
 

26.- FUENTE-MAQUEDA, F., RODRÍGUEZ, A., MAJADA, J., FERNÁNDEZ, B., & 
FEITO, I. (2020). Methodology optimization for the analysis of phenolic 
compounds in chestnut (Castanea sativa Mill.). Food Science and Technology 
International, 26(6), 520-534, Art. 1082013220911782. DOI: 
10.1177/1082013220911782. [CHF] [Ver online]  

 
Abstract:  Phenols are bioactive substances of great interest because of their involvement 
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in plant physiology, their use in many industrial processes, and their impact on human health. 
This work aims to summarize the varied approaches to the phenolic analysis of chestnut (bark 
and wood of trunk and branches, leaves, catkins, burs, and fruit) and to collate the optimal 
conditions into an easy to follow and execute protocol. Phenolic compounds were extracted 
by solid–liquid extraction and separated by liquid–liquid extraction. Total phenols content was 
determined by Folin–Ciocalteu assay, condensed tannins by vanillin assay, and hydrolyzable 
tannins (gallotannins and ellagitannins) by high-performance liquid chromatography 
quantification of methyl gallate and ellagic acid following acid methanolysis. The lowest 
temperature for conservation (–80 ℃), lyophilization, and milling (liquid N2) were the most 
effective pretreatments for samples. For quantification of tannins, the use of water clearly 
reduced the sensitivity of the analysis of condensed tannins, whilst the more efficient 
degradation capacity of sulfuric acid improved the methanolysis of hydrolyzable tannins. 
These findings were validated using a range of chestnut tissues, and thus confirm the utility 
and effectiveness of this easy to implement, cost-effective, and efficient protocol. 

 
 

27.- GARCÍA, D., MIÑARRO, M., & MARTÍNEZ‐SASTRE, R. (Dic 2020ª- Ene 2021ᵖ). 
Enhancing ecosystem services in apple orchards: nest boxes increase pest 
control by insectivorous birds. Journal of Applied Ecology. DOI: 
10.1111/1365-2664.13823. [CHF] [Ver online]  

 
Abstract:  Ecological intensification in croplands aims to enhance biodiversity-based 
ecosystem services, helping to increase yield while reducing agricultural environmental 
impacts. Identifying ecological intensification tools of wide applicability and easily implemented 
by farmers is, therefore, an imperative. Here, we verify the efficiency of provisioning artificial 
nest boxes for insectivorous birds to reinforce pest biological control in apple orchards. 
The study was conducted in 24 cider-apple orchards in Asturias (NW Spain) over 3 years. We 
compared the effect of insectivorous birds between orchards with and without nest boxes 
occupied by different bird species, through insectivory estimates based on attack on a sentinel 
pest and measurements of arthropod abundance in apple trees. We also identified preys that 
birds of different species captured to feed nestlings. 
Bird occupancy of nest boxes was widespread, ranging 25.0%–33.3% each year. Great tit was 
the dominant species, followed by blue tit and, occasionally, common redstart. 
Predation pressure on apple pests increased in orchards with nest boxes, as judged by the 
increased proportion of sentinel models attacked by birds (34.9% increase in 2018 and 41.1% 
in 2019), decreased biomass of tree-dwelling arthropods (−51.7%) and reduced probability of 
apple pest occurrence (from 57% to 40%), compared to orchards without nest boxes. 
Nesting species showed different predatory roles in apple orchards. Fewer attacks on sentinel 
pests but lower arthropod biomass was associated with blue tit rather than great tit. Besides, 
blue tit fed nestlings at a faster rate and included in their diet a higher proportion of apple pests 
than great tit, which preyed mostly on other herbivorous insects. 
Synthesis and applications. We demonstrated the usefulness of nest boxes for insectivorous 
birds in enhancing biological control of apple pests at a regional scale, identifying tit species 
as complementary predators of apple pests and herbivores. From the farmers' perspective, 
providing nest boxes in orchards may represent an efficient, easy to implement, cheap and 
attractive measure of ecological intensification, compatible with other actions fostering 
biodiversity in croplands. 
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Abstract:  Reproductive techniques can lead to developmental abnormality and phenotypic 
changes in the offspring (Guo XY et al, Fertil Steril, 2017). In cattle, changes in calf phenotype 
due to embryo vitrification/warming (V/W) and freezing/thawing (F/T) are not well known. In 
this study we compared basic blood parameters and health of calves born from embryos 
transferred after V/W and F/T vs. fresh. Abattoir oocytes were matured and fertilized in vitro 
with N=4 Asturiana de los Valles (AV) and N=3 Holstein bulls. Embryos were cultured in 
SOFaaci‐BSA (with or w/o 0.1% FCS) from Day‐0 to Day‐6, and then w/o protein. Expanded 

blastocysts (Day‐7; N=112) were singly transferred to recipient heifers (Holstein, AV and their 
crosses). Calves born were clinically examined and blood samples were taken before and 1 
to 4h after colostrum intake. Blood was analysed in situ in a Vetscan i‐STAT One analyser 
(Scil Animal Care, Madrid, Spain; CG4+ and CHEM8+ cartridges). Data were analysed by 
parametric (GLM; P<0.05) and non‐parametric (Krustal‐ Wallis) tests (P<0.05), with REGWQ 

as a post‐hoc test. Calves born after F/T (N=22), V/W (N=14) and from fresh (N=12) embryos 
did not differ in birth weight (39.4±2.3, 39.8±2.4 and 40.9±2.5 kg, respectively from now on) 
and gestation length (283.1±1.6, 284.5±1.2 and 283.0±1.7 days). Within F/T, V/W and fresh 
embryos, respectively, capillary refill time (CRT; 3.63±0.16, 3.22±0.17 and 2.51±0.19 s), 
rectal temperature (39±0.11, 38.9±0.12 and 38.3°C±0.12) and creatinine (3.8±0.21, 
3.94±0.23 and 2.7±0.26 mg/dL) were higher (P<0.0004) after V/W and F/T. Partial pressure 
of CO2 (PCO2; 50.29±1.38, 53.21±1.47 and 56.6±1.68 mmHg) decreased (P<0.0151) after 
F/T, and packed cell volume (PCV; 23.01±1.07, 28.71±1.25 and 25.62±1.33 %PCV) and 
hemoglobin (g/dL) were higher (P<0.0002) after V/W. Colostrum intake decreased CRT 
(P<0.001), heart rate (beats/min; P<0.0282), pCO2 (P<0.0001), creatinine (P<0.0125), PCV 
(P<0.0036) and hemoglobin (P<0.0034), while pH (P<0.0011) and base excess (mmol/L; 
P<0.0329) increased. All differences were subtle, as all parameters analyzed were comprised 
within healthy ranges. Further metabolomics studies are in course, in parallel to identification 

of putative epigenetic changes due to cryopreservation. 
 

 
29.- GÓMEZ, E., CARROCERA, S., MARTÍN, D., PÉREZ-JANEZ, J. J., PRENDES, 
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Abstract:  Direct transfer (DT) of cryopreserved embryos to recipients facilitates on-farm 
application. We analyzed a new freezing/thawing (F/T) procedure for in vitro produced (IVP) 
embryos, integrating: 1) an ethylene-glycol based system; 2) a culture step without protein; 
and 3) a synthetic protein substitute (CRYO3) in cryopreservation medium. IVP embryos from 
abattoir ovaries were cultured in groups in BSA-containing synthetic oviduct fluid with or 
without 0.1% fetal calf serum (FCS) until Day-6. Morulae and early blastocysts were 
subsequently cultured without protein from Day-6 onwards. Day 7 and Day 8 expanded 
blastocysts (EXB) were subjected to F/T or vitrification/warming (V/W). Thawed and warmed 
EXB were cultured in vitro, and development rates, cell counts and dead cells were analyzed 
in surviving embryos. V/W improved survival over F/T (live and hatching rates at 2 h, 24 h 
and 48 h) (P < 0.0001), and FCS before Day 6 did not affect in vitro survival. After F/T, 
embryos had lower cell counts in the ICM, TE and total cells than after V/W. Day-7 embryos 
after F/T showed % apoptotic, % pycnotic and % total dead cells higher (p < 0.05) than their 
Day-8 counterparts, probably because F/T reduced the numbers of ICM cells within Day-8 
embryos. Thereafter, Day-7 blastocysts were transferred to heifers in an experimental herd. 
There were no differences in birth rates with frozen (-FCS [n = 40]: 45%; +FCS [n = 14]: 28%), 
vitrified (-FCS [n = 47]: 53%; +FCS [n = 11]: 36%) and fresh (-FCS [n = 30]: 47%; +FCS 
[n = 17]: 53%) embryos. However, frozen embryos produced with FCS showed 5/9 
miscarriages after Day-40. Calves born from frozen (n = 22), vitrified (n = 29) and fresh 
(n = 22) transfers did not differ in birth weight, gestation length and daily gain weight 
(P > 0.10). Subsequently, transfer of frozen embryos (n = 29) derived from oocytes collected 
from live, hormonally stimulated cows in experimental herd, led to pregnancy rates of 57% 
(heifers) and 40% (dry cows). with EXB on Day-62 Finally, embryos produced with BSA were 
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transferred to cows in an on-field trial (frozen [n = 80]; fresh [n = 58]), with no differences in 
pregnancy rates (days 30–40). Pregnancy and birth rates could not be predicted 
from in vitro approaches. The new F/T system yields pregnancy and birth rates comparable 
to vitrified and fresh embryos without birth overweight. The absence of products of animal 
origin, defined chemical composition, and direct transfer entail sanitary, manufacturing and 
application advantages. 
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biomarkers in blood plasma of BOS TAURUS beef cattle after transfer of in 
vitro produced embryos. Journal of Proteomics, 225, Art. 103883. DOI: 
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Abstract: Blood biomarkers may help to predict pregnancy in recipients of in vitro produced 
(IVP) embryos. Using 1H nuclear magnetic resonance, we quantified 36 metabolites in the 
blood plasma of recipients (90% heifers, healthy, 1.95 years on average at the time of 1st 
embryo transfer –ET-) collected at Day-0 (estrus) and Day-7 (before ET time). First, IVP 
embryos were transferred to Asturiana de los Valles recipients as fresh (F) (N = 26) and 
vitrified/warmed (V/W) (N = 48) (discovery groups). Only at estrus, we discovered 4, 11, and 
5 (F-ET), and 2, 2, and 4 (V/W-ET) metabolites that predicted pregnancy on Day-40, Day-62 
and calving time, respectively (ROC-AUC > 0.700; P < .05). Thereafter, validation was 
performed in independent samples (N = 67 F and N = 63 V/W) of three cattle breeds by an 
index of overall classification accuracy (OCA>0.650, P < .05). The numbers of candidate 
biomarkers validated were 2, 9 and 1 (F-ET) and 2, 2, and 3 (V/W-ET) on Day 40, Day-62 
and calving time. Relevant metabolites were validated at the three (2-Oxoglutaric acid (F-ET), 
and 2-Hydroxybutyric acid and Dimethylamine (V/W-ET)) and two pregnancy endpoints 
(Ketoleucine (F-ET); Day-40 and Day-62) analysed. Fatty acid degradation and oxidative 
metabolism were enriched in pregnant recipients. The candidate biomarkers identified can 
improve embryo-recipient selection. 
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Abstract: Metabolomics may identify biomarkers in blood that differentiate pregnant from 
open embryo recipients. Fresh and vitrified/warmed, in vitro-produced embryos were 
transferred to Holstein recipients (discovery group). Recipient blood plasma collected on Day-
0 (estrus) and Day-7 (before embryo transfer) were analyzed by nuclear magnetic resonance 
(N = 36 metabolites quantified). Metabolites whose concentrations differed between open and 
pregnant recipients were analyzed [(P < 0.05); false discovery rate (FDR) (P < 0.05)]. 
Biomarkers were identified in Day-7 plasma (receiver operator characteristic–area under 
curve (ROC–AUC) > 0.650; t-test P < 0.05; random forests, mean decrease accuracy) and 
cross-validated in independent Holstein, beef, and crossbred recipients (overall classification 
accuracy -OCA-; P < 0.05). Recipients with fresh embryos showed N = 6 biomarkers 
consistently on Day-40, Day-62, and at birth. Recipients with vitrified embryos showed N = 5 
biomarkers on Day-40 and Day-62 but only one biomarker at birth. The most predictive 
biomarkers identified at birth within fresh embryos were oxoglutaric acid (ROC–AUC = 0.709; 
OCA = 0.812) and ornithine (ROC–AUC = 0.731; OCA = 0.727), while l-glycine was identified 
in vitrified embryos (ROC–AUC = 0.796; OCA = 0.667) together with other predictive 
biomarkers not identified at birth (Day-62: l-glutamine ROC–AUC = 0.757; OCA = 0.767) 
and l-lysine (Day-62: ROC–AUC = 0.680; OCA = 0.767). Pathway enrichment analysis 
distinguished between pregnant recipients for fresh (enriched energy oxidative metabolism 
from fat) and vitrified (lower lipid metabolism) embryos. Metabolomics can select individuals 
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that will become pregnant in a defined cycle. 
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Abstract: Cattle breeds may differ substantially in their metabolism. However, the 
metabolomes of dairy and beef cattle are not well-known. Knowledge of breed-specific 
metabolic features is essential for biomarker identification and to adopt specific nutritional 
strategies. The muscle hypertrophy (mh), a beef cattle phenotype present in Asturiana de los 
Valles (AV) but absent in Asturiana de la Montaña (AM) and Holsteins, may underlie such 
differences. We compared the plasma metabolomes of Holstein, AV, AM, and crossbred 
cattle recipients selected for meta-analysis within an embryo transfer (ET) program. Blood 
samples were collected on day 0 (oestrus) and day 7 (prior to ET) (N = 234 samples × 2 
days). Nuclear magnetic resonance quantified N = 36 metabolites in plasma, and more 
metabolic differences between breeds were found on day 0 (N = 19 regulated metabolites) 
than on day 7 (N = 5). AV and AM largely differed from Holstein cattle (N = 55 and 35 enriched 
metabolic pathways, respectively); however, AV and AM differed in N = 6 enriched pathways. 
Metabolic activity was higher in AV than in Holstein cattle, as explained in part by the mh 
phenotype. The metabolomic characterization of breeds facilitates biomarker research and 
helps to define the healthy ranges of metabolite concentrations.  
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Abstract:  Although sheep meat has a small share of ∼1.5 % of the total meat production in 
the EU, sheep farming is of great importance to rural development and the environment. 
Enhancing the quality of lamb meat of local breeds is essential to ensure both profitability for 
sheep producers and the conservation of endangered breeds. This study aimed to (i) 
characterise the evolution of spoilage microorganisms in refrigerated vacuum-packed lamb 
meat from a total of 10 farms housing 8 local breeds of Portuguese, Spanish, Italian and 
Slovenian origin raised in intensive, extensive or semi-extensive regime; and (ii) elucidate 
how intrinsic properties of meat can affect its microbial spoilage. Cold carcass weight (CCW), 
ultimate pH (pH24) and proximate analysis were quantified on carcass/meat from each of the 
285 animals raised and slaughtered for this purpose; while mesophiles, lactic acid 
bacteria, Pseudomonas spp. and psychrotrophic bacteria were enumerated during 15-day 
storage at 4 °C. Substantial variability in all attributes were found between the ten farms. 
CCW of intensively-raised lambs (21.4 kg; 95 % CI: 20.6–22.1 kg) were higher (p < 0.05) than 
the ones in semi-extensive regime (14.9 kg; 95 % CI: 14.4–15.4 kg), and in turn these were 
heavier (p < 0.05) than the extensively raised lambs (12.4 kg; 95 % CI: 12.0–12.7). Mean 
contents of protein (76.5–87.4% db), fat (3.78–13.1% db) and ashes (4.62–5.65% db) in lamb 
meat were highly dependent on the farm. Although meat from some farms was associated to 
higher microbial levels, in general, microbial growth was found to be modulated by intrinsic 
properties of meat. Higher pH24 (p < 0.05), moisture (p < 0.05), protein content (p < 0.05) and 
ashes content (p < 0.01) accelerated spoilage rate; whereas meat from heavier carcasses (p 
< 0.001) and of higher fat content (p < 0.01) presented slower growth of spoilage bacteria. In 
order to improve the microbial quality of lamb meat, animal handling must be enhanced to 
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minimise pre-slaughter stress; slaughtering practices and hygiene must be improved; and a 
carcass classification system could be adopted towards the selection of fatter animals and 
chilled carcasses of optimal pH24. 
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Abstract:  As Pestalotiopsis sensu lato has been described as a producer of numerous 
metabolites that are effective against other microorganisms and since they were found in 
samples of chestnut bark with the appearance of healed cankers, the present study was 
proposed to assess whether these isolates had any effect on the fungus causing the chestnut 
blight, Cryphonectria parasitica.For this, 13 isolates from 60 samples of chestnut bark were 
selected and tested against C. parasitica, finding that two of them were able to eliminate this 
fungus, another strain limited its growth and the rest had no effect on it. To identify these 
fungi, a multiphasic approach was used, which showed that the two antagonistic strains 
belonging to the species Neopestalotiopsis zimbabwana, one of Neopestalotiopsis sp. and 
the rest of the isolated strains corresponded to the genus Pestalotiopsis. These two strains 
were inoculated in chestnut plants to verify their possible pathogenicity, being innocuous for 
the tree. Therefore, two strains with great potential as agents of biological control against C. 
parasitica have been identified. 
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Abstract:  Pollinator conservation has become a key challenge to achieve sustainable 
agricultural landscapes and safeguard food supplies. Considering the potential negative 
effects of pollinator decline, international efforts have been developed to promote agri-
environmental measures and pollinator-friendly management practices. However, little effort 
has been devoted to farmers’ perceptions and knowledge about pollinators, or to farmers’ 
role in enhancing pollination. We administered 376 face-to-face questionnaires in four areas 
of Spain with different dominant pollinator-dependent crops, to assess the factors behind 
farmers’ perceptions, knowledge, and practices adopted to promote pollination. Overall, 
92.7% of the respondents recognized that pollinator insects are necessary for crop 
production, and 73.4% perceived pollinator decline in their farms. We found that farmers had 
moderate knowledge about pollinators (6.1 ± 1.8, on a 1–10 scale). The most applied 
practices to promote pollinators were reducing insecticide spraying (53.2% of respondents), 
diversifying crops (42.8%), and increasing fallow fields (39.1%). Factors such as education, 
age, concern about the pollinator crisis, and professional dedication to agriculture strongly 
influenced farmers’ knowledge and current application of pollinator-friendly practices. 
Implications of our results for the ongoing reform of the Common Agricultural Policy are 
discussed, highlighting the need to increase engagement and trust of farmers through 
communication and technical assistance. 

 
 

36.- HIDALGO-CANTABRANA, C., MORO-GARCÍA, M. A., BLANCO-MÍGUEZ, A., 
FDEZ-RIVEROLA, F., OLIVÁN, M., ROYO, L. J., RIESTRA, S., 
MARGOLLES, A., LOURENÇO, A., ALONSO-ARIAS, R., & SÁNCHEZ, B. 

https://doi.org/10.1016/j.biocontrol.2020.104187
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/pestalotiopsis
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/cryphonectria-parasitica
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/pathogenicity
https://doi.org/10.1080/14735903.2020.1807892


22 
 

(2020). The extracellular proteins of Lactobacillus acidophilus DSM 20079(T) 
display anti-inflammatory effect in both in piglets, healthy human donors and 
Crohn's Disease patients. Journal of Functional Foods, 64, Art. 103660. 
DOI:10.1016/j.jff.2019.103660. (OA) [SPA] [NPF] [Ver online]  

 
Abstract:  Lactobacillus genus includes both probiotic and representative strains of the 
human gut microbiota. Independent studies have reported on the anti-inflammatory properties 
of different Lactobacillus strains, although we are far from understanding the underlying 
molecular interplay. In this work we show that a daily administration of Lactobacillus 
acidophilus DSM20079T (DSM20079) to healthy piglets resulted in plasmatic increases of the 
anti-inflammatory IL10, whilst IL12 and the pro-inflammatory ratio IL12+TNFα/IL10 
decreased. The extracellular protein fraction of DSM20079 was identified as the responsible 
for the crosstalk interaction that elicited these tolerogenic effects. This strain was able to 
activate innate immune pathways in dendritic cells and to decrease the production of pro-
inflammatory cytokines in both CD4+/CD8+ T cell subsets in healthy donors and in Crohn’s 
Disease patients. The tolerogenic effect exerted by the extracellular proteins of this strain 
suggests their potential use as coadjutant for therapeutic applications targeting chronic 
inflammatory illnesses. 
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Abstract:  Three trials were conducted to study the effect of including in the ration of dairy 
cows the intercrop faba bean-rapeseed or Italian ryegrass silages on feed intake, milk quality 
and enteric methane emissions. Ten lactating Holstein cows, randomly allocated in two 
groups, were used in each trial in a crossover design. Dry matter intake and milk yield were 
recorded daily for each data period. Milk was sampled for analyses three times per period. 
Enteric methane emission was estimated applying a model that includes bodyweight, dry 
matter intake, nutritional values of feeds and milk composition. Concentrate and grass intake 
did not differ between treatments, while total mixed ration intake was higher with Italian 
ryegrass silage. Milk yield and protein concentration also increased with the Italian ryegrass 
treatment. The milk urea concentration was higher with the faba bean and rapeseed diet. 
Fatty acid profiles were affected by feeding strategy. Thereby, t11 18:1, c9 18:1 and total 
unsaturated fatty acid were higher when the intercrop silage was fed. As consequence, 
atherogenicity index and thrombogenicity index were lower under that treatment. Estimated 
enteric methane emissions did not differ between treatments. In conclusion, faba bean-
rapeseed intercrop can be an alternative to Italian ryegrass to feed dairy cows. The rations 
formulated with the intercrop silage have potential to improve the milk fatty acid content, and 
show healthier profiles for consumers. However, it would be useful to study the protein content 
of these crops to avoid possible excess urea in milk and to maintain sustainable milk yield 
and milk protein content. 
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Abstract:  Neospora caninum is an apicomplexan cyst-forming parasite that is considered 
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one of the main causes of abortion. The pathogenic mechanisms associated with parasite 
virulence at the maternal-foetal interface that are responsible for the outcome of infection are 
largely unknown. Here, utilizing placentomes from cattle experimentally infected with high-
virulence (Nc-Spain7) and low-virulence (Nc-Spain1H) isolates, we studied key elements of 
the innate and adaptive immune responses, as well as components of the extracellular matrix 
(ECM), at 10 and 20 days post-infection (dpi). The low-virulence isolate elicited a robust 
immune response characterized by upregulation of genes involved in pathogen recognition, 
chemokines and pro-inflammatory cytokines, crucial for its adequate control. In addition, Nc-
Spain1H triggered the expression of anti-inflammatory cytokines and other mechanisms 
implicated in the maintenance of ECM integrity to ensure foetal survival. In contrast, local 
immune responses were initially (10 dpi) impaired by Nc-Spain7, allowing parasite 
multiplication. Subsequently (20 dpi), a predominantly pro-inflammatory Th1-based response 
and an increase in leucocyte infiltration were observed. Moreover, Nc-Spain7-infected 
placentomes from animals carrying non-viable foetuses exhibited higher expression of the IL-
8, TNF-α, iNOS and SERP-1 genes and lower expression of the metalloproteases and their 
inhibitors than Nc-Spain7-infected placentomes from animals carrying viable foetuses. In 
addition, profound placental damage characterized by an alteration in the ECM organization 
in necrotic foci, which could contribute to foetal death, was found. Two different host-parasite 
interaction patterns were observed at the bovine placenta as representative examples of 
different evolutionary strategies used by this parasite for transmission to offspring. 
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Abstract: Visna/Maedi is a disease of sheep caused by small ruminant lentivirus 
(SRLV) infection that is widespread throughout the world and that has been 
recognized to be present in the Basque Country (Spain) since the early 1980′s. 
Nearly seven decades of studies have improved the knowledge on its clinical signs 
and epidemiology. However, its slow progressive nature, subclinical most of the time, 
makes difficult to assess its real impact on productive traits, a question of critical 
importance to balance out the economic costs it causes and the benefits of designing 
and deploying an eradication program. Development of a dairy breeding program 
since the 90 s in the local Latxa sheep population has provided data on milk 
productivity in several flocks where SRLV infection prevalence has been 
continuously monitored. This study analyses retrospectively the association between 
SRLV prevalence and production variables during ten yearly lactations in three Latxa 
dairy flocks with medium-high SRLV seroprevalence. Our results indicate that 
average standard lactation of seropositive sheep was 6.7 % lower than controls. The 
largest differences (p < 0.001) were observed at the ewe lifetime peak of production 
between second and fourth lactations. Lifelong milk and lamb production data 
indicated even a higher impact, with costs rising up to nearly 50 €/ewe/year. This 
substantial production decrease associated with subclinical SRLV infection in Latxa 
dairy sheep supports the benefit of establishing a SRLV control program. A rough 
cost-benefit analysis indicated that even in a medium-yielding breed, testing 

expenses would be largely covered by milk production improvement.  
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Abstract:  This study investigated the effect of bovine oviductal fluid from late follicular (LF) 
and early luteal (EL) phases on bull sperm functionality under non-capacitating (NCAP) and 
capacitating (CAP) conditions. Frozen-thawed semen samples from five bulls were thawed 
and incubated (0, 1 or 2 h) in NCAP and CAP media supplemented with 1% bovine oviductal 
fluid (LF and EL groups) and in absence of fluid (C group). Motion parameters were assessed 
by CASA; sperm viability, acrosomal integrity and membrane lipid disorder parameters were 
evaluated by flow cytometry; and sperm DNA fragmentation was evaluated by the Comet 
assay. Finally, in vitro fertilization with sperm treated under CAP conditions was performed 
and further embryo culture results evaluated. In NCAP medium, addition of LF and EL fluid 
increased the total and progressive motility, and LF fluid improved the stability of sperm DNA. 
However, under CAP conditions addition of LF and EL fluid decreased some sperm motion 
parameters and some parameters of sperm DNA stability. Proportion of viable sperm cells 
with low lipid disorder was higher in NCAP than CAP medium and addition of LF fluid 
markedly increased the proportion of viable spermatozoa with high lipid disorder and 
acrosome alteration (spontaneous acrosome reaction). Under current conditions, incubation 
of bull sperm with oviductal fluid before insemination did not affect detrimentally the IVF 
results nor embryo development, being blastocyst rate similar between CAP-LF, CAP-EL and 
control groups. In conclusion, oviductal fluid positively influences sperm functionality and 
modulate in vitro capacitation. 
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(OA) [NPF] [Ver online]  

 
Abstract: The study was carried out in the central Andes of Peru aiming to evaluate 
promising genotypes of dual-purpose barley (greater grain and straw yield), cultivated during 
the dry season. Twenty-five genotypes, of which 22 were barley mutants generated by 
induction from the commercial variety UNA La Molina 96 were tested. A completely 
randomized block design with 25 barley genotypes and 3 replications per genotype was used. 
The yield in grain (kg/ha) and straw (kg DM/ha) was evaluated, as well as the protein content, 
neutral detergent fibre and in vitro digestibility of organic matter for the straw. The genotypes 
that showed the best characteristics for a dual-purpose barley were UNALM 96 M6h-617, 
followed by UNA 80 line 525 and UNALM 96 M6h-326. No significant relationship was found 
between grain and straw production. 
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Abstract:  Different bovine breeds and production systems are used worldwide, giving rise 
to differences in intrinsic and extrinsic characteristics of beef. In order to meet the consumer 
requirements, new approaches are currently being developed to guarantee tenderness, taste, 
and juiciness of beef. However, the final consumer perception is complex, and it is also 
affected by several interrelated variables. This study aimed to evaluate the physicochemical 
parameters and sensory profile of three Spanish cattle breeds under different livestock 
production systems (extensive and intensive) and pre-slaughter handling conditions (mixing 
and not mixing with unfamiliar individuals at pre-mortem time). Meat samples from each 
group were also studied at different ageing times (7 and 14 days). Regarding sensory 
attributes, twelve panelists assessed meat samples and an exhaustive statistical analysis 
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was carried out. The most evident and strongest effect was the breed type, allowing a great 
differentiation among them using principal components and discriminant analysis. The 
livestock production system was the second most important parameter, significantly affecting 
odor, flavor, and textural profile (fibrousness). It can be concluded that there were marked 
differences in the traits of these beef that could be modified by other factors in order to fulfill 
consumer tastes. 
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Abstract: Grapevine (Vitis vinifera L.) cultivation in Asturias (Northwestern Spain) was on the 
brink of extinction in the last century. Nevertheless, the present century is witnessing its 
rebound as a consequence of the recognition of the Cangas Wine Designation of Origin. The 
long period of abandonment has resulted in a lack of information about the most suitable 
rootstocks for the attainment of optimal quality. In this study, the agronomical and oenological 
parameters of the ‘Verdejo Negro’ cultivar grafted on three rootstocks (‘196-17 C’, ‘101-14 
MG’ and ‘3309 C’) were studied. Three repetitions of ten vines for each rootstock were 
disposed in a completely randomized design. Agronomical (phenology, yield, pruning weight 
and Ravaz index) and enological (berry, must and wine composition) parameters were 
measured, and the elaborated wines were sensorially evaluated. Concerning phenology, the 
‘101-14 MG’ rootstock advanced the veraison in the last two years of the study. The year 
significantly influenced many of the agronomical and enological parameters, whereas the 
rootstock only affected the Weaver index, which was higher for the ‘101-14 MG’ rootstock, 
indicating a more advanced maturation with this rootstock, and at the wine volatile acidity, 
higher for ‘3309 C’ wines. When the wines of ‘Verdejo Negro’ grafted on the three studied 
rootstocks were sensorially evaluated, few differences were found. Wines from ‘101-14 MG’ 
scored slightly better for nose parameters, although the overall judgment was very similar for 
all the wines. Considering the small effect of the rootstocks on the wines of ‘Verdejo Negro’, 
there is no clear recommendation at present. But it is important to take into account the effects 
of climate change, since the advance of maturation induced by the ‘101-14 MG’ rootstock 
may hinder the production of balanced wines of the ‘Verdejo Negro’ cultivar in the future. The 
predicted earlier ripening may lead to grapes with excessive sugar level, low acidity and a 
decoupling of phenolic and technological maturity.  
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Abstract:  Spanish goat encephalitis virus (SGEV) is a novel tick-borne flavivirus subtype, 
closely related to the flavivirus louping ill virus (LIV). SGEV caused a severe, acute and mortal 
neurological disease outbreak in northern Spain in a goat herd. In order to characterize the 
cell population in lesions and to determine the distribution of the inflammatory cells, central 
nervous system (CNS) samples of nine female Alpine goats challenged subcutaneously with 
SGEV over the right thorax behind the elbow were evaluated using immunohistochemistry 
(microglia-Iba1, T lymphocytes-CD3, B lymphocytes-CD20 and astrocytes-GFAP). The 
number of microglia (37.8 %) and T lymphocytes (21.5 %) was greater than the number of B 
lymphocytes (16.8 %). Goats were classified into clusters based on the severity of histological 
lesions in CNS (A-mild to moderate lesions and B-severe lesions). Microglia was significantly 
more abundant than T and B lymphocytes in cluster B (severe lesions). The total area 
occupied by glial foci revealed that medulla oblongata and spinal cord were the most affected 
tissues. Astrogliosis (GFAP+) was present in the majority of the CNS sections being near to 
the pial surface. The lesion predominance on the right side of the medulla oblongata, which 
could be associated to the site of challenge suggestive of neurotropic route was also 
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statistically confirmed. Results suggest that the cellular immune response would be the most 

important response to the SGEV infection. 
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Abstract:  Attaining and maintaining the Official Tuberculosis Free status continues to be a 
challenge when several domestic and wild hosts contribute to the maintenance of 
the Mycobacterium tuberculosis complex (MTC). Local tuberculosis hotspots are sometimes 
identified in cattle in low-prevalence regions. We have, therefore, studied one such hotspot 
in depth in order to produce an epidemiological diagnosis. Host population size and MTC 
prevalence were estimated in selected wildlife and in livestock, while on-cattle environmental 
DNA detection was additionally used as a proxy for risk of exposure at the farm (herd) level. 
Positive skin test reactors were found on16 of the 24 cattle farms studied in the period 2012–
2016. Although all goats tested negative to the skin test during this period, MTC was 
confirmed in four sheep at slaughter, thus indicating an unknown prevalence of infection in 
this host species. With regard to wildlife, the prevalence of MTC infection based on culture 
was 8.8% in the case of wild boar (Sus scrofa), and the only road-killed badger (Meles meles) 
submitted for culture tested positive. Two criteria were employed to divide the cattle farms 
into higher or lower risk: tuberculosis testing results and environmental DNA detection. 
Environmental MTC DNA detection yielded significant differences regarding “use of regional 
pastures” and “proximity to woodland”. This study suggests that on-animal environmental 
DNA sampling may help when assessing contact risk as regards MTC in livestock at the herd 
level. This tool opens up new avenues of epidemiological research in complex multi-host 
settings. 
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Abstract: While the importance of biological control for crop production is widely 
acknowledged, research on how farmers perceive on-farm natural enemies remains scarce. 
This paper examines cider-apple farmers' perceptions and knowledge of the concept of 
biological control and the specific organisms underpinning its provision (i.e. natural enemies) 
in the cider-apple orchards of Asturias (N Spain). Although these orchards host a high 
diversity of natural enemies, certain pests continue to be a problem, e.g. the codling moth 
and the fossorial water vole. By conducting 90 face-to-face surveys, we found that farmers 
“under-estimated” the importance of biological control and the role played by natural enemies 
in suppressing pests from cider-apple orchards. Furthermore, farmers were particularly 
unaware of the indirect benefits of biological control, such as the increased quality and yield 
of product. Farmers also perceived that different taxa of natural enemies contribute to 
biological control to differing extents, for example, birds, such as buzzard, robin and tit, were 
perceived as the most important natural enemies, while arachnids and insects (excluding 
ladybug) were perceived as less important. This perceived difference in the biological control 
contribution of vertebrates and invertebrates could be influenced by farmers' local knowledge, 
acquired on-farm through daily experiences, as well as from external sources. In addition, we 
found that farmers did recognize many interactions between natural enemies and pests, 
although there were serious misconceptions and knowledge gaps. Finally, we revealed that 
education level, being a full-or part time farmer rather than a ‘hobby’ farmer, time spent 
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working in agriculture, and orchard size are all factors that positively influence farmer's 
perception of natural enemies. Our results provide insights for a future management of cider-
apple orchards which promotes biological control through: (1) creating initiatives to develop 
farmers' knowledge regarding biological control and natural enemies, (2) fostering traditional 
farming systems that contribute to preserving local ecological knowledge of biological control, 
and (3) establishing networks of farmers so they can learn from each other and share local 
knowledge. 
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Abstract:  Making agriculture more sustainable requires a greater understanding of animal-
mediated ecosystem services. The beneficial effects of pest-control and pollination provided 
by, respectively, insectivorous birds and pollinator insects are essential for many crops. 
Improving these ecosystem services simultaneously in the same crop system means, first, 
identifying the drivers of animal biodiversity that operate in agricultural landscapes, and 
second, revealing the relationships between biodiversity and the two services. Here, for two 
years, we addressed how landscape and small-scale orchard features affected bird and 
insect biodiversity (abundance and species richness) in cider apple orchards in northern 
Spain. We examined the effects of bird and insect biodiversity on the magnitude of, 
respectively, insectivory and pollination. Bird biodiversity was positively affected by the cover 
of apple canopy within orchards, whereas that of pollinators responded positively to the cover 
of semi-natural woody habitats and eucalyptus plantations in the surrounding landscape, and 
also on the level of bloom at the orchard scale. Insectivory, estimated from sentinel model 
and exclusion experiments, was positively affected by increased abundance and richness of 
birds across orchards. Similarly, fruit set responded positively to higher abundance and 
richness of wild bees, whereas seed set mostly depended on the abundance of wild 
pollinators. Our findings suggest simultaneous positive effects of animal biodiversity on pest-
control and pollination in apple orchards, with no sign of trade-offs between biodiversity 
groups or between ecosystem functions. A multi-scaled management of orchard-level 
features (apple canopies and surrounding hedgerows for birds, and apple bloom and ground 
cover for pollinators) and landscape-level ones (surrounding cover of semi-natural woody 
habitats, moderate for birds, high for pollinators) is encouraged for the simultaneous 
enhancement of pest-control and pollination. Biodiversity-farming win-win scenarios are 
possible in cider apple orchards by simultaneously promoting multiple animal-mediated 
ecosystem services. 
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liposome-based extenders for cryopreservation of dairy bull semen. Animal 
Reproduction Science, 215, Art. 106315. DOI: 
10.1016/j.anireprosci.2020.106315. [SRA] [Ver online]  

 
Abstract:  The study was conducted to compare the effect of four commercially available 
extenders (Triladyl®- egg yolk-based; Andromed® and Bioxcell®-plant based and Optixcell®-
liposome-based) on post‐thaw sperm quality and functionality variables evaluated using 

computer‐assisted sperm analysis and flow cytometry. A total of 30 ejaculates from five bulls 
were analysed. With use of Triladyl®, sperm had a greater post-thaw total motility than with 
use of Bioxell® and Optixcell® but there was no difference as compared with use of 
Andromed® with the greatest (P < 0.05) percentage of progressively motile cells. With use of 
Optixcell®, there was a greater (P < 0.05) percentage of sperm with an intact membrane than 
with use of Triladyl® and Bioxcell®, but values were similar with use of Andromed®. 
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Acrosome damage in semen preserved with use of Optixcell® was less than with use of 
Bioxcell® and Andromed®. With use of Optixcell®, there was a greater percentage of viable 
spermatozoa with a lesser lipid disruption (P < 0.05) when compared with the other extenders. 
Production of peroxides was greater for sperm cryopreserved with use of Triladyl® and 
Optixcell® while less superoxide was produced in the samples cryopreserved with the egg 
yolk-based extender. Optixcell® appears to be a promising alternative to replace traditional 
egg yolk extenders. With use of Optixcell®, however, there were greater peroxide 
concentrations after thawing. With use of Andromed®, there were similar results as with use 
of Optixcell®, therefore, it could be an effective substitute for egg-yolk based media due to 
the greater proportion of highly and progressively motile spermatozoa at thawing. 
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Abstract:  This research introduces a novel approach for real-time analysis of individual cow 
milk samples in order to get an estimation of required quality control parameters such as 
lactose, protein, fat, and solids-non-fat (SNF), in order to distinguish their concentrations in 
conventional cow milk. This will permit the classification of milk samples according to their 
quality, and help to avoid penalties over quality issues in dairy facilities. To fulfil this goal a 
newly developed mobile application has been implemented, along with a neural network 
based model fed with spectral data from a handheld near infrared reflectance (NIR) 
spectrophotometer. With the combination of this application and a portable NIR sensor, milk 
quality parameters can be estimated by dairy farms on their own premises. 
The model was obtained by means of the widely used machine learning framework 
TensorFlow provided by Google Inc. A total of 903 fresh cow milk samples collected over a 3 
year period, were used to train and validate the models. 
The advantages provided by this mobile application at the milking stage allows us to know in 
real-time the quality control parameters for each cow milk sample, individually. This offers an 
immediate management change capability along with enhanced decision making potential at 
farm level, thus leading to the optimisation of the quality of milk production. 
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Abstract:  Introduction: Bovine female and male embryos differentially release metabolites 
with signalling effects to culture media. However, it is unknown if the embryo-maternal 
interface (EMI) metabolome is modified by embryonic sex. 
Objective:To analyse using a combination of 1H NMR and a co-culture of endometrial cells 
the EMI. 
Results: Twenty-six metabolites were identified and quantified in the EMI, nine metabolites 
reflected the sex of the embryo rather than their presence. 
Conclusions: 1H NMR is sensitive enough to perform quantitative analysis of sex-induced 
differences in the EMI. These results may help to understand the embryo-maternal dialogue 
on the basis of embryonic sex. 
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bacteria affect as accumulation and tolerance in salix atrocinerea. Science of 
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Abstract:  Arsenic (As)-reducing bacteria are able to influence As-speciation and, in this way, 
change As bio-availability. In consequence, this has an impact on As uptake by plants growing 
on polluted soil and on the effectiveness of the phytoremediation process. To be able to 
efficiently utilize these bacteria for As-phytoremediation in the field, a better understanding of 
the plant-bacterial interactions involved in As-tolerance or toxicity is needed. In this work, 
seedlings of a clone of Salix atrocinerea derived from a specimen naturally growing on an As-
polluted brownfield were grown under gnotobiotic conditions exposed to As, and in the 
presence or absence of two of its field-associated and in vitro characterized plant growth-
promoting (PGP) bacteria. The inoculation with Pantoea sp., induced a moderate reduction 
of AsV to AsIII in the exposure medium that, together with a coordinated plant response of 
As uptake, chelation and sequestration, increased As accumulation in roots; which is reflected 
into a higher phytostabilization. However, inoculation with Rhodococcus erythropolis due to 
a higher disproportionate reduction of AsV to AsIII in the medium caused less As 
accumulation in roots that non-bioaugmented plants and despite the lower As content, the 
concentrations of AsIII present in the medium and the damage suffered in roots and leaves, 
indicated that As tolerance mechanisms (such as prevention of AsIII uptake and efflux) did 
not occur in time to avoid physical disturbance and plants growth reduction. Interestingly, by 
two different metabolic pathways -coordinated by different key transporters mediating As 
uptake, tolerance, distribution and vacuolar accumulation at the roots- both bacteria limited 
As accumulation in Salix shoots. Our results provide for the first time a detailed insight in the 
plant-bacterial responses and physiological changes contributing to As tolerance in S. 
atrocinerea, that will facilitate the design of effective strategies for exploitation of plant-
associated microorganisms for phytoremediation. 
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Abstract:  The wild pig population on Molokai, Hawaii, USA is a possible reservoir for bovine 
tuberculosis, caused by Mycobacterium bovis, and has been implicated in decades past as 
the source of disease for the island’s domestic cattle. Heat-inactivated vaccines have been 
effective for reducing disease prevalence in wild boar in Spain and could prove useful for 
managing M. bovis in Molokai wild pigs. We designed an experiment to test this vaccine in 
wild pigs of Molokai genetics. Fifteen 3–4-month-old pigs were orally administered 106–
107 colony forming units (cfu) of heat-inactivated M. bovis (Vaccinates; n = 8; 0.2 mL) or 
phosphate buffered saline (Controls; n = 7; 0.2 mL). Each dose was administered in a 0.5 mL 
tube embedded in a fruit candy/cracked corn mix. Boosters were given seven weeks post-
prime in the same manner and dose. Nineteen weeks post-prime, pigs were orally challenged 
with 1 × 106 cfu of virulent M. bovis. Twelve weeks post-challenge, pigs were euthanized and 
necropsied, at which time 23 different tissues from the head, thorax, and abdomen were 
collected and examined. Each tissue was assigned a lesion score. Ordinal lesion score data 
were analyzed using non-parametric Wilcoxon Signed Rank test. Effect size was calculated 
using Cohen’s d. Four of eight Vaccinates and four of seven Controls had gross and 
microscopic lesions, as well as culture-positive tissues. Vaccinates had statistically lower 
lesion scores than Controls in the following areas: gross thoracic lesion scores (p = 
0.013 Cohen’s d = 0.33) and microscopic thoracic lesion scores (p = 0.002, Cohen’s d = 
0.39). There were no differences in head lesion scores alone, both gross and microscopic, 
nor were there differences when comparing combined gross and microscopic head and 
thoracic lesion scores. These results are indicative that this vaccination protocol affords a 
modest degree of infection containment with this vaccine in Molokai wild pigs 
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Abstract:  Two sets of nine ciders were made by cryo-extraction for two consecutive harvests 
combining three types of ice cider apple juices (mono-varietal, bi-varietal and multi-varietal) 
and three autochthonous Saccharomyces bayanus yeast strains. The type of juice 
significantly influenced the pH values and the contents of sorbitol and shikimic acid in the ice 
juices. The strains used as starters did develop the fermentation producing ciders with 
alcoholic degrees between 8.75 and 11.52 (% v/v) and volatile acidities lower than 0.55 g 
acetic acid/L. Regarding the ice ciders, the apple mixture significantly influenced the levels of 
methanol (higher in mono-varietal ciders), 2-phenylethanol, and some minor acetate esters 
(higher in the bi-varietal ciders). The last ciders were also more floral, buttery, acidic and bitter 
than those made from mono- and multi-varietal juices. In the first harvest, the ciders obtained 
from the bi-varietal apple mixture scored lower for overall sensory quality. 
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Abstract:  Currently, it is very demanded by nutritionists the availability of real-time on farm 
analysis for Total Mixed rations ( TMR ) quality control at the level of individual dairy farms. 
This study refers to the prediction of Crude Protein ( CP) in TMR, after transference of a 
library file ( N =394 ) of TMR samples from a monochoromator instrument, to two on-farm 
portable instruments (NIR4Farm, AUNIR, UK and AURORA, GraiNIT, Italy). The results 
obtained demonstrated that CP can be predicted by NIRS at “ on farm level”, with an accuracy 
similar to the most expensive at-line laboratory instruments. 
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consumer description of sweet ciders obtained by cryo-extraction. Food 
Chemistry, 338, Art. 127829. DOI: 10.1016/j.foodchem.2020.127829. (OA) 
[TA] [Ver online]  

 
Abstract:  Nine ciders obtained by cryo-extraction were analysed for chemical, olfactometric 
and sensory characteristics. Three types of ice apple juices and three autochthonous yeast 
strains were evaluated. The quantitative volatile profile is mainly influenced by the apple juice. 
Regarding the olfactometric profiles of the ice ciders, 23 odorants not previously found in 
Spanish still ciders, and described as sweet, spicy, fruity and floral were observed. Among 
these, it is worth mentioning 5 high-boiling point compounds found in an olfactometric zone 
where heavy, phenolic odours predominate in still ciders. The sensory descriptions obtained 
by Check-All-That-Apply classified the ice ciders mainly by their sweet taste and smoothness, 
these attributes being the most influential in the assessment of the overall quality of the ciders. 
The most highly valued ciders were described as the sweetest, most fruity ones, in agreement 
with their having the highest values for the ratio between total sugars and total acidity. 
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56.- RAMOS-IBEAS, P., GIMENO, I., CANON-BELTRAN, K., GUTIÉRREZ-ADÁN, 
A., RIZOS, D., & GÓMEZ, E. (2020). Senescence and apoptosis during in 
vitro embryo development in a bovine model. Frontiers in Cell and 
Developmental Biology, 8, Art. 619902. DOI: 10.3389/fcell.2020.619902. (OA) 
[GRA] [Ver online]  

 
Abstract:  According to the World Health Organization, infertility affects up to 14% of couples 
under reproductive age, leading to an exponential rise in the use of assisted reproduction as 
a route for conceiving a baby. In the same way, thousands of embryos are produced in cattle 
and other farm animals annually, leading to increased numbers of individuals born. All 
reproductive manipulations entail deviations of natural phenotypes and genotypes, with in 
vitro embryo technologies perhaps showing the biggest effects, although these alterations 
are still emerging. Most of these indications have been provided by animal models, in 
particular the bovine species, due to its similarities to human early embryo development. 
Oocytes and embryos are highly sensitive to environmental stress in vivo and in vitro. Thus, 
during in vitro culture, a number of stressful conditions affect embryonic quality and viability, 
inducing subfertility and/or long-term consequences that may reach the offspring. A high 
proportion of the embryos produced in vitro are arrested at a species-specific stage of 
development during the first cell divisions. These arrested embryos do not show signs of 
programmed cell death during early cleavage stages. Instead, defective in vitro produced 
embryos would enter a permanent cell cycle arrest compatible with cellular senescence, in 
which they show active metabolism and high reactive oxygen species levels. Later in 
development, mainly during the morula and blastocyst stages, apoptosis would mediate the 
elimination of certain cells, accomplishing both a physiological role in to balancing cell 
proliferation and death, and a pathological role preventing the transmission of damaged cells 
with an altered genome. The latter would acquire relevant importance in in vitro produced 
embryos that are submitted to stressful environmental stimuli. In this article, we review the 
mechanisms mediating apoptosis and senescence during early embryo development, with a 
focus on in vitro produced bovine embryos. Additionally, we shed light on the protective role 
of senescence and apoptosis to ensure that unhealthy cells and early embryos do not 
progress in development, avoiding long-term detrimental effects. 

 
 

57.- REGO, G., FERRERO, F., VALLEDOR, M., CAMPO, J. C., FORCADA, S., 
ROYO, L. J., & SOLDADO, A. (2020). A portable IoT NIR spectroscopic 
system to analyze the quality of dairy farm forage. Computers and Electronics 
in Agriculture, 175, Art. 105578. DOI: 10.1016/j.compag.2020.105578. [NPF] 
[Ver online]  

 
Abstract:  Having rapid and reliable knowledge of the quality of dairy farm forage is crucial 
for technicians and producers. However, the necessary equipment to fulfil these requirements 
is oftentimes expensive and complex to use. This work presents a portable instrument system 
to analyze the nutritional values of dairy farm forage using near-infrared spectrometry (NIRS) 
techniques. Using the Internet of Things (IoT) tools, data are sent to the cloud for processing; 
following this, they are accessible to any device. To analyze the nutritional values of dairy 
farm forage a chemometric model and implemented the instrument to understand the 
relationship between the measured spectrum and the concentration of the substances of 
interest was developed. The quality of the proposed methodology was validated by comparing 
reference and NIR data by using the statistic Standard Error of Calibration. 

 
 

58.- RODRÍGUEZ MADRERA, R., CAMPA NEGRILLO, A., SÚAREZ VALLES, B.., 
& FERREIRA FERNÁNDEZ, J. J. (2020). Characterization of extractable 
phenolic profile of common bean seeds (Phaseolus vulgaris L.) in a Spanish 
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diversity panel. Food Research International, 138, Art. 109713. DOI: 
10.1016/j.foodres.2020.109713. [TA] [CHF] [Ver online]  

 
Abstract:  Phenolic compounds are important bioactive compounds in common bean 
(Phaseolus vulgaris L.). The aim of this work was the characterization of extractable phenolic 
profile (corresponding to 12 hydroxycinnamic acids and derivatives, 13 anthocyanins and 15 
flavonols) in a bean diversity panel constituted by 220 lines, all grown under the same 
environmental conditions. Hydroxycinnamic derivatives were detected in all samples, while 
anthocyanins and flavonols were not detected in samples with completely white seed coats. 
In general, lines with black seeds showed higher contents of anthocyanins, followed by some 
red-seeded lines, while notable levels of flavonols were detected in market classes, including 
those with yellow, pink, and cream seed coats. However, a clear relationship between 
phenolic composition and seed phenotype could not be established, indicating the great 
influence of the genotype. This wide variability in the phenolic profiles analyzed is of particular 
interest for further breeding trials and the selection of varieties on the basis of this group of 

compounds. 
 
 

59.- RODRÍGUEZ MADRERA, R., & SÚAREZ VALLES, B. (2020). Development and 
validation of ultrasound assisted extraction (UAE) and HPLC-DAD method for 
determination of polyphenols in dry beans (Phaseolus vulgaris). Journal of 
Food Composition and Analysis, 85, Art. 103334. DOI: 
10.1016/j.jfca.2019.103334. (OA) [TA] [Ver online]  

 
Abstract:  An analytical method for extraction and quantitative determination of the main 
phenolic compounds (hydroxycinnamic acids and derivatives, anthocyanins and flavonols) in 
dry beans (Phaseolus vulgaris) is described. The best extraction conditions were: 100% 
sonication amplitude, 10.3 min extraction, 46% ethanol, 1.5 g dry bean flour and 30 mL of 
solvent. The developed method was validated in terms of accuracy and precision. Good 
linearity was obtained, with correlation coefficients exceeding 0.999 and the quantification 
limits ranged from 0.25 μg/g (p-coumaric acid) to 1.38 μg/g (kaempferol). The accuracy 
ranged between 88 and 92% and the reproducibility of the method was always < 5.8% (RSD). 
The method was applied to a set of 17 accessions with different phenotypes. Results showed 
a greater presence, in all cases, of ferulic acid derivatives, compared to the sinapic acid 
and p-coumaric acid derivatives. Except for the white variety Xana, flavonoids were detected 
in all samples. Higher levels of anthocyanins were detected in Black Turtle Soup, a black 
bean, characterized by a higher content of delphinidin 3-O-glucoside, petunidin 3-O-glucoside 
and malvidin 3-O-glucoside. The flavonols showed a remarkable diversity, the 3-glucoside 
derivatives being the most abundant in all samples. 

 
 

60.- ROMÁN-TRUFERO, A., MARTÍNEZ, A., OSORO, K., GARCÍA-PRIETO, U., & 
CELAYA, R. (2020). Beef production from yearling calves under conventional 
or organic management. Animal Production Science, 60(4), 584-594. DOI: 
10.1071/an18462. (OA) [SPA] [Ver online]   

 
Abstract:  The objective of this research was to compare yearling beef calf production 
(bodyweight – BW gains and carcass characteristics) under organic and conventional (semi-
extensive) management. The study comprised three production cycles (from weaning to 
slaughter) with a total of 67 calves. For the grazing periods, three replicates (1.6-ha paddocks 
with Lolium perenne–Trifolium repens pasture) per treatment were established, and 4–5 
animals per paddock were managed. Conventional paddocks were fertilised with synthetic 
NPK, whereas manure was used in the organic ones. During finishing, conventional feeding 
consisted of concentrate ad libitum with straw (CC). Under organic regulation, pasture 
grazing (PG), herbage silage (HS) and maize silage (MS), all supplemented with organic 
concentrate, were tested. Results showed similar individual performances before finishing in 
both treatments. Daily BW gain per unit area during spring was greater in conventional than 
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in organic system (5.62 vs 4.27 kg/ha; P < 0.01), propitiating greater final production in the 
former, a result of greater herbage production allowing higher stocking rates managed on 
conventional pastures. During finishing, CC yearlings had greater (P < 0.001) BW gains (1340 
g/day) compared with organic feeding systems, although MS feeding enhanced the gains 
(1116 g/day) over those achieved in PG or HS (average 709 g/day). There were no 
differences among feeding systems in carcass weight and conformation, while the rib 
dissection revealed greater fat contents in CC and MS relative to PG and HS (10.2 vs 
7.5%; P < 0.05). Feeding with maize silage during finishing could be a good option to achieve 
organic beef production levels close to the conventional ones. However, the high price of 
organic concentrate raised feeding costs during finishing in a way that organic beef fattening 
was 36% less efficient than the conventional system in terms of product sales (applying the 
same price per kg carcass weight) minus feeding costs per unit of land area. 

 
 

61.- RUIZ-DÍAZ, S., GRANDE-PÉREZ, S., ARCE-LÓPEZ, S., TAMARGO, C., 
HIDALGO, C. O., & PÉREZ-CEREZALES, S. (2020). Changes in the cellular 
distribution of Tyrosine Phosphorylation and its relationship with the 
acrosomal exocytosis and plasma membrane integrity during in vitro 
capacitation of frozen/thawed bull spermatozoa. International Journal of 
Molecular Sciences, 21(8), Art.2725. DOI: 0.3390/ijms21082725. (OA) [SRA] 
[Ver online]  

 
Abstract:  During sperm capacitation, intracellular signaling leads to protein tyrosine 
phosphorylation (PTP) of multiple cellular structures. However, the connection of this 
molecular signaling to the physiology of capacitated spermatozoa is not completely 
understood. This is the case of the short lifespan of capacitated spermatozoa and their 
increased susceptibility to initiate acrosomal exocytosis (AE) during incubation. Herein, by 
employing frozen/thawed bull spermatozoa, we aimed to study the relationship between PTP 
with AE and with plasma membrane integrity (PMI) at the cellular level. For this, we employed 
double staining following immunofluorescence for PTP combined with fluorescence probes 
for the acrosome (PNA-FITC) and PMI (LIVE/DEAD Fixable Dead Cell Stain Kit). Our results 
revealed that the presence of PTP at sperm head was less abundant in the sperm fraction 
that triggered the AE after 3 h of incubation under capacitating conditions, or by its induction 
with calcium ionophore, compared to the unreacted fraction. Furthermore, PTP at the 
equatorial region of the head (PTP-EQ) was enriched in the fraction showing damaged 
membrane while induction of AE with calcium ionophore did not alter the PMI and its relation 
to PTP-EQ. These results suggest that spontaneous AE and induced AE trigger similar 
cellular events regarding PTP and the spermatozoa showing PTP-EQ are more prone to 
suffer plasma membrane damage. 

 
62.- SÁNCHEZ-VISEDO, A., GALLEGO, B., ROYO, L. J., SOLDADO, A., 

VALLEDOR, M., FERRERO, F. J., CAMPO, J. C., COSTA-FERNÁNDEZ, J. 
M., & FERNÁNDEZ-ARGÜELLES, M. T. (2020). Visual detection of 
microRNA146a by using RNA-functionalized gold nanoparticles. 
Microchimica Acta, 187(3). DOI: 10.1007/s00604-020-4148-4. [NPF] [Ver 
online]  

 
Abstract:  Gold nanoparticles of different sizes have been synthesized and surface-
functionalized with selected RNA probes in order to develop a rapid, low-cost and sensitive 
method for detection of microRNA146a (miR146a). The strategy is based on the change of 
colour that can be observed visually after aggregation of the RNA modified-gold nanoparticles 
(AuNPs) in presence of miR146a. Experimental conditions have been carefully selected in 
order to obtain a good sensitivity that allows to perform visual detection of microRNA at the 
nM level, achieving a detection limit of 5 nM. Good repeatability and selectivity versus other 
sequences that only differ from miR146a in 3 bases was achieved. miR146a has been 
described as one of the main microRNA involved in the immune response of bovine mastitis, 
being expressed in tissue, blood and milk samples. The method was successfully applied to 
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the detection of miR146a in raw cow milk samples. The present scheme constitutes a rapid 
and low-cost alternative to perform highly sensitive detection of microRNA without the need 
of instrumentation and amplification steps for the early detection of bovine mastitis in the 
agrofood industry. 
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Figura 2: Número de artículos realizados en colaboración con otros países  
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Figura 3: Número de artículos por título de revista 
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Figura 4: Cuartiles de las revistas en las que aparecen publicados los artículos 

del SERIDA 

 
Fuente: Elaboración propia 

 

 

Figura 5: Cuartiles de las revistas en las que aparecen publicados los artículos 

del SERIDA según las distintas áreas de investigación

 

Fuente: Elaboración propia 
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