ISSN N° 1853-4333
ISSN On-Line: 2250-8872

Numero XXIV
Ano 14 - 2014

AGRONOMICAS

REVISTA DE INVESTIGACIONES DE LA FACULTAD DE CIENCIAS AGRARIAS - UNR

Facultad de Ciencias Agrarias - Universidad Nacional de Rosario Sett,

Campo Experimental Villarino C.C. Nro. 14 (S 2125 ZAA) - Zavalla - Santa Fe - Argentina g, ()) E U N R Hni\_/ersildgd -

Telefax 0341 - 4970080 - 085 - agro@unr.edu.ar - www.fcagr.unr.edu.ar ’%,:nﬁj;i@ SF1o0gyaelgzany
L]

cienciasagronomicas@unr.edu.ar




ISSN N° 1853-4333
ISSN On-Line: 2250-8872

CIENCIAS AGRONOMICAS

A

REVISTA DE INVESTIGACIONES DE LA FACULTAD DE CIENCIAS AGRARIAS - UNR

Editor Principal
Dra. Susana Rosenstein

Secretario Técnico
Ing. Agr. Néstor Di Leo

Conformacion del Comité Asesor de la Revista
Dr Christophe Jacques Albaladejo
INRA - Universidad Nacional del Sur
Dr René Benavidez

Universidad Nacional de Entre Rios
Dra Elsa Camadro

Universidad Nacional de Mar del Plata
Dra Silvia Cloquell

Universidad Nacional de Rosario

Dr Enrique Cointry

Universidad Nacional de Rosario

Dr Osvaldo Fernandez

Universidad Nacional del Sur

Dra Maria Teresa Font

Universidad Nacional de Rosario

Ing. Agr. (Ph D) Claudio Galmarini
INTA - Universidad Nacional de Cuyo
Dr Marcelo Helguera

INTA - EEA Marcos Judrez

Ing. Agr (Ph D) Daniel Ivan Leskovar
Universidad de Texas

Dr Sergio Montico

Universidad Nacional de Rosario

Dr Juan Pablo Ortiz

Universidad Nacional de Rosario

Dra Rossana Pioli

Universidad Nacional de Rosario

Dr Eduardo Puricelli

Universidad Nacional de Rosario

Ing. Agr (Ph D) Carlos F. Quirés
Universidad de California

Lic. (Ms Sc) Maria Isabel Tort.
INTA - Coordinacion Nac. de Transferencia y Extension
Dr Francisco Santini

Universidad Nacional de Mar del Plata
Dr Ivan Tiranti

Universidad Nacional de Rio Cuarto
Dr Abelardo Vegetti

Universidad Nacional del Litoral

Diseiio y Diagramacién:
DG Juan Manuel Vazquez
Area Prensa y Difusion - Secretaria de Extension FCA - UNR

Coordinadora
Sra. Maria Andrea Barrera
Secretaria de Investigaciones

Correcciones del Inglés
Trad. Gabriela M. Venturi
Catedra de Inglés

Impreso en Argentina - Printed in Argentina

UNR Editora

Editorial de la Universidad Nacional de Rosario

Secretaria de Extension

Urquiza 2050 - S2000A0B - Rosario - Santa Fe - Argentina
Afio 14-N°24 Julio - Diciembre de 2014

1°Edicion de 150 ejemplares

Paginas tipeadas por los Autores.

Se prohibe la reproduccion total o parcial, el almacenamiento, el alquiler, la
transmision o la transformacion del contenido de esta Revista de Investigaciones,
en cualquier forma o por cualquier medio, sea electronico o mecanico, mediante
fotocopias, digitalizacion u otros métodos, sin el permiso previo y escrito de los
autores.

Suinfraccion esta penada por las leyes 11.723 y 25.446

NACIOK,

ONiicHom

SR N

27, ()) 3 U N Universidad )
% oy 5§ Nacional de Rosario
2, <

Facultad de Ciencias Agrarias

UNIVERSIDAD NACIONAL DE ROSARIO

Afio 14 - N 24 - 2014 - P4ginas tipeadas por los Autores.

Facultad de Ciencias Agrarias Universidad Nacional de Rosario
Campo Experimental Villarino - C.C. Nro. 14 (S 2125 ZAA) Zavalla - Santa Fe - Argentina
Telefax 0341 - 4970080 - agro@unr.edu.ar - www.fcagr.unr.edu.ar



CIENCIAS AGRONOMICAS

b REVISTA DE INVESTIGACIONES DE LA FACULTAD DE CIENCIAS AGRARIAS - UNR

Autoridades de la Facultad de Ciencias Agrarias

Decanato:
Ing. Agr. MSc. Guillermo MONTERO

Vicedecanato: ;
Ing. Agr. MSc. Teresa Monica QUESTA

Secretaria de Asuntos Académicos
Secretaria:

Ing. Agr. Silvana SETA
Subsecretaria:

Med. Vet. MSc. Griselda MUNOZ

Secretaria de Ciencia y Técnica
Secretaria:

Ing. Agr. Marta PANELO
Subsecretaria:

Ing. Agr. MSc Miriam E. INCREMONA

Secretaria de Extension Universitaria
Secretario:

Ing. Agr. MSc. Daniel CAMPAGNA
Secretaria Técnica:

Ing. Agr. Florencia Carla SPAGNOLLI

Secretaria de Posgrado
Secretario:

Dr. Juan Pablo ORTIZ
Coordinadora:

Dra. Raquel BENAVIDEZ
Asistencia Técnica:

Dra Juliana STEIN

Secretaria de Asuntos Financieros
Secretario:

C.P.N. Fernando AMELONG
Subsecretaria:

Ing. Agr. MSc. Susana ZULIANI

Secretaria de Asuntos Estudiantiles
Secretario:

Ing. Agr. Gonzalo ARRIZABALAGA
Subsecretaria:

Srta. Julieta LAZZARI

Secretaria de Relaciones Internacionales
Secretario:

Dr. Hugo PERMINGEAT

Coordinadora:

Lic. Maria Eugenia CARDINELE

Direccion del Campo Experimental
Director:

Ing. Agr. Pablo PALAZZESI
Asistente Técnico:

Ing. Agr. Cecilia VIGNA

Direccion General de Administracién
Sra. Maria Teresa SCARPELLO

-02- Ciencias Agrondmicas - Revista XXIV - Afio 14 - 2014



REVISTA DE INVESTIGACIONES DE LA FACULTAD DE CIENCIAS AGRARIAS - UNR

a CIENCIAS AGRONOMICAS

Indice

05 Nota del Editor

Comunicacion Breve

07 Utilizacién nutricional de grano de sorgo por la nutria
mutacién
OLIVERO, R.; DEL PUERTO, M.; CABRERA, M.C.

Articulos Originales

11  Sustentabilidad productiva, econémica y social de un
sistema de produccién ganadero en el nordeste de
Entre Rios
GAETA, N.; MUNOZ, G.

23 Analisis de la variabilidad genética de 23 accesiones de
pisum sativum 1. a través de marcadores moleculares
GUINDON, M. E.; GATTIL I.; COINTRY, E.

29 Efecto de la testa sobre la germinacion de semillas de
handroanthus heptaphyllus tras distintos tiempos de
almacenamiento.

DUARTE E.; AVICO E.; SANSBERRO P.; LUNA C. ex-
aequo

Presentacion de Resiimenes

37 IV Ciclo de seminarios sobre avances en la
caracterizacion genética y molecular de la apomixis
Dra. Viviana Echenique - Dr. Diego Zappacosta - Dra
Silvina Pessino - Dr. Juan Pablo Ortiz - Dra. Maria E.
Sartor

37 Evolutionary approaches to deciphering the functional
switch from sexual to asexual (apomictic) reproduction in
natural plant populations
Sharbel TF

38 Transcriptional landscapes in maize endosperms obtained
after interploidy crosses
Leblanc O, Pratx L

38 An apomixis-linked non coding allele of the origin of
recognition complex subunit 3 downregulates the
functional alelle by an antisense-mediated mechanism in
paspalum

Siena LA, Ortiz JPA, Paolocci F, Caceres ME, Calderini O,

Pessino S, Kaushal P, Pupilli F

39 Ovule specific transcriptomal evolution in the ranunculus
auricomus complex
Pellino M, Hojsgaard D, Horandl E, Schmutzer T, Vogel
H, Scholtz U, Sharbel T

39 Construction of floral transcriptome and mirna databases
for apomictic and sexual genotypes of eragrostis curvula
Garbus I, Romero JR, Selva JP, Pessino S. Echenique V

40 Molecular characterization and expression analysis of the
apomixis-linked exs genes in sexual and apomictic
paspalum notatum
Podio M, Delgado L, Pessino SC, Pupilli F, Ortiz JPA

40 Functional role of candidate pnmekk! in aposporous
development
Mancini M, Permingeat H, Podio M, Siena L, Pupilli F,
Demarchi L, Galuppo F, Arrais-Guimaraes L, Dusi D,
Campos Carneiro V, Felitti S, Beltran C, Sartor M, Seijo
G, Gonzalez AM, Ortiz JPA, Pessino SC

41 Genomic stress and expression of apomixis in weeping
lovegrass
Rodrigo J M, Zappacosta D, Echenique V

41 Expression of genes related with the rna-directed dna
methylation (rddm) pathway in eragrostis curvula sexual
and apomictic genotypes
J.P. Selva, I.Garbus, J.R. Romero, S. Pessino, O. Leblanc
and V. Echenique

42 Pntgsli-like expression during reproductive development
supports a role for rna methyltransferases in the
aposporous pathway
Siena LA, Ortiz JPA, Leblanc O, Pessino SC

42 Variation and inheritance for apomictic component in
diploid paspalum rufum
Delgado L, Sartor ME, Galdeano F, Zuliani J, Espinoza F
and Ortiz JPA

43 Analysis of 2x, 3x and 4x cytotypes distribution and
evaluation of est-ssr markers for determining population
genetic structure of paspalum unispicatum scribn. & merr.
Sartor ME, Gruber LM, Siena LA, Ortiz JPA, Urbani M,
Quarin CL, Espinoza F.

43  Construction of reference floral transcriptome databases
for apomictic and sexual paspalum notatum
Pessino SC, Siena LA, Sartor ME, Podio M, Delgado L,
Ortiz JPA
Informacion para Autores

45 Acerca de la revista

45 Admision de articulos

45 Normas para la presentacién de manuscritos

Ciencias Agrondmicas - Revista XXIV - Afio 14 - 2014 -03-



a CIENCIAS AGRONOMICAS

Presentacion de Resiimenes

OVULE SPECIFIC TRANSCRIPTOMAL EVOLUTION IN THE RANUNCULUS
AURICOMUS COMPLEX

PellinoM', Hojsgaard D’, Horandl E’, Schmutzer T', Vogel H’, Scholtz U', Sharbel T'

'Research Group, Leibniz Institute of Plant Genetics and Crop Plant Research (IPK), Corrensstrasse 3, D-06466 Gatersleben, Germany; > Department
of Systematic Botany, Albrecht-von-Haller Institute for Plant Sciences, University of Gottingen, Untere Karspiile 2, Gottingen, Germany; °
Department of Entomology/Plant Host Adaptation, Max Planck Institute for Chemical Ecology, Hans-Knoll-Strale 8, Jena, Germany. Email:
pellino@ipk-gatersleben.de

Apomixis, clonal reproduction through seed, is a puzzling process that has focused the scientific community for many years. Evolved
independently in many taxa from sexual ancestors, it remains an unresolved process that has interesting evolutionary implications as
well as great economical and agricultural potentials. One hypothesis for the induction of apomixis from sexual reproduction is
heterochronic gene expression (i.e changes in relative expression through time) as a consequence of hybridization. Here we took
advantage of the Ranunculus auricomus complex and its well-studied taxonomy to select 2 sexual species and their intermediate
apomictic hybrid for a targeted gene expression study. RNA-seq data was used to custom design a 1.3K spot microarray that was used
to hybridize cDNA from 4 ovule developmental stages in both apomictic and sexual genotypes. In total 28 arrays were run, and their
analyses allowed us to identify ovule and stage specific gene expression patterns. Moreover, using high quality single nucleotide
(SNP) polymorphisms mined from each species we explored the evolutionary consequences of asexuality (i.e Mullet's ratchet) and
analyzed the genomic effects of hybridity, polyploidy and allelic divergence.

CONSTRUCTION OF FLORAL TRANSCRIPTOME AND MIRNA DATABASES FOR
APOMICTIC AND SEXUAL GENOTYPES OF ERAGROSTIS CURVULA

GarbusI', Romero JR', Selva JP', Pessino S°. Echenique V "’

'Centro de Recursos Naturales Renovables de la Zona Semidrida (CERZOS) - CONICET, Camino de La Carrindanga Km 7, 8000, Bahia Blanca,
Argentina; “Facultad de Ciencias Agrarias, Universidad Nacional de Rosario, Parque Villarino, S2125ZAA, Zavalla, Santa Fe ‘Departamento de
Agronomia, Universidad Nacional del Sur, San Andrés 800, 8000, Bahia Blanca, Argentina. E-mail: echeniq@criba.edu.ar

Eragrostis curvula is a perennial grass native to Southern Africa and widely distributed in semiarid regions of Argentina. Some
cultivars are polyploids (from 4x to 8x) and reproduce by diplosporous apomixis, mode of reproduction strongly affected by ploidy.
Diploids (2n = 2x = 20) are always sexual and very infrequent. Here we report the construction of floral transcriptome and miRNA
databases for apomictic and sexual genotypes of this grass as important tools to study the complex nature of this intriguing
reproductive mode. Total RNA was extracted from flowers at different developmental stages from the tetraploid genotypes
Tanganyika USDA (apomictic) and OTA USDA (sexual). Two samples from each genotype were collected (two different plants,
biological replicas constituted by a mix of different developmental stages) and the same RNA was divided in order to sequence the
transcripts and the miRNAs. Sequencing was carried out at INDEAR (Instituto de Agrobiotecnologia de Rosario, Rosario,
Argentina). Each library (sexual or apomictic) by using the 454 GS FLX+ Roche method, according to the protocol provided by the
manufacturer. miRNA were sequenced using the Illumina platform at GenXpro (Germany). The total number of reads from the
transcriptome was 2,617,197, with a total number of 952,693,285 bp and an average read length of 364.01 bp. Transcripts de novo
assembly (Newbler software package) gave a total of 49,568 contigs (~80,000,000 bp) and 133,782 singletons (~40,000,000 bp).
Annotation was done by using the software BLAST2GO, which assigns Gene Ontology terms, being the most represented categories
biological, biosynthetic and metabolic processes, reproduction, response to stress, small molecule metabolic process and transport.
From these genes, 27, 806 were shared for both, apomictic and sexual genotypes and 3,384 and 6, 366 transcripts were detected only in
the sexual and apomictic genotype, respectively. From these, ~45% could not be annotated (~5,000 genes). The use of the software
MEGAN allowed us to detect approximately 5000 genes that are not represented in other plant species and that are excellent
candidates to analyze. Relative to miRNA, 1,670,483 and 2,274,914 reads were detected in the sexual and apomictic genotype
respectively. Therole of these elements in the reproductive mode is being investigated.
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