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Aires conduct crop health surveys in that area leading to 
the characterization of several plant pathogens. The list 
of fungi already identified includes Pestalotiopsis guepinii 
(Desm.) 

Steyaert (Wright et al., 1998), Glomerella cingulata 
(Stoneman) Spauld. and H. Schrenk (Wright et al., 1998; 
Pérez et al., 2012), Alternaria tenuissima (Kunze) 
Wiltshire (Wright et al., 2004), Botrytis cinerea Pers. 
(Vasquez et al., 2007), Nigrospora sphaerica (Sacc.) E.W. 
Mason (syn=Khuskia oryzae H.J. Huds.) (Wright et al., 
2008), Bipolaris cynodontis (Marignoni) Shoemaker 
(syn=Cochliobolus cynodontis R.R. Nelson) (Sisterna et 
al., 2009), Sclerotinia sclerotiorum (Lib.) de Bary (Pérez 
et al., 2011b), Fusarium solani (Mart.) Sacc. (Pérez et al., 
2007) and Fusarium proliferatum (Matsush.) Nirenberg ex 
Gerlach and Nirenberg (Pérez et al., 2011a). 
Neofusicoccum parvum (Pennycook and Samuels) 
Crous, Slippers and A.J.L. Phillips was the only pathogen 
reported to cause acropetal blight (Wright et al., 2012). 
Recently, unusual aerial symptoms appeared not 
associated to the above mentioned microorganisms. The 
objective of this study was to identify the etiology of this 
disease. 
 
 
MATERIALS AND METHODS 
 
Collection of samples 
 
Plant disease surveys were conducted in Concordia, located at 
31°23′32″S 58°1′1″W, 21 m.a.s.l., with annual rainfall of 1300 mm. 
Disease incidence was estimated as the proportion of diseased 
plants. Samples of blighted “Emerald” blueberry branches were 
collected and taken to the laboratory for further analysis. Small 
symptomatic branch fragments were surface-disinfected by 
immersion in ethanol:water (7:3 vol.) for 1 min, 2% (vol.) of Cl as 
NaOCl for 1 min, rinsed in sterile distilled water, blotted dry, plated 
on culture medium, and incubated at 22˚C for seven days under 
fluorescent light with a 12 h photoperiod.  
 
 
Growth of fungal isolate 
  
The mycelium was sub-cultured by successive transfers of hyphal 
tips from colony margins onto 2% water agar (WA). The isolate was 
first identified by biometric and cultural methods, and then 
subjected to polymerase chain reaction (PCR) assay. The isolate 
was grown on potato-dextrose-agar (PDA), carnation leaf-piece 
agar (CLA), and Spezieller Nährstoffarmer agar (SNA) to assess 
cultural characters by eye and microscopic examinations. On PDA, 
colony morphology, pigmentation of aerial mycelium and culture 
media, and mycelium growth at 25 and 35°C were observed. On 
CLA and SNA, color of sporodochia, shape and size of 
macroconidia, presence and type of conidiogenous cells (mono or 
polyphialides), presence/absence of microconidia, chlamydospores 
and perithecia were recorded (Leslie and Summerell, 2006).  
 
 
Fungal DNA isolation, amplification and sequencing 
 
Disks of mycelia were excised from a 5-day-old-PDA plate and 
ground in liquid nitrogen. DNA was extracted using DNeasy Plant 
Mini kit, quantified and checked by agarose gel electrophoresis.  To  
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amplify the internal transcribed spacer (ITS) regions of nuclear 
ribosomal genes, PCR reaction was carried out in a 20 µl reaction 
mix containing 25 ŋg fungal DNA, 100 µm each of dNTP´s (dATP, 
dCTP, dGTP, dTTP), 25 µmoles of ITS1 forward (5´-
TCCGTAGGTGAACCTGCGG-3´) and ITS4 reverse (5´-
TCCTCCGCTTATTGATATGC-3´) oligonucleotide primers (White et 
al., 1990) and 1 unit of Taq DNA polymerase, in 1X PCR reaction 
buffer. PCR amplifications were carried out in a thermocycler 
programmed for initial denaturation at 95°C for 2 min, followed by 
35 cycles of 95°C for 15 s, 55°C for 15 s and 72°C for 30 s, and a 3 
min final extension at 72°C. PCR products were checked by 
electrophoresis on 1.5% agarose gel in TBE buffer. Amplification 
products of the ITS region were purified with QIAquik PCR 
purification kit, and sequenced with amplification primers by the 
dideoxy chain-termination method at INTA Genomic Service Unit 
(http://www.inta.gob.ar). The sequence was edited manually, and 
compared with GenBank (http://www.ncbi.nlm.nih.gov/genbank/) 
database. Similar nucleotide sequences were aligned using Crustal 
Omega program (Thompson et al., 1994).  
 
 
Pathogenicity tests 
 
Koch’s postulates were performed on potted two-year-old “Blue 
Crisp” blueberry grown in INTA-Concordia Experimental Station, as 
there were no “Emerald” plants available. Market blueberry fruits 
and plants of different plant species such as carrot (Daucus carota 
var. sativus Hoffm.), garlic (Allium sativum L.) and onion (Allium 
cepa L.) were included in the inoculations. The purified Fusarium 
isolate was increased on culture media at 22°C during seven days. 
Inoculation methods included: i) conidia suspension prepared by 
adding sterilized distilled water to PDA slants and shaking for 1 min 
in a rotary shaker, filtered through sterilized surgical gauze, and 
adjusted to 3x106 conidia/mL. The suspension was sprayed onto 10 
plants with needle-injured branches and foliage. Controls were 
equally treated but sprayed with sterilized distilled water. The plants 
were individually enclosed in polyethylene bags for three days and 
maintained at 22°C in a climatic chamber; ii) plugs of WA with 
fungal development were placed on needle-wounded branches of 
10 plants and attached with pieces of wet cotton. On control plants, 
WA pieces without the fungus were placed on the wounded 
branches. The inoculated and control plants were incubated under 
greenhouse conditions; iii) WA plugs of 4 mm diameter with fungal 
development were placed on market blueberry fruits which were 
previously disinfected by immersion in 70% ethanol and 2% bleach, 
rinsed with distilled water, blotted dry by a laminar flow cabinet, and 
placed in plastic containers (10 blueberry fruits/container, 4 
replicates) in humid chambers or on WA plates (3 fruits/plate, 4 
replicates) kept under laboratory conditions. WA plugs without the 
fungus were used on control fruits, iv) WA plugs of 4 mm diameter 
with fungal development were placed on surface disinfected carrot 
taproots and bulbs of garlic and onion, and kept separately in 
plastic containers under humid conditions in the laboratory. WA 
plugs without the fungus were placed on control taproots and bulbs. 
In all cases, inoculated and control plants, fruits, roots and bulbs 
were monitored regularly for the presence of disease symptoms. 
The fungus was reisolated from symptomatic inoculated organs 
after surface disinfection as described.    
 
 
RESULTS  
 
In October 2010, a new disease was recorded on 
“Emerald” blueberry plants, with an incidence of 10%. 
Acropetal blight developed from the base toward the 
apex  of  the  branches  and  led  to  the death  of  leaves, 
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al., 2001; Seifi et al., 2014). Also, it has been suggested 
that beside morphological traits, INA characteristic may 
add useful data to identify Fusarium species (Richard et 
al., 1996). The INA ability of some strains of F. 
acuminatum may be of significance as frost damage of 
plants may facilitate pathogen infections and disease 
development under cold weather conditions. The studied 
disease was detected during the spring. Winter surveys 
and additional research will be needed in case disease 
symptoms are observed after cold weather, associated or 
not to INA activity of the pathogen.     
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