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Principal maize viruses in Mediterranean countries
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Summary — Maize plants with virus-like symptoms were sampled in fields in Greece, Yugoslavia and Italy in 1994.
Disease incidence (%) and disease severity (1-6) were assessed. Leaf samples were tested by enzyme-linked
immunosorbent assay (ELISA) and electroblot immunoassay (EBIA). Antisera against maize dwarf mosaic virus
(MDMV), sugarcane mosaic virus (SCMV) and barley yellow dwarf viruses (BYDVs) (PAV- and RPV-like) were used in
these tests. A higher disease incidence occurred in ltaly and Greece than in Yugoslavia. MDMV was proved by both
ELISA and EBIA in all maize genotypes in Greece, Yugoslavia and Italy. None of the samples reacted with SCMV anti-
bodies. A total of 13.7 and 11% of individual Greek samples were positive for PAV- and RPV- respectively, while, 17.5
and 5% of Yugoslav samples were positive for PAV- and RPV- respectively. Phragmites sp, a perennial maize weed,
was also positive for PAV- and RPV- by ELISA.

BYDV / Zea mays L = maize / MDMV / Mediterranean region

Résumé — Principaux virus du mais dans les pays méditerranéens. En 1994, des échantillons de feuilles de mais
présentant des symptémes de type viral ont été prélevés au champ, en Gréce (Gr), en Yougoslavie (Yu), et en ltalie
(It). L'incidence de la maladie a été évaluée en % et sa gravité notée de 1 a 6. Les échantillons de feuilles ont été tes-
tés par ELISA et par immuno-essai par électro-transfert (EBIA). Les antisera, anti-MDMYV, anti-SCMV, et anti-BYDV
(PAV- et RPV-like) furent utilisés dans ces tests. La maladie a eu une incidence assez élevée en lItalie et en Gréce,
mais moindre en Yougoslavie. La présence de MDMV est confirmée en ELISA comme en EBIA, chez tous les géno-
types de mais, dans les 3 pays. Aucun des échantillons n'a réagi avec les anticorps du SCMV. Onze et 13% des
échantillons originaires de Gréce et 17,5 et 5% des isolats de Yougoslavie se sont révélés positifs respectivement en
PAV- et RPV-. Le Phragmites sp, une mauvaise herbe du mais, a réagi aussi positivement vis-a-vis du PAV et du RPV
par ELISA.

BYDV /Zea mays L = mais / MDMV / région méditerranéenne
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INTRODUCTION

Until the end of the 1980s maize dwarf mosaic
virus (MDMV) was the only economically impor-
tant viral pathogen on maize in Greece, ltaly and
Yugoslavia (Panayotou, 1980; Conti, 1982; To$ic
et al, 1990). Sudden and rapid virus spread in
maize fields occurred in 1989, 1990 and 1991 in
the southern part of Europe, leading to a more
extensive study of the diseases caused. This
study showed, both in transmission trials by
aphid vectors and by enzyme-linked immunosor-
bent assay (ELISA), that barley yellow dwarf
virus (BYDV) was present on maize in
Yugoslavia (lvanovic et al, 1992). Moreover, a
few authors revealed for the first time, that a
mosaic type of symptoms on maize in this area
was caused by the sugarcane mosaic virus
SCMV (lvanovic et al, 1993; Krstic and To$ic,
1995). Belli et al (1980) and Osler et al (1985)
described BYDV on maize, while Guinchedi and
Credi (1990) reported the presence of SCMV on
maize in ltaly in 1989. Although they identified
MDMYV in 1990, they did not detect SCMV.
Taking into account such information, we tried to
estimate the incidence and frequency of viruses
infecting maize in this part of Mediterranean
region.

MATERIALS AND METHODS

Leaf samples of maize plants with virus-like symptoms
were collected in July and August, 1994. A total of 44,
40 and 6 leaf samples were collected in Greece,
Yugoslavia and ltaly, respectively. All Greek (Gr) sam-
ples were collected from the prefecture of
Thessaloniki. Yugoslav (Yu) samples were collected in
Vojvodina, the major maize production area, while
Italian (It) samples were derived from the north-east
part of the country, the province of Friuly.
Investigations were carried out on commercial maize
crops (Gr, It and Yu samples) and on inbred lines (Yu
sample). The disease incidence (%) was assessed by
screening 300 plants (3 x 100). Disease severity was
scored on a scale ranging from 1 (healthy plants) to 6
(systemic infection with stunting) and was calculated
for the infected plants only. The screening of maize
plants in Greece was the exception, as symptoms
were rather mild and the disease severity was denoted
as M. Leaf samples were stored at —18°C until sero-
logical assay were applied. Standard methods were
used for a double-antibody sandwich ELISA. Antisera
against MDMV and SCMV were prepared at the
University of lllinois, USA (lvanovic et al, 1995). BYDV
serotypes were determined on the basis of 2 antisera,
PAV and RPV produced by Sanofi — Phyto-diagnostics
(France). Positive controls for the BYDV serotypes

were air-dried infected oat tissue, while infected maize
tissue was positive controls for MDMV and SCMV.
Negative controls were extracts from healthy plants.
Absorbance (A,g5) was measured with a Multiskan col-
orimeter (type 314). Leaf samples were considered
positive when the mean A,y5 value of the replicate
samples was twice as large as the mean absorbance
of negative controls in the same plate. Virus-specific
antibodies for both MDMV and SCMV were used in
electroblot immunoassay (EBIA) according to lvanovic
et al (1995).

RESULTS

Mosaic and dwarfing were dominant symptoms
of infected plants. The first MDMV symptoms in
the observed region, appeared in late May and
early June 1994, Based on the field observations
a higher incidence of viruses on maize was
detected in Htaly and Greece than in Yugoslavia.
All maize genotypes, tested by ELISA, were posi-
tive for MDMV (table 1). Only 9% of individual Gr
maize samples were negative for MDMV. ltalian
samples were only positive for MDMV. None of
the tested samples was positive for SCMV in the
ELISA test.

Serological analyses of maize samples with
virus-specific antibodies in EBIA confirmed posi-
tive reaction for MDMV (fig 1). No samples
reacted with virus-specific or unpurified SCMV
antibodies.

Infection of maize by BYDV was associated
with reddening of leaves starting from the tip and
the margin. Concerning the individual Gr sam-
ples, 13.7 and 11% were positive for PAV- and
RPV-like BYDV isolates, while 17.5 and 5% of Yu
samples were positive for PAV- and RPV-like iso-
lates, respectively.

Phragmites sp, a perennial maize weed origi-
nated from Greece, was positive for PAV- and
RPV-like BYDYV isolates in ELISA. There were no
visible symptoms on this species in the field.
However, this weed species was heavily infested
with aphids and may have an important role in
epidemiology of BYDV disease in the area.

DISCUSSION

Analyses of a limited number of maize samples
from Greece, Yugoslavia and ltaly revealed that
MDMV was a dominant virus on maize in this
region. These results are in accordance with our
previous data gained for maize plants derived
from the Lombardy and Vojvodina provinces, the
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Table 1. Incidence of MDMV and BYDV, symptoms and ELISA results of samples collected in maize fields during the

1994 survey in Greece, Yugoslavia and ltaly.

Sample Genotype Disease incidence 2 Type of symptom ¢ ELISA results d
/disease severity b - :
MDMV SCcMy BYDV
PAV  RPV

1-9 Gr Nickerson 7003 60/ M Mo; St; Red + - - +
10-14 Gr Agribest 40/M Mo; St + - - -
15-16 Gr ZP 704 35/M Mo; St + - - -
17-28 Gr Unknown 40/ M Mo; St; Red + - - +
29 Gr Phragmites sp - - - - + +
30-33 Gr Unknown 50/M Mo; St; Red + - + +
34-44 Gr Unknown 20/ M Mo; St; Red + - + -
1-9 Yu Mo 17 52/35 Mo; St + - - -
10-12 Yu B 73M 14/25 Mo; Red + - + -
13-14 Yu B73 30/2.8 Mo; St; Red + - + +
15-18 Yu B 84 11/3.0 Mo + - - -
19-20 Yu Va 35 19/25 Mo + - - -
21-23YU B 432 40/3.2 Mo; Red + - + -
24-29 Yu Unknown inbreds 7127 Mo; Ch; Red + - + +
30-40 Yu Unknown hybrids 27 /3.2 Mo; St; Red + - + -
1-3 1t Unknown hybrid 85/3.0 Mo + - - -
4-5 It Unknown hybrid 54/4.0 Mo; St + - - -
6 It Unknown hybrid 15/6.0 Mo; St + - - -

a Disease incidence (%) was assessed according to screening of 300 plants (3 x 100). b Disease severity was scored on a scale rang-
ing from 1 (healthy plants) to 6 (systemic infection with stunting) and was calculated for the infected plants only; M = mild symptoms.
¢ Mo = mosaic; St = stunting; Red = reddening; Ch = chlorosis; — = no symptoms. 9 Results according to threshold (+) positive and (-)
negative; individual samples were tested in 4 replications and were repeated. twice.

main maize-growing areas in ltaly and
Yugoslavia (Ilvanovi¢ et al, 1995). It was also
proved that SCMV was not present or frequent,
in this area. SCMV was actually found in nursery
at Zemun Polje in 1992, where a wide range of
genetic variability concentrated in a small area,
offsetting a spectrum of symptoms (lvanovi¢ et
al, 1993). Relatively small number of tested sam-
ples and low frequency of SCMV were probably
the reason for failure in detecting the virus.

MDMV was known as a maize pathogen in
Greece (Panayotou, 1980). The trend to expand
maize growthing in this country had led to a more
extensive research on these diseases, emphasis-
ing BYDV, as the first to be discovered on maize
by this study.

The finding that the PAV-like strain of BYDV
was dominant in Greece and Yugoslavia is in
agreement with previously reported data from
ltaly (Osler et al, 1985). The PAV-like stain is
also dominant in some other Mediterranean

countries, eg, Syria and Tunisia (Makkouk et al,
1987) and Spain (Moriones and Garcia-Arenal,
1991).

In epiphytotic years of maize virus occurrence,
1989 and 1991, BYDV symptoms on maize
inbred lines became visible by the end of May
and early June. BYDV symptoms were mostly
associated with MDMV symptoms, causing
severe plant stunting and yield reduction. In our
previous experiments, performed in field condi-
tions with 81 maize inbred lines at Zemun Polje,
it was found that more than 90 and 24% of them
were infected by MDMV and BYDV, respectively
(lvanovic et al, 1992).

Due to the high susceptibility of some maize
inbred lines to BYDV and MDMV, they were
replaced in seed production by new improved
versions expressing less severe symptoms. We
believe that a widely used BSSS population in
maize breeding programs, after 1970s, had influ-
ence on the appearance of BYDV on maize in
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Fig 1. Electroblot immunoassay (EBIA) of maize leaf samples
probes with virus-specific antibodies. a) Lanes 1—4 and 6-8
represent Yu samples probed with MDMV antibodies; lane 5:
Yu sample not infected by MDMV; b) lanes 1-2, 3—4 and 5-6
represent Gr, Yu and It samples, respectively, probed with
MDMV antibodies; ¢) lanes 1-6 represent the same samples
as in the block b, probed with SCMV antibodies; lane 7 repre-
sents SCMV antigen. MW = molecular weight markers: phos-
phorylase b (97.4 kDa); bovine serum albumin (67 kDa); egg
albumin (45 kDa); boviné pancreas chymotrypsinogen (25
kDa); equine myoglobin (17.8 kDa).

this region. Although BYDV is present on maize
in Yugoslavia, it does not appear to be a problem
in commercial maize production. It may be
destructive only in early epiphytotic appearance
in seed production.

It was interesting to note that Phragmites sp
was ELISA positive for PAV and RPV like BYDV
isolates. Jorda et al/ (1987) found by ELISA and
transmission techniques that Phragmites sp was
a host of BYDV in Spain. This perennial species
may have important role in epidemiology of

BYDV disease since it is very common weed in
some maize fields in the Mediterranean region.

On the basis of this and previous studies, it
was established that MDMV and PAV-like strain
of BYDV are principal maize viruses in Greece,
Yugoslavia and ltaly, and a future control shouid
include breeding of resistant maize genotypes to
both viruses.
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