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Isolation of Bean Yellow Mosaic Virus
From Broad Bean Plants in Libya

H. YOUNES', M. SHAGRUN' AnD J. KHALIL'

ABSTRACT

Mosaic symptoms on broad bean plants have been observed in several fields around
Tripoli. The virus is transmitted by mechanical inoculation and by the aphids Myzus
persicae and Aphis crassivora. It infects only plants in the Leguminosae and Chenopo-
diaceae. The TIP of the virus is between 62-64°C, the DEP is between 107% — 1073
and the LIV is 8 days. The virus is antigenic and the antiserum titer is 1: 128. It has a
serological relationship with bean yellow mosaic virus (BYMYV) and pea seed-borne
mosaic virus (PSBMV). On the basis of these results and those reported, it is con-
cluded that the virus isolate in this study is most likely BYMV.

INTRODUCTION

Broad bean (Vicia faba L.) is one of the common field crops used as food for human
and animal feed in Libya. Broad bean plants are infected by more than 30 viruses (17).

Shagrun (1973) reported that bean yellow mosaic virus caused mosaic symptoms on
broad bean plants in Libya (15). A field survey of fava bean for viruses in six Arab
countries showed the presence of nine viruses (8).

Mosaic symptoms on broad bean plants have been observed in several fields around
Tripoli. The objective of this study is to identify and characterize the suspected virus
or viruses that induce mosaic symptoms in naturally infected broad bean plants.

MATERIALS AND METHODS
Mechanical transmission:

Inoculations were made by rubbing carborundum dusted leaves of test plants with
the sap from fresh and young infected broad bean leaves using the forefinger.

Host range:

Forty six plant species representing nine families were used to investigate host reac-
tions to the virus.
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Properties in the crude sap:

Standard procedures as described by Ross (13) were followed. Fresh sap was ex-
tracted from infected V. faba leaves 10-15 days after inoculation by homogenization of
tissue in distilled water using a mortar and pestel. V. faba and Chenopodium amaran-
ticolor plants as systemic and local lesion hosts, respectively, were inoculated for
bioassay. Thermal inactivation point (TIP), dilution end point (DEP) and longevity in
vitro (LIV) experiments were performed.

Insect transmission:

Aphids of Aphis craccivora and Myzus persicae (Sulzer) were removed from rearing
plants with a camel hair brush and placed in a petri-dish for 1-2 hrs starvation period,
then were allowed to feed for varying periods on infected V. faba leaves. After feed-
ing, 10 aphids were transferred to each of eight healthy V. faba seedlings. Ten fasting
aphids were transferred to healthy seedlings without feeding on infected leaves served
as control. Aphids were allowed to feed for 24 hrs on test plants after which all plants
were sprayed with the aphicide Pirimicarb 50 WP.

Purification:

Systemically infected leaves of V. faba or Pisum sativum showing clear mosaic
symptoms were harvested two weeks after inoculation. Virus was purified using the
methods described by Granett and Provvidenti (5) and Huttinga (7).

Serology:
a) Antiserum preparation:

The virus suspension was mixed with a 0.85% saline solution (NaCl). A rabbit was
given twp successive intravenous injections at four days interval, followed by weekly
two intramuscular injections composed of an emulsion of one ml of virus suspension
and one ml of Freund’s incomplete adjuvant. Bleeding was begun 2-4 weeks after the
final injection.

b) Serological tests:

The microprecipitin and ring interface precipitin tests were employed as described
by Ball (1). The two tests were made between the virus isolate and its antiserum and
between the virus isolate and antisera of bean yellow mosaic virus (BYMV) and pea
seed-borne mosaic virus (PSBMV).

RESULTS
Symptomatology and host range:

Of the nine families tested, species of only Chenopodiaceae and Leguminosae were
susceptible to the virus infection as shown in Table 1.

Properties in the crude sap:

The virus was inactivated between 62°C and 64°C, withstood a dilution of 10™*, and
was still infectious after 8 days.
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Table 1 — Host range studies and symptoms induced on test plants after mechanical inoculation with the
virus isolate obtained from mosaic-affected V. faba plants.

Test Plant Susceptibility and Symptoms

Chenopodium amaranticolor Chlorotic local lesions

C. quinoa Chlorotic local lesions

Cicer arietinum Necrosis of the tips of the plants and severe yellowing of
the foliage, then complete necrosis of the whole plant.

Dolichus lablab Not susceptible

Glycine max. Not susceptible

Lathyrus odoratus Mild mosaic

Lens esculenta Mottling and severe curling of the new leaves and necrosis
of the old growth.

Lupinus termis Yellowing of the new leaf tips, necrosis of the leaves, dis-
tortion and reduction of the leaflets.

Medicago sativa Not susceptible

Phaseolus vulgaris cvs.

'Blue Lake 274 Bush’,

'Bountiful Stringless’,

'Contender’, 'Extender’, Not susceptible
'Harvester’, 'Romano’,

'Scarlet Runner’,

‘Tender Green’

'Kentucky Wonder’ Mild mosaic
Pisum sativum cvs.

'Alaska’, 'Laxton ]

Progress No. 9", | Mild mosaic

'Local’, 'Dark Green

Perfection’, 'Deep Freeze’, ] Not susceptible

'Oregon’, "Melting Sugar |

Edible Pod’

Trifolium alexandrium Mild mosaic

Trigonella foenum-graecum Mosaic

Vicia faba Vein clearing, mottling and mosaic
V. sativa Mild mosaic

Vigna sinensis Not susceptible

Insect transmission:

A. craccivora was able to transmit the virus with an acquisition feeding period of up
to 25 min. M. persicae had the ability to transmit the virus up to 50 min. (maximum
time tested) of feeding on diseased leaves.

Purification:

The ultraviolet spectrum of the purified virus showed maximum absorption (A) at
260 nm and the A260/280 was 1.54. The purified virus was infectious when V. faba
plants were inoculated.

Serology:

The virus isolate proved to be antigenic and produced antiserum with a titer of
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1: 128 with the microprecipitin test. There was a serological reaction between the
broad bean virus isolate and antisera of BYMV and PSBMV when the microprecipitin
test was used but not with the ring interface test.

DISCUSSION

The virus isolate produced local lesions on C. amaranticolor and this was similar to
the symptoms reported by Nour and Nour (12) for PMV on C. amaranticolor. Symp-
toms appearing on V. faba, L. odoratus and P. sativum were similar to those described
for PMV by other workers (3, 10, 11, 12). No symptoms were produced on M. sativa,
V. sinensis, G. max and D. lablab. These results are in agreement with those of Mur-
phy and Pierce (10), Wiess (19), Chaudhuri (2) and Nour-Eldin et. al. (11) who re-
ported that these plants were not susceptible to PMV.

Several investigators differentiated between BYMV and PMV by the failure of
PMV to infect P. vulgaris (4, 6, 10, 14. 16, 18, 19). In this study, among the nine culti-
vars of P. vulgaris tested, only ’Kentucky Wonder’ showed mild mosaic. The virus iso-
late infected P. sativum cvs. "Alaska’ and "Laxton Progress No. 9°. This was reported
by Doolittle and Jones (3) and Murphy and Pierce (10) for PMV.

The virus isolate was transmitted by the aphids A. craccivora and M. persicae in a
non-persistent manner. The rate of transmission with M. persicae was not reduced up
to 50 min. acquisition feeding period (maximum time tested). Chaudhuri (2) studied
the transmission of PMV by aphids and found that M. persicae caused most infection
when allowed to feed on diseased plants for 2 min. He also found that the rate of
transmission of BYMV was greatly reduced after 30 minutes.

The virus isolate was antigenic and had a serological relation with BYMV and
PSBMV.

Comparing the results of this study with those reported for BYMV and PMV, we
conclude that our virus isolate is closely similar to these two viruses. According to the
latest classification and nomenclature of viruses, BYMV and PMV are considered
synonyms (9). The virus causing broad bean mosaic disease is, therefore, most likely
BYMV.
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