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To observe whether viruses affecting
Lens were sced-borne in this host, seeds
from lentil plants infected naturally or inoc-
ulated with cach virus in ficld trials were
planted in pasteurized soil in the greenhouse.
After 46 weeks healthy  and  abnormal
appearing plants were back-inoculated to
healthy indicator hosts,

Resuits

Identification of viruses af-
feeting lentils. - Utilizing various
techniques (Ball, 1961; Bos et al., 1960; Kai-
serand Danesh, 1971), the naturally occur-
ring viruses of Lentil in Tran were identified
as AMV, BYMV, CMV, and PLRV. AMV,
BYMV, and CMV were sap transmitted, in
contrast to PLRV which was not mechani-
cally transmitied. Transmission of PLRV
wis accomplished only by gratting and with
aphids. The host vanges of the four viruses
are given i Table 1AMV and CMV infected
plants in the Amaranthaceae, Chenopodia-
cede, Cucurbitaceae, Leguminosae, and Sola-
nuacedae, whereas the host ranges ot BYMV
and PLRV were contined to the Chenopo-
diaceae and Legioninosae, and Legmminosae,
respectivelv (Table T Serology, utilizing the
Ouchterlony aganr double-ditltusion test (Ball,
1961), was cspecially usetal i contirming
the identity ol isolates ot AMV and CMV
brom crude sap of naturativintected or green-
house  moculated  plants. Flesuous  rods
about 750 i in dength which were observed
by clectron microscopy ol negatively stained
leab dip preparations amd scrolopy were im-
portant crucnia utilized inidentification of
isolates  of BYMV. Svinptomatology,  host
pange studics, and vedctorvoas aelationship
were tsed to identity PELRV (Kaiser and Da-
nesh, 1971 197 1a, beaause mlormation was
lackhing: on its mopholopy and serology,

Svimmptoms ol discase. - Symp
toms brequenthv observed in virus-infected
lentils were stunting (B 1 and 3, leal de-
tornidion, dwarting, and twisting (Fig. 1, 2,
3, and ), shortenine ol the internodes (Fig.
1. 2, and 3, proliteration ol the asillary
buds (Fig. 2y and mottling, Plants infected
with CMV (Fig. 1 and 2) and PLRV (Fig. 3)
were usually chiomotics Narrowing and twist-
ing of the leatlets were commondy observed
in dentils allected by AMV (Figo 4y and
BYMV (Fip. | and 20 Flowering and pod
tormation in virosintected phatts were u-
sually sparse or lacking, and sceds which
developed were often smaldl, discolored, and
shrivelled. Vieus svimptoms ol lentils inocu-
lated in the greenhouse were similar or iden-
tical 1o those observed in nature, Virus in-

Fig. 2. - Deformation, dwarfing, twisting and
mottling of the leaflets, and shortening of the
internodes are svmptoms commonly observed in
lentils infected with bean vellow mosaic (left)
and cucunmiber mosaic (middle) viruses. Healthy
plants, right.

Fig. 2. - Deformazione, nanismo, distorsione ¢
mactlatura delle fopliole, ¢ accorciamento degli
internodi sono  sintomi comuneniente  osserva
bili in piante di Lemticchia infette da BY AV
(a sinistra) ¢ da CMV (al centro). A destra,
una pianta sand.

fection did not appear to cause discolora-
tion or necrosis ol the roots,

Role of microorganisms in
discase development. - lsolations
were made Trom the roots and stems of
lentil plants exhibiting syvmptoms of mot-
ling, stunting, chlorosis, leat dwarfing, twist-
ing and detormation, and  proliteration ol
the axillary buds. Microorganisms were sel-
dom isolated trom the vascular tissues of
stems of discased  lentils exhibiting  these
svimptoms. Fungi occasionally isolated from
the roots ot these plants were Fuasarium
spp., Pyithiiony spp., Macrophomina plaseoli

Fig. 3. - Lentils infected with Pea leal roll virus
(right) arce severely stunted, chlorotic, and the
fcaves detormed and  twisted. H o althy lentils
ol the same age, left,

Fig. 3.« Le piamte di Lenticchia infette da virus
delluccartocciamento fogliare del Pisello, PLRV,
(a destra) mostrano rachitismo, clorosi, foglie
deformate ¢ distorte. A sinistra, piante sane
della stessa eta,
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TasLg II. - E[fcct of two viruses, bean _vcll.ow‘mos;.\ic (BYMV) and cucumber mosaic (CMV), on
disease severity and seed yelds of 30 Lentil lines in replicated field trials at Varamin, lran, and
subsequent reaction of these lines to each virus in greenhouse inoculation tests.

TaseLta II. - Influenza di due virus, BYMV e CMV, sulla severita dela malattia e sulla produzione

di granella di 30 linee di Lenticchia. Le linee sono state seminate @ Varamin, [ran in prove di
campo replicate. Nella tabella sono anche riportate le reazioni delle 30 linee ai due virus, in saggi

condotti in serra.

Discase Rating / Grado di malattia

l':::c Source Fleld (a) . Grccnhousf'lh)_*_"_W- Prz‘lli::!m
L:',.m Orlgine Sy'::“:n“ BYMV cMV kg/ha (d)
1 Isfahan, Iran 0 1/14 (c) 2/12 1166
2 Isfahan, Iran 1 314 0/14 994
3 Jiroft, Iran AN 1 6/15 1714 979
4 Isfahan, Iran . . . . ., ., 1 5/13 5/14 957
5 Isfahan, Iran : 1 7/14 2/16 952
6 Isfahan, Iran 1 3/14 5/15 931
7 Isfahan, Iran | 11716 4/15 912
8 Isfahan, Iran | 4/13 2/13 903
9 Isfahan, Iran 1 4/15 4/15 880
10 Isfahan, Iran 1 1/15 /15 824
11 Isfahan, Iran 1 4/15 /15 809
12 Isfahan, Iran 1 2/14 6/15 770
13 Isfahan, Iran . . . . , 2 9/15 6/16 617
14 Lebanon S 12/15 9/14 284
15 Ahar, Iran . 4 4/16 5/15 278
16 Iran . . 8 12/15 13/15 276
17 Arasbaran, Iran 7 12/15 12/15 231
18 Moghan, Iran . S 11/15 14/16 206
19 Ghazvin, Iran . 5 10/15 10/14 201
20 Moghan, Iran . . . . . . 6 12/13 12/15 180
21 Tabriz, Iran ] 2/15 10/14 178
22 Azarbaijan, Iran 6 1215 13/15 162
23 Cyprus . 8 10/14 11/15 152
24 Ghazvin, Iran . 8 13/14 12/14 139
25 Ghazvin, Iran . 6 9/14 13/14 125
26 Moghan, Iran . 7 10/t4 9/15 124
27 Ardabil, Iran . ] 12/15 10/15 120
28 Ghazvin, Iran . 7 11/15 11/14 1t
29 Azarbaijan, Iran 7 12714 1/14 106
30 Ardabil, Tran . 7 14/15 14/15 9%

(a) Lenti]l plots in the ficdd were graded for virus infection on a scale of 0.9 0 - no discise; Y

10Uy discase

(b) Plants of cach Lentild tine were inoculated with Lentil isolates of BYMV and CMV in the greenhouse. In each inocutation test,
plants not showing discase symptoms were reinoculated 223 times and ot the termination of the test, plants not exhibtung
virus symptoms were back inoculated to susceptible indicator fest plams,

{¢) Combined results of two inoculation experiments.
of plants inoculated.

Numerator s the number of plants infected: denominator iy the number

(d) Sced yelds tn kg/ha were from plots which were 4 rows wide and 5 m long with 4 replications per lentil line.

(Maubl.) Ashby, and Rhizoctonia solani
Kithn. Virus-like symptoms were never re-
produced in controlled greenhouse inocula-
tion tests with these microorganisms. A few
fungi, particularly isolates of Pythium spp.
and R. solani, caused a discoloration and
necrosis of the rootlets which often resulted
in dcath of inoculated plants. Four viruses,
AMV, BYMV, CMV, and PLRV which wcre
isolated from discascd lentils, reproduced si-
milar or identical symptoms in this host in
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greenhouse and field inoculations when ino-
culated singly or in combination.

Effect of virus infection on
vields of Lentil. - In field inocula.
tion trials, viclds of lentils inoculated with
AMV, BYMV, CMV, and PLRV singly, and
with BYMV - CMV simultancously, at two
stages of plant growith were reduced by
46 to 94°% (lig. 5). The cilects of virus
infection on plant growth and vields were
most pronounced in lentii piants infected in



the scedling stage. The largest reduction in
seed yields occurred at pre-bloom with
BYMV + CMV, (ollowed by PLRV, BYMV,
CMV, and AMV (Fig. 5). Although virus
symptoms, cspecially stunting, were most
noticeable in plants infected prior to flower-
ing, mortality was scldom observed, except
with PLRV at pre-bloom where it exceeded
50%.

Effcct of natural infcction
by BYMV and CMV on yield ot
30 Lentil lines, and resistance
of these lines in greenhouse
inoculation trials. - In ficld trials
at Varamin, Iran, the incidence of virus dis-
eases, primarily BYMV and CMV, in 30
Lentil lines varied greatly (Table II). Virus
infection was 30% or less in lines 1 to 13,
while that of lines 14 to 30 was over 50%.
There was good coirelation between vields
and incidence of discase. The highest vields
of 617 to 1166 kg/ha were obtained from
lines 1 to 13 which had the lowest disease
incidence, whereas vields ranged from 96
to 284 kg/ha in lines 1430 where virus in
fection was high (Table T, Fig. 6). In green-
house inoculation studies with BYMV and
CMV, the highest vielding Lentil lines gene-
rally had the lowest incidence of infection
(Table I1). Discase svmptoms were usually
more pronounced and severe in the lines
with the lowest yicelds,

Inscct transmission. - Several
aphid species which commonly colonized
lentils and other pulse crops under field
conditions were vectors of AMV, BYMV,
CMV, and PLRV. These aphids were Aphis
craccivorda, Acvrthosiphon pisum, and A, ses-
baniac. All Lentid vivuses, except PLRYV, were
transmitted by their aphid vectors in a sty-
let-borne (non-persistenty manner. These vi-
ruses were acquired in brief feeding probes
of 10 to 60 sco, but were usually retained
for only a few hours. PLRV was transmitted
by aphids in a circulative (persistent) man.
ner. Aphids usually required longer feeding
periods to acquire PLRV, but retained and
transmitted the viras for several davs, often
for the life span of the vector.

Sced transmission. - Lentil
sceds from plants inoculated singly with
AMV, BYMV, CMV, and PLRV were planted
in the greenhouse where observations were
made on sced transmission. None of these
viruses was found to be sced-borne in 300-
S00 sceds tested. Transmission of these vi
ruses was also negative in sced collected
from naturallv-infected lentils.

Annual and perennial hosts
of viruscs affecting Lentil, -
Numerous cultivated crops, forage legumes,
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Fig. 4. - Lentil plant infected with Alfalfa mosaic
virus (left); healthy plant, right.

Fig. 4 . A sinistra, pianta di Lenticchia infetta da
AMV; a destra, pianta sana.

and weeds were alternate hosts of the four
viruses which infected Lentil in various reg:
ions of Iran (Table II1). Many of these plants
were also important reservoirs of aphid
vectors of viruses infectious to L. esculenta.
Plants in 41 genera from 16 families were
found to be naturallv-infected by one or mo-
re ot viruses (Table HI). CMV, which had the
largest host range, infected plants in 35 ge-
nera from 15 Jamilies. Several perennial
plants were important overwintering hosts
of some viruses and their aphid vectors, e.g.,
Melilotus alba Desr. with BYMV, and Medi-
cago sativa L. with AMV and PLRV.

Discusslon

In Iran food legumes are affected by at
least seven viruses (Kaiser and Danesh, 1971;
Kaiser ¢t al., 1968). Four of these viruses,
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Fig. 5 - EfftTect of infection by Alfalfa mosaic
(AMV), Bean vellow mosaic (BYMV), Cucumber
mosaic (CMV), and Pea leafl roll viruses at two
stages of plant growth on vields ol Lentil in
ficld inoculation trials at Karaj, lran.

Fig. 5. - Influenza di AMV, BYMV, CMV ¢ PLRV
sulla produzione di piante di Lenticchia infet
tate artificialmente in cempo in duc differenti
stadi di vegetazione.

11



rasLe 111, - Natural infection of annual and percnnial plants by four viruses affecting Lentil in Iran,

TABELLA.HI.. - Infezione in natura su piante annuali e perenni dovute ai quattro virus che infettano
la Lenticchia in Iran,

Virus (a)
Hosts / Osplil ' T T .
AMY . BYMV  CcMV PLRV

Amaranthaceae

Amaranthus retroflexus L. . . . . . . . + (b)
Boraginaceac

Heliotropium curassavicum L. . . . . . +

Echium amoenum F.et M. . . . . . ., . +
Chenopodiaceae

Beta vulgaris L. . . . . . ., . . . . +

Chenopodium album L. . . ., . . . . . +

Spinacia oleracea L. . ., . . ., ., . . +
Compositae

Carthamus tinctorius L., . . . . . . . + +

Lactuca sp. . . . . . . . . .. . . +

Tagetes patla L. . . . ., . . . . . ., +

Taraxacum officinale Weber . . . . . . +

Zinnia elegans Jacq. . . . . . . . . +
Cruciferac

Brassica kaber (DC.) Wheeler . . . . +
Cucurbitaceae

Cucumis melr e e e e e +

C. sativus L. ee e e e +

Cucurbita pepo ... o e e e +
Fumariaccac

Fumaria sp. . . . . . . . . . . +
Iridaceac

Gladiolus sp. . . . . . . . . . . . +
Labiatace

Salvia splendens KerGawl, ., . . . . . +
Leguminosace

Cassia occidentalis L.. . . . ., . . . . +

Cicer arietinvum L. . . . ., . . . . . + + + +

Lathyrus odoratus L. . . . . . . . . . +

L. sativus L. . . . . . . . . . . . +

Lens esculenta Moench . . . . . ., . . + + + +

Lotus corniculatus L., . . . . . . . . +

Medicago hispida Gaertn, . . . . . . . + + +

M. lupulina L. . . . . . . . . . . . + + +

M. sativa L. . . . . . . . . ., . + + + +

Melilotus alba Desr. . . . . . . . ., . + +

M. indica (LY AIl. . . . . . . . . . . + + +

M. officinalis (L) Lam, . . . . . . . . + +

Onobrychis viciaefolia Scop. . . . . . . +

Phaseolus aurcus Roxb, . ., . ., . . , ., + +

P. lunatus L. . . . . . . . . . . . +

P, vulgaris L. . . . . . . . . . ., . + + +

Pisum sativwm L. . ., ., . . . . . , . + + +

Trifolium alexandrinnm L. . . ., . . +

T. pratense L. . . . . . . . . . ., +

T. resupinatten L. . . . . . . . . . . + + +

T, rytidosemium Boiss. et Hoh. . . . . . +

Trigonella foenum-graecumt L, . . . . + + +

Trigonella sp. . . . . . . . . . . . +

Vicia faba L. . . . . . . . . . . . + + + +

V. narbonensis L. . . . . . . . . . + + +

V. sativa L. . . . . . . . . . .

Vigna sinensis (L.) Savi ex Hassk. . . . . + + +
Polygonacecae

Rumex sp. . . . . . . . . . . . +
Portulaceac

Portulaca oleracea L.. . . . . . . . + +
Ranunculaceac

Ranunculus sp. . . . . . . . . . +
Scrophulariaceac .

Antirrlinum majus L. . . . . . . . +
Solanaccae

Capsicum anmmuum L, . . . . . . . ., . +

Datura stramonium L, . , . . . . , . +

Lycopersicon esculentum Mill. . . . , +

Petunia hybrida Vilm, ., ., . . ., . , +

Solanum melongena L. . . . . ., . . +

S wnigrumm L. . . . . . . . . . . +
Violaceac :

Viola tricolor L. . . . . . .+ . « . . +

(8) Viruses arc: AMV (alfulfa mosaic); BYMV (bean yellow mosaic); CMV (cucumber mosaic); and PLRYV (pca leal roll),
(b) + indicates recovery of the virus,



AMV, BYMV, CMV, and PLRV, were isolat-
ed from diseased Lentils in various pulse
producing regions of Iran. These viruses,
especially BYMV and CMV, are potentially
limiting factors in the cultivation of Lens,
particularly in areas of intensive crop pro-
duction where large reservoirs of the viru-
ses and their aphid vectors exist. Some of
these viruses aflect lentils in other countries
of the Middle East where they are cultiva-
ted as a food crop. The author has isolated
BYMV, CMV, and PLRV from discased food
legumes in Turkey which infected lentils in
greenhouse inoculation studies {unpublished
data).

Over 50 annual and perennial plants in
Iran were found to be alternate and over-
wintering hosts of four viruses affecting L.
esclenta and several of their aphid vectors.
Plants in the Leguminosae, cspecially forage
legumes such as Alfalfa, were the most im-
portant reservoir and overwintering hosts
of AMV, BYMV, and PLRV. The host range
of CMV was considerably larger, affecting
cultivated and weed plants in 15 families.
Numerous strains of AMV, BYMV, and CMV
have been isolated from diflerent alternate
hosts, most of which were highly infectious
to difTerent food legumes, including L. escu-
lenta (Kaiser and Danesh, 1971a). Due to the
importance of reservoir hosts in the cpide-
miology of these viruses, Lentil plantings
should not be established near important al-
ternale hosts.

Over 50 of the Lentil lines included
in a replicated yield trial at Varamin, Iran
were heavily infected with BYMV and CMV,
Moslt plants in many Lentil lines were disea-
sed and vields [rom  these  virus-infected
plots were drastically reduced. At Ghazvin,
lrap where the same 30 Lentil lines were

Fig, 6. - Virus infection ander nataral field con-
ditions resulted in reduced plant vigor and
yields (139 kg/ha) (right), in comparison to a
resistant lentil line (824 kg/ha) (left).

Fig. 6, - La malattia da virus determina in cam-
po riduzione di vigore ¢ bassa produzione
(139 kg/ha) nelle piante suscettibili (a destra).
Le piante di linee resistenti (a sinistra} sono pif
vigorose e piit produttive (824 kg/ha).

nlso planted and the incidence of disease
was ncgligible, yields of virus-susceptible
lines were 4.5 to 10 times greater than those
in the Varamin trial. However, at Varamin
several of the small-seeded types from the
Isfahan area of Iran cxhibited high levels
of field and greenhouse resistance to virus
infection. Many of the small-sceded lines
were also resistant to root rot which is a
scerious discase in certain arcas where lentils
are grown under irrigation (Kaiser, et al.,
1968). Since the small-sceded lines arc¢ not
as desirable as large-seeded types in the
market place, they are being included in
the Lentil breeding program of Iran to in-
corporate virus and root rot resistance into
discasc susceptible, but preferred, large-
sceded Lentil lines.
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Summary

Four viruses were isolated from discased
plants of Lentil (Leus esculenta Moench)) in
various arcas of Tran. The viruses were: Alfal-
fa mosaic (AMV), Bean vellow mosaic (BYMV),
Cucumber mosaic (CMV), and Pea leaf roll
(PLRV),

Mecthods utilized in virus identification were
svmptomatology, host range studies. physical
property tests, vector-virus relationships, sero-
logy, and clectron microscopy. Virus symptoms
commonly observed were mottling, stunting,
leaflet  deformation, dwarfing and  twisting,
shortening of the internodes, and proliferation
of the axillary buds. Microorganisms were scl-
dom isolated from the roots or stems of virus-
infected lentils, and discase symploms  were
not reproduced in controlled inoculation tests
with various fungi. !n ficld inoculation studies
with the four viruses, infection resulted in de-
creased vields of 46 to 949, Largest vield re-
ductions occurred when lentils were infected in
the scedling stage. In yield trials over 509
of 30 lines were heavily infected under natural
conditions by BYMV and CMV, and vyiclds we-
re greatly reduced. Several high yielding, small-
sceded lentil tvpes were resistant to both vi-
ruses in the field and in greenbouse inoculation
tests.

Aphids which usually colonized lentils in
nalure and were veclors of the four viruses
were Aphis craccivora Koch, Acyrthosiphon pi-
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sum Harris, and A. sesbaniae David. AMV,
BYMV, and CMV were transmitted in a stvlet-
borne (nonpersistent) manner, whercas PLRV
was transmitted in a circulative (persistent)
way. None of the viruses appeared to be seed-
borne in L. esculenta. Annual and perennial
plants in 41 genera from 16 families were alter-
nate and overwintering hosts of these viruses
and some of their insect vectors,

Riassunto

EZIOLOGIA E BIOLOGIA DEI VIRUS CHE
INFETTANO LA LENTICCHIA (LENS ESCU-
LENTA MOENCH.) IN TRAN.

Da piante di Lenticchia (Lens esculenta Mo-
ench.) allevate in varic zone dell’Iran sono
stati isolati 4 virus ¢ cio¢ oli agenti del mo-
saico dell’'Erba medica (AMV), del mosaico
iallo del Fagiolo (BYMV), del mosaico del

etriolo (CMV), ¢ dell'accartocciamento foglia.
re del Piscllo (PLRV).

Per Pidentificazione d+i virus sono stati im-
piegati i seguenti metodi. osservazione dej sin-
tomi, inoculazione di ospiti ditferenziali, saggi
sulle proprieta fisiche, relazioni tra virus e vet-
tori, sicrologia, microscopia elettronica. I sin-
tomi dovuti at virus pit comunemente osser-
vati sono stati: maculatura, rachitismo, defor-
mazione delle fogliole, nanismo ¢ distorsione,
accorcinmento degli internodi ¢ proliterazione
di gemme ascellari. Raramente sono stati iso-
lati microrganismi daile vadici ¢ dai fusti di
piante virosate. Comunque, inoculazioni ese
guite in scrra con i vari funghi isolati non
hanno riprodotto i sintomi.

Inoculazioni eseguite in campo con i 4 vi
rus hanno determinato un decremento di pro-
duzione dal 46 al 940y, Le pit forti riduzioni
di produzionc sono state ottenute in piante
infettate in uno stadio precocissimo di svilup-
po. In prove di campo, oltre il 5005 di 30 lince
di Lenticchia sono state fortemente attaccate
da infezioni naturali di BYMV ¢ CMV. La pro-
duzione di tali lince ¢ risultata grandemente
ridotta.

In prove di infezione artificiale condotte sia
in campo che in serra, un gran numero di linee
altamente produttrici, quelle del tipo a semi
molto piccoli, sono risultate resistenti ai due
virus.

Gli alidi che colonizzano in natura la Len-
ticchia, Aphis craccivora Koch., Acvriosiphon
pisten Harris, € A, sesbaniae David, sono risul-
tati vettori dei 4 virus, AMV, BYMV ¢ CMV
sono stati trasmessi « per stiletto » (in manicra
non persistente), mentre PLRV ¢ stato trasmes-
so in modo persistente (« circolativo »). Nessun
virus ¢ sembrato essere trasmissibile per seme.
Piante annuali ¢ perenni appartenenti a 41 ge-
neri e a 16 famiglic si sono comportate da
ospiti intermedi oppure da ospiti su cui i vi
rus o gli insetti vettori hanno potuto svernare.

Résumé

ETIOLOGIE ET BIOLOGIE DES VIRUS QUI
AFFECTENT LA LENTILLE (LENS ESCU.
LENTA MOENCH.) DANS L'IRAN.

Quatre virus ont été isolés des plantes ma-
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lades de Lentille (Lens esculenta Moench.) en
différentes regions d'lran. Ces virus sont: la
mosaique jaune du Haricot (BYMV), la mo-
saique du Concombre (CMV), Penrouletnent des
feuilles du Pois (PLRV), Ia mosaique de la
Luzerne (AMV).

Les méthodes utilisées pour l'identitication
du virus ont été; svmptomatologie, serie d'étu-
des sur les hotes, essais des proprictie phvsi-
ques, rapports vecteur-virus, sérologic ¢t mi-
croscopie dlectronique. Les svimptomes du vie
rus observés communcément sont: tacheture, ra-
bougrissement, déformation des  folioles, na-
nisme ¢t entortillement, court-noud et prolife-
ration des bourgeons axillaires.

Des microrganismes ont rarement ¢té iso
Iés des racines ou des tiges de lentilies in-
fectées par Ie virus, cependant les svmplo-
mes ne se reprodnisirent pas lors des  essais
d'inoculation avee les dilferents champignons
isolds. Dans le champ, inoculation avee les
quatre virus a causé unce diminution de 46 2
94% de la production. Des dinunutions de ren-
dements plus importantes sont sirvenues lor
sque les lentilles étaient inlectees dans la pha-
se de petite plante. Dans Ies essais de rende-
ment, plus de 50% de 30 lienes de Lentille
ont ¢¢ fortement infectees dans des conditions
naturelles par e BYMV ¢t Ie CMV ¢t la pro-
duction a ¢té tres réduite.

Plusicurs lignes de Lentille a4 petite graines
et & orendement tres cléve ont omontrdé Ctre
resistantes aux deux virus dans Ie champ et
lors d’essais d'inoculation en serre. Des aphi
diens qui couramment colonisent les lentilles
dans la nature, les suivants on ¢té porteurs
des 4 virus: Aphlis craccivora Koch., Acvrtosi
phon piston Harrvis et Al sesbaniae David. ANV,
BYMV ¢t CMV on éi¢ transmis de manicre
non  persistante  (« stvlet-borne ») tandis  que
PLRV ¢tait transsmis de manicere « circulative »
(persistante), Aucun des virus n'a etd transmis
par les graines de L. oesculenta. Des plantes
annuelles et vivaces de 41 especes appartenant
a le familles diflérentes ont ¢1é hotes alterna-
tifs on bien hotes sur lesquels ces virus ou des
insccts vecteurs ont pu hiverner.
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