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VIRUS DISEASES OF LUPIN,
BROAD BEAN AND RED CLOVER IN POLAND'!
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After the second world war the appearance of a dangerous disease
of yellow lupin was observed in several countries. It was narrow-leaf
virus disease. In Poland the first information about the occurrence of
the disease dates back to the fifties and the through studies of its etio-
logy, ecology and harmfulness were carried out by Ksigzek [15] and
Blaszczak [1]. Similar studies were conducted by Corbett in the USA
[11] and Zschau [18] in German Democratic Republic. The main cause
of the massive manifestation of the narrow-leaf virus disease was the
introduction into cultivation of fodder lupin of low alkaloid content
which is a good host plant for aphids, vectors of viruses. The disease
is caused by bean yellow mosaic virus (BYMV). The affected plants ave
chlorotic, have narrowed, upward turned leaves, set pods poorly and
remain green until autumn. The virus is transmitted with seeds. It was
shown that, on the average, about 6% of seeds collected from virus
infected plants give seedlings affected by the virus. On the other hand,
the virus was isolated from almost all green seeds collected from di-
seased plants. It disappears from most seeds during ripening and drying
[4]. No regularity was found in the distribution of affected seeds on
the plant and in the pod [1]. The symptoms of the disease on seedlings
grown from virus infected seeds usually appear on the third pair of lea-
ves. The vectors of BYMV on yellow lupin during the vegetative period
are aphids, mainly Aphis craccivora Koch., and Acyrthosiphon pisum
Harris. The time of their appearance and the quantity of population as
well as the time of sowing of lupin have a decisive influence on the

1 The article have been presented at the International Congress of Plant
Pathology (in shortened form-poster session) organized at Munic in 1978.
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spreading of the disease. The 24 h ratio of the virus attack of plants
measured after 4 weeks from the time of massive aphids appearance
(after incubation period) increases as the time of sowing is delayed and
the age of the plants reduced at the moment of the aphid appearance [1].

Narrow-leaf virus disease causes the worst damage in breeding sta-
tions and on seed plantations. The infection of growing materials amo-
unts to 50 or even more percent, whereas the infection of seed planta-
tions ranges from several to several dozen percent. The affected plants
give a low yield of seeds and the fall depends on the time of disease
appearance (Table 1) and may reach even 90%b.

Table 1

Influence of infection time of yellow lupin by bean yellow mosaic virus on the growth of plants
and seed yield

Yield of seeds/plant

Weight of Percentage Percentage
f seed of virus
Phase of plant growth the plant e ;
p g (I;) vielding number weight infocted
plants abs. 9  abs. 9, seeds
Flowerstands to 2 cm 4,5 55,0 4.2 11,9 0,6 15,0 12,9
Full blossoming 6,8 85,0 7,2 204 0,8 20,0 11,5
Pod setting on the
main stem 10,3 97,5 21,2 60,2 2,3 57,5 4,9
Pod setting on secondary
stems 12,8 95,0 27,5 78,1 3,1 775 33
Healthy plants 14,5 100,0 35,2 100,0 4,0 100,0 1,1

Selection of healthy seeds free from virus infection, early sowing,
setting seed plantations in isolation from other Papilionaceaus cultures
are recommended as the means of control of narrowleaf virus disease.
The attempts to obtain resistant cultivars have been unsuccessful.
According to many breeders, early cultivars are less affected by narrow-
-leaf virus disease then the late ones. In nurseries, it is well worth while
controlling aphids and applying negative selection.

Blue lupin, less often yellow lupin, in Poland are also attacted by
the cucumber mosaic virus (CMV), which causes lupin browning. In
some years this disease also spreads dangerously. Similar browning of
blue lupin is caused also by BYMV. A different strain of CMV cauzes
another disease tentatively termed blue lupin witches broom (Fig. 1),
The diseased plants do not die; they yield seeds of which considerabl~
proportion (up to 20%) are the carriers of the virus. The investigations
on the broad bean viruses which have been conducted in Poland so far
aimed at the recognition of viruses attacking broad bean, range of their
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Fig. 1. Blue lupin plants: left — infected by blue lupin witches broom disease
(CMV); right — healthy plant

occurrence, harmfulness and searching the ways of control the diseases
caused by them. )

In 1966 six isolates of viruses were gained from broad bean plants
taken from a breding station, 4 of which were identified as bean yellow
mosaic virus — pea strain, 1 as broad bean true mosaic virus (BBTMV)
and 1 as pea enation mosaic virus (PEMV). In the following years in-
fections ranging from several to several dozen percent were observed
on broad bean plantations. In 1974 seven isolates of viruses were obta-
ined from broad bean, 3 of which were bean yellow mosaic virus, 2 broad
bean true mosaic virus, 1 lucerne mosaic virus (LMV) and 1 cucumber
mosaic virus [9]. In 1976 22 isolates were distinguished. BYMV and
PEMYV prevailed again. Leaf roll was also observed. This suggests that
the most common viruses attacking broad bean in Poland are: bean
yellow mosaic virus, pea enation mosaic virus, broad bean true mosaic
virus and leaf roll virus. It is most probable that broad bean stain mo-
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saic virus (BBSMV) and broad bean wilt virus also occur. The occur-
rence of virus diseases of broad bean is quite popular in Czechoslova-
kia [16] and German Democratic Republic [13, 17]. BYMV causes a
typical yellow mosaic on broad bean (Fig. 2), PEMV characteristic ena-

Fig. 2. Leaves of horse bean; right — infected by BYMYV, left
plant

Fig. 3. Leaf of horse bean with the symptoms caused by BBTMV
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tions, BBTMV distinct mosaic spots and blisters (Fig. 3). Pathological
changes may assume a more complex picture in cases of frequent mixed
infections.

Damages caused by broad bean virus diseases are considerable. Two
years'field experiments were carried out testing BBTMV harmfulness
depending on the time of inoculation [3] Broad bean cv. Nadwislanski
was inoculated at the stages of 2-3 leaves, flowering and pod setting. In-
fection of younger plants caused greater delay of growth and a higher
fall of plant weight. The decrease of seed yield in plants inoculated at
the stage of 2-3 leaves amounted to 30%. Seeds coming from affected
plants showed less energy and germination power. A considerable per-
centage of seeds was attacked by fungi (Table 2). The time of inocula-

Table 2

Influence of inoculation time of horse bean cv. Nadwi$lariski with BBTMV on growth of plant
and seed yield

: (¢} *
Weight (°,) Percentage of

Growth phases of Germination seeds
inoculated plants plants seeds power (%) infected
by fungi
2-3 leaves 54,7 69,6 . 79,0 21,0
Blossoming 88,7 71,7 83,5 14,5
Pod setting 87,8 96,8 87,0 13,5
Healthy plants 100,0 100,0 91,5 2,5

* In relation to healthy plants.

tion of plants had a serious influence on the number of affected seeds.
Depending on the time of inoculation plants yielded respectively 2.4,
3.2, and 0.8 of virus affected seeds. Plants considered symptomatically
healthy gave 0.3%0 of seeds infected by BBTMV.

In another field experiment the influence of BBTMV, BYMV and
PEMV on the growth and yield of broad bean seeds was determined
[6]. All viruses caused severe diseases and decreased, to a considerable
degree, both the quantity and the quality of seeds (Table 3). The fall
in the seed yield of plants affected by BBTMV amounted up to 60%
and in the case of BYMV and PEMV to more than 80%. As the results
of infection the weight of 1000 seeds fell by 13-30%, germination po-
wer by 18-33%0 and the number of seeds attacted by fungi and bacteria
was about 2-3 times higher (Table 4) than in seeds collected from he-
althy plants.
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Table 3

Influence of BBTMV, BYMV and PEMYV on seed yield of
horse bean cv. Nadwis$lariski

Number of seeds . - Weight of seeds

Viruses
abs. % abs. %
Healthy plants 37,9 100 18,4 100
BBTMV 16,7 44 7.5 41
BYMV 7,6 20 3,5 19
PEMV 8,8 21 3,1 17
Table 4

The influence of BBTMV, BYMV and PEMYV on the quality of seeds of
horse bean cv. Nadwiélanski

. Weight of Germination Percfentage of
Viruses 1000 seeds power seed. infected bY
% index  fungiand bacteria
Healthy plants 547 88,5 100,0 9,5
BBTMV 476 72,5 81,9 18,0
BYMV . 440 70,0 79,5 17,5
PEMV 359 59,5 67,2 29,0

In order to reduce the appearance and harmfulness of broad bean
virus diseases it is advisable, according to many authors, to sow broad
bean far from sources of infection and to use seeds which are healthy
and free from viruses [10]. According to our observation the infection
of broad bean seeds by viruses may vary considerably in different years.
No sources of resistance of broad bean against particular viruses have
been found so far. The removal of diseased plants from breeding ma-
terials may also be advisable. Fritzsche [13] applied aphids control on
large acreages and achieved 40-55%0 decrease in broad bean infection by
BYMV, and Cockbain [10] successfully controled mature forms of
Apion vorax and Sitona lineata by application of Aldicarb into soil and
reduced the spreading of BBTMV and BBSMV.

Detailed investigations on red clover viruses were carried out by
Kowalska [14], Blaszczak [12], Blaszczak et al. [8] 227 isolates of vi-
ruses were obtained from over 400 diseased plants collected from 150
plantations (Table 5). Bean yellow mosaic virus proved to be the most
common. Its two strains, bean and pea constituted 59.5%0 of all isolates
tested. Red clover mecrotic mosaic virus (RCNMV) occurred numerously
though it was found mainly in the piedmont. Other viruses like white
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Table 5

Viruses found on red clover plantations in South-west
Poland in 1965-1968

Number of identified isolates

Viruses
abs. a5
BYMV 171 31,3
BYMYV (pea strain) 64 28,2
RCNMV 65 28,6
WCMV 18 7,9
RCVMV 6 2,6
LMV 3 1,3
Total 227 99,9
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Fig. 4. Effect of isolation of three viruses from red clover in the period of time
from April to November; I — temperature, 2 — WCMV, 3 — RCNMV, 4 — BYMV

clover mosaic virus (WCMV), red clover vein mosaic virus (RCVMV) and
LMYV occurred less often or sporadically.

The symptoms of the attack of viruses no clover are seen best in
spring and autumn, whereas in full summer are difficult to notice. Si-
milarly, it has been noticed that isolation of viruses are most effective
in spring and autumn [7] and poor in full summer (Fig. 4). The infec-
tion of large red clover plantations was very small whereas small clo-
ver fields or breeding materials in breeding stations were affected very
considerably. As expected, the infection of red clover by viruses incre-
ased with the age of culture (Fig. 5).

A number of preliminary experiments were conducted on harmful-
ness of viruses against red clover. In greenhouse conditions 2 BYMV
isolates diminished green mass of red clover cv. Hrubieszowska by 39
and 42%,. Crimson clover infected by mild isolate of BYMV pea strain
gave green mass yield by 40%e smaller. The diseased plants formed fe-
wer and worse inflorescences [5]. In another experiment [12] the green
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Fig. 5. Occurrence of virus diseases on red clover in 1965-1967 in south — west
Poland depending on the age of plantations; I — no infection, 2 — 1st infection

degree, 3 — 2nd infection degree, 4 — 3rd infection degree

mass yield of red clover affected by BYMV was by 20%0 smaller in the
first mowing and by 40% in the second. In the isearch to find sources
of resistance of red clover against BYMV one breeding line ,,Strugi 104"
was found which showed a high degree of immunity but all other cul-
tivars tested proved to be susceptible to it. Similarly 19 other cultivars
of red clover showed full susceptibility to WCMV,
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Baadwvicaas Baawax

BUPYCHBIE BOJIE3HU JIOIIMHA, KOHCKUX BOBOB
U KIIEBEPA KPACHOTO B IIOJBIIIE \

Pe3zmomMme

B cTcThe paccMaTpuBaloTcs BaxKHeIIMe pe3yJjbTaTbl MCCJIEAOBAHMII BMPOCOR
YKa3aHHBIX BUJOB KYJbTYPHBIX DacTeHMM, NpPOonoAuMbix B Ilosbme B mepuoy mo-
caenHux 18 Jer. Camoit rpo3HOit GOJIe3HBIO JIIOMMHA IKEJITOTO SABJIAETCSH Y3KOJUCT-
HOCTB, BbI3biBaeMaa BYMV. Ona co3gaeT HauBbICIIYI0 Yrpo3y IJIA 9TOM KYJIbTYDHIL.
JIIONMH y3KOMMCTHBDA Mopa)kaercs 6ypenueM, BbI3bIBaeMbIM Kak CMV tak u BYMV.
YcTaHOBJIEH TaK¥e HOBBLIIA TUIl GOJIe3HM JIIOMMHA Y3KOJIMCTHOI'O, T.HA3. MeTeJb-
YaThCTh, BbI3blBaeMyr 0cobbpiM mrammom CMV.

YIrpo3a co CTOPOHBI BUPO30B ABJAETCH BBLICOKOI TaKKe M KOHCKMX 60GOB.
K Bupycam mnopaxkarmommm Haubosiee YacTo KOHCKMe 606bI npuHaajgexar BYMV,
PEMV, BBTMV u BupyC CKPYYMBAHMsS AMCThEB. PegKO TIOABIAETCH AMV, a Takixke,
Kak kaxerca BBSMV u BBWV. YcraHOBJ€Ha OYE€Hb BbICOKAS BPEIHOCTD BYMV,
PEMV u BBTMV, npuueM CHMIKEHMe YPOKAs PACTEHMIT OBIIO TeM CHMJIbHEe, 4YeM



—

—
208 WLADYSLAW BLASZCZAK :Pq,(/v] ,\3 0
]

paHbllle ITPOMCXOAMJIIO ITOpaxKeHue pacTeHuit. VI3 pacTeHMiI NOpaxKeHHbIX BUPYyCcaMu CO-
OupalT XyAlye ceMeHa, IopaXKeHHble B CUIIbHOM cTeneHu rpubaMm m OGaKTepUAMM.

Cpenu BUPYCOB NOABJAKMIMXCA HA KJeBepe KpacHOM 'npeobigagaror BYMV
u RCNMV. Jipyrue sBupychl, Takme Kak WCMV, RCVMV u AMV, n0oaBJIAIOTCH
pexe. Haubosee cuJIbHO IOpazkalrTCA HeO0OJbLIME IJIAHTALMM KJeBepa KpPacHOTO,
MCIIOJIb3yeMble B Tedyenue 3 JjerT. CuMOTOMBI BUPYCHOM OoJie3HM Ha KJieBepe Kpac-
HOM HauboJjiee 3aMeTHbI BECHOV M OCEHBIO M B STOT II€PMOJ MOXKHO Haubojee JIErKO
M30JIMPOBATh BUPYCHI M3 OOJBbHBIX pacteHmii. BYMV nOpuBOAUT K 3HAYUTEJIbHBLIM
CHUKEHUAM ypoXKas 3eJIeHOM MacChbl ¥ OKa3bIBaeT HeOnIaronpmMATHOE BIMAHUE HA
3MMOBKY PaCTEHMUI.

Wtadystaw Blaszczak

CHOROBY WIRUSOWE LUBINU, BOBIKU
I KONICZYNY CZERWONEJ W POLSCE

Streszczenie

W opracowaniu przedstawiono wazniejsze wyniki badan nad wirozami wymie-
nionych gatunkéw ro$lin przeprowadzone w Polsce w okresie ostatnich 18 lat.
Najgrozniejszg chorobg lubinu zoéltego jest waskolistno§¢ powodowana przez BYMV.
Stanowi ona najwieksze zagrozenie dla tej ro$liny. Lubin waskolistny atakowany
bywa przez brunatnienie, wywolywane zaré6wno przez CMV jak i przez BYMV.
Stwierdzono tez nowy typ choroby lubinu waskolistnego tzw. miotlasto§¢ wywo-
lywang przez odrebny szczep CMV.

Zagrozenie bobiku przez wirozy jest réwniez duze. Do wiruséw najczeScie]
spotykanych na bobiku nalezg BYMV i PEMV, BBTMYV i liSciozwdj. Rzadko wy-
stepuje AMV i prawdopodobnie BBSMV i BBWV. Stwierdzono bardzo duzg szkcd-
liwos¢ BYMV, PEMV i BBTMV przy czym obnizki plonu nasion byly tym wigksze
im wecze$niej roSliny podlegaly porazeniu. Z ro$lin zaatakowanych przez wirusy
zbiera sie nasiona gorsze, w znacznym stopniu porazone przez grzyby i bakterie.

Wsérod wirus6w wystepujacych na koniczynie czerwonej dominuje BYMV oraz
RCNMV. Inne wirusy jak WCMV, RCVMV, AMV wystepujg rzadziej. Najsilniej
porazane bywajg male plantacje koniczyny czerwonej, uzytkowane przez 3 lata.
Objawy choréb wirusowych na koniczynie czerwonej sg najlepiej widoczne wiosng
i jesienig i w tym tez czasie najlatwiej mozna izolowaé wirusy z ro$lin chorych.
BYMV wywoluje wyrazne obnizki plonu masy zielonej i ujemnie wplywa na zi-
mowanie roS$lin.



