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The \  irus Diseases of Crotalaria. Glycine 
and Medicago Species

by

Patricia J. Klesser 

D ivision  of Plant P athology

This report concerns the naturally occurring virus diseases o f  the following plants:—
Crotalaria juncea (sunnhemp), C. spectabilis, Glycine max (soybean), G. javanica 

and Medicago sativa (lucerne or alfalfa).
Throughout South Africa, these genera are used either for fodder, as cover crops, 

or, to a lesser extent, for oil extraction.
Further details o f  some of the diseases found on these plants, will be found in the 

reports on bean and broad bean virus diseases, as the viruses were apparently related 
to those groups.

M ethods a n d  materials

The viruses were isolated from plants collected mainly in the Transvaal, but also 
from the Stellenbosch district and from near Salisbury, Southern Rhodesia.

The standard test plants were: Phaseolus vulgaris var. Canadian Wonder, Vicia 
faba  var. Aquedulce, Pisum sativum var. Greenfeast and Vigna unguiculata var. Dr. 
Saunder’s Upright.

Carborundum powder was used for the mechanical sap inoculations, and Aphis 
craccivora was used in the insect transmission tests.

There are three separate sections, dealing with the viruses of  (A) Crotalaria spp. 
(B) Glycine max and (C) Medicago sativa and Glycine javanica.

Each section has its own bibliography and plates.

CR O T A L A R IA  VIRUS DISEASES

Crotalaria juncea, sunnhemp. is cultivated extensively in South Africa as a green 
manure crop. Crotalaria spectabilis is also used for this purpose but on a smaller scale.

Both species are subject to natural infection by several viroses in the field, and are 
also susceptible to many others when inoculated artificially.

With two exceptions, these virus diseases have been described in previous papers, 
as they were obviously related to other viruses viz. the bean local chlorosis, the bean 
chlorotic ringspot, the bean necrosis and the bean necrotic speckle viruses. Also, a 
strain o f  the broad bean mosaic virus was found on naturally infected C. spectabilis.

The two exceptions, which will be described in detail in this paper, are the alsike 
clover mosaic virus and the white clover mosaic virus complex. Both are well-known 
elsewhere, but are recorded for the first lime in South Africa.

The symptoms caused on most host plants, by what is considered to be the white 
clover mosaic virus, are very similar to those described by Zaumeyer and Wade (19). 
No attempt has been made to split the components [see Johnson (13)], but the virosis 
as found \n the field is described as a whole.
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The symptoms caused by the several viruses on C. juncea are very similar— the 
differences are found in the degree o f  malformation, mottling or necrosis rather than 
in the type of  symptom. They are only differentiated by the effect o f  the virus on 
other plants.

On C. spectabilis the symptom picture does vary—some viruses cause vivid yellow 
streaks, while others result in mottling with necrosis.

Nevertheless, they are not characteristic enough for certain identification, and 
alternate hosts must be used.

R e v ie w  o f  l it e r a t u r e

The first report of probable virus infections of  Crotalaria species was that o f  
Schwartz, 1927, who described a witch’s broom and crinkle disease o f  C. juncea and
C. anagyroides in Java (17).

In 1931. Illingworth (11) noted a mosaic of  Crotalarias in pineapple fields in Hawaii, 
and Cook (5, 6) worked on a mosaic disease of  C. striata  in Puerto Rico. Other mosaic 
diseases of  Crotalaria spp. were found in Japan by Fukushi (8), and in Trinidad by 
Dale (7).

Raychaudhuri (15) noted a mosaic disease which is confined to sunnhemp only 
(C. juncea) and Capoor (4) described the Southern sunnhemp mosaic virus which with­
stands very high temperatures and ageing.

Gates (9) reported mosaic and “  little leaf ” diseases of  C. spectabilis, Jenson 
(12) worked on the aphid transmission of a mosaic of C. incana and Raychaudhuri 
and Pathanian (16) found a mosaic o f  C. striata.

Viruses causing a witch’s broom symptom on Crotalaria spp. were recorded by 
Johnson and Lefebvre (14) who were able to transmit the virus to broad bean; and 
Hadiwidjaja (10) who transmitted the virus by grafting and by Cuscuta.

Bose and Misra (3) reported a graft-transmissible virus which caused structural 
abnormalities o f  sunnhemp flowers. This was later proved to be due to two viruses— 
one sap-transmissible, and the other, probably tobacco leaf-curl transmitted by Bemisia 
tabaci (1).

According to Zaumeyer (18), mosaic symptoms can be induced on Crotalaria 
spp. by artificial inoculation with several legume viruses viz. alsike clover mosaic viruses 
1 and 2 and pea mosaic viruses 4 and 5.

ALSIKE C LOVER M O SA IC  VIRUS 1 Zaumeyer and Wade.

Natural source of  virus: Crotalaria juncea.
The young leaves showed a chlorotic speck mottle and they had wavy margins. 

The middle leaves had constrictions across the laminae, and irregular-shaped dark 
green islands on a light green background. The lower leaves were normal in shape 
but had dark green veinbands or midrib. Fig. 1A.

Physical properties: Thermal inactivation point 62-64JC. Longevity in vitro 
1-2 days. Dilution end point 1:3000-1:5000.

Transmission: Mechanical sap inoculation. Aphis craccivora.

Host range: Crotalaria juncea L., C'. spectabilis Roth., Dolichos lablab L., Glycine 
javanica L., G. max (L.) Merr., Lathyrus odoratus L., Lupinus albus L., L. luteus L., 
L. mutabilis Sweet., Medicago lupulina L., Melilotus officinalis Willd., Phaseolus acut ifolius 
Gray var. latifolius Freem., P. lunatus L., P. inungo L.. P. vulgaris L., Pisum sativum 
L., Trifolium hybridum L., T. incarnatum L., T. pratense L., Vicia J'aba L., Vigna sesqui­
pedalis (L.) Wight., V. unguiculata (L.) Walp., Voandzeia subterranea Thouars.
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R eaction of susceptible species

Crotalaria juncea.
Local. Necrotic lesions may develop.
Systemic. In nine days chlorotic spots develop on the young leaves. Later leaves 

have a mottle or mosaic with dark green blisters or veinbands. These leaves are 
puckered, malformed and elongated. There may also be necrotic specks. Fig. IB. 
The plant is stunted and rosetted.

C. spectabilis.
Local. Chlorotic spots may develop.
Systemic. There are chlorotic spots on the young leaves in 19 days. Later leaves 

are chlorotic with dark green veinbands and there is a necrotic sheen. These leaves 
are malformed and puckered.

Dolichos lablab.
A symptomless carrier.

Glycine javanica.
Local. There are chlorotic spots in seven days.
Systemic. There may be a chlorotic spotting or mottle.

G. max.
Local. Chlorotic spots develop in seven days.
Systemic. There may be chlorotic areas, but usually the virus is latent.

Lathyrus odoratus.
Local. No reaction.
Systemic. The leaves are rolled and mottled.

Lupinus albus var. Sweet.
Local. The leaves drop after a severe necrosis in three days.

Systemic. In 16 days the young leaves develop a vein clearing and spotting and 
they remain folded, and have wavy margins. Later leaves are mottled and malformed 
and may have necrotic specks. The plant is rosetted and many leaves drop.

L. albus var. Bitter.
Local. No reaction.
Systemic. The young leaves remain folded and have curled tips. Later leaves 

are mottled or generally chlorotic and the plant is rosetted.

I. luteus.
Local. No reaction.
Systemic. The young leaves remain folded and have wavy margins. Chlorotic 

spots develop in 20 days. Later leaves are small, malformed (stringlike) and generally 
chlorotic. There may be necrosis and many leaves drop. The plant is rosetted.

L. mutabilis.
Local. No reaction.
Systemic. The leaves are malformed and stringlike, and very chlorotic. The 

plant is rosetted.

Medicago lupulina.
Local. N o  reaction.
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Systemic. After a vein clearing there are vivid chlorotic streaks and areas, and 
the leaves are crinkled. Fig. 1C.

Melilotus officinalis.
Local. N o  reaction.
Systemic. The young leaves develop chlorotic spots and streaks. L ater leaves 

are mottled, small and malformed.

Phaseolus acutifolius.
Local. In six days there are chlorotic spots and necrotic veins.
Systemic. The young leaves develop a vein clearing and then necrosis in the veins. 

Later leaves are mottled.

P. lunatus.
Local. Chlorotic ringspots develop in six days.
Systemic. There is a chlorosis o f  the veins which soon becomes necrotic.

P. mungo.
Local. There are chlorotic spots in eight days.
Systemic. There is a chlorotic spotting on most leaves.

P. vulgaris var. Canadian Wonder.
Local. No reaction.
Systemic. A chlorotic network develops on the young leaves, and later ones 

have a chlorotic spotting and then a mottle. There are dark green areas and veinbands 
and the leaves are puckered, 

var. Haricot.
Local. No reaction.
Systemic. After a chlorotic network and spotting, the leaves develop a mottle. 

The leaf surface is puckered and many leaves drop. There may be a slight malformation.

Pisum sativum.
Local. No reaction.
Systemic. The young leaves develop a chlorotic network in 15 days. Later leaves 

have chlorotic spots or a mottle, and are malformed. The old leaves have a white 
etching. Fig. ID. The tendrils are abnormally curled, and the plant is stunted.

Trifolium hybridum.
Local. No reaction.
Systemic. There is a vein clearing and chlorotic spotting followed by a chlorotic 

streaking.

T. incarnatum.
Local. There may be dark green rings on the chlorotic leaves.
Systemic. The young leaves show a vein clearing after six days, then chlorotic 

spotting or vein flecking. Later leaves have a mosaic and are crinkled and rosetted.

T. pratense.
Local. No reaction.
Systemic. There may be chlorotic streaks or the plant may be a symptomless 

carrier.

Vicia faba.
Local. N o reaction.
Systemic. Only a diffuse chlorotic mottle develops.



501

Vigna sesquipedalis.
Local. There are chlorotic spots in seven days.
Systemic. In 15 days the young leaves develop a vein clearing and chlorotic 

spotting. Later leaves are mottled.

V. unguiculata.
Local. Chlorotic spots may develop.
Systemic. There may be a vein clearing followed by a chlorotic mottle, or the 

leaves may be symptomless.

Voandzeia subterranea.
Local. There are chlorotic areas in seven days.
Systemic. The symptoms are masked.

ID E N T IFIC A T IO N .

This virus is very similar to the alsike clover mosaic virus 1 Zaumeyer and Wade 
(19). The only difference is that on the broad bean, Zaumeyer’s virus induces a severe 
mottle and malformation, whereas this virus causes only a diffuse mottling. This diffe­
rence may be due to temperature or varietal factors.

Nevertheless, it is considered the same as, or closely related to the alsike clover 
mosaic virus 1.

W H ITE C LO V ER M O SA IC VIRUS Zaumeyer and Wade.

Natural source o f  virus: Crotalaria spectabilis.
The younger leaves showed a chlorotic mottle, and the older ones, a dark green 

vein banding. There were necrotic stem streaks. Fig. 2C.

Physical properties: Thermal inactivation point 56-58°C. Longevity in vitro
1-2 days. Dilution end point 1:1000-1:2000.

Transmission: Mechanical sap inoculation.

Host range: Arachis hypogaea L., Crotalaria juncea L., C. spectabilis Roth., 
Dolichos lablab L., Glycine javanica L., G. max (L.) Merr.. Lathyrus odoratus L., Lupinus 
albus L., L. luteus L., L. mutabilis Sweet., Medicago lupulina L., M. sativa L., Melilotus 
officinalis Willd., Phaseolus acutifolius G ray var. latifolius Freem., P. lunatus L., P. mungo 
L., P. vulgaris L., Pisum sativum L., Trifolium hybridum L., T. incarnatum L., T. pratense 
L., 7. repens L., Vicia faba  L., Vigna sesquipedalis (L.) Wight., V. unguiculata (L.) 
Walp., Voandzeia subterranea Thouars.

R eaction  of susceptible species

Arachis hypogaea.
Local. No reaction.
Systemic. Chlorotic spots develop on the young leaves; on later formed ones, 

there is a chlorotic streak mottle.

Crotalaria juncea.
Local. Within a week there are chlorotic spots and necrotic veins. The leaves 

soon drop.
Systemic. In nine days the young leaves develop a vein clearing and chlorotic 

spotting. Later leaves are small and crinkled, and have a mosaic and a necrotic sheen. 
There are often necrotic stem streaks which cause the plant to curve tc one side.
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C. spectabilis.
Local. No reaction.
Systemic. The young leaves develop a chlorotic flecking and the next formed 

have a mottle. Later leaves develop a vein banding with a slight necrosis which causes 
a crinkling of  the leaves.

Do/ichos lablab.
Local. Chlorotic spots develop in 5-6 days.
Systemic. No reaction.

Glycine javanica.
A symptomless carrier.

Glycine max.
Local. Small necrotic specks with chlorotic haloes develop in 10 days. 
Systemic. At the same time the young leaves develop a vein-clearing and chlorotic 

spotting. Later leaves have a mottle with necrosis developing in the chlorosis. This 
results in a puckering o f  the leaf surface.

l  athyrus odoratus.
Local. No reaction.
Systemic. After two weeks most leaves develop a chlorotic streak mottle and 

they are rolled.

Lupinus albus.
Local. In nine days necrotic specks and veins develop, leaving a chlorotic back­

ground. The leaflets soon drop.
Systemic. The young leaves show a veinclearing and spotting with necrotic specks. 

Later leaves are mottled and rolled, and the necrosis spreads until most leaves have 
dropped leaving the rosetted petioles. Any secondary shoots have small malformed 
leaves with dark green blisters.

L. luteus.
Local. In 10 days there are chlorotic spots.
Systemic. At the same time the young leaves develop a chlorotic network or 

vivid rings. Later leaves are mottled and malformed, and they remain folded. The 
older leaves have chlorotic spots with necrotic rings. The plant is severely stunted 
and rosetted.

I.. mutabilis.
Local. No reaction.
Systemic. The leaves curl up, and are small and chlorotic. The plant is rosetted 

and stunted.

Medicago lupulina.
Local. No reaction.
Systemic. The leaves show chlorotic streaks and a dark green midrib. The plant 

is stunted.

M. sativa.
Local No reaction.
Systemic. The young leaves develop chlorotic spots in three weeks. Subsequent 

ones show almost yellow spots or irregular areas.

Melilotus officinalis.
Local. There are dark green rings on chlorotic leaves.
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Systemic. The young leaves show diffuse chlorotic spots. Later ones develop 
an irregular chlorotic mottle.

Phaseolus acutifolius.
Local. There is no reaction but the leaves drop.
Systemic. In 8-10 days there is a veinclearing and curling of  the young leaves. 

Later ones are small and malformed, and have dark green blisters.

P. lunatus.
Local. In 10 days there are necrotic specks with chlorotic haloes, and a veinal 

necrosis.
Systemic. The first and second trifoliates develop necrotic rings, and the young 

leaves have chlorotic specks with necrosis setting in.

P. tnungo.
Local. In 10 days there are necrotic lesions.
Systemic. Some leaves have chlorotic specks which later become necrotic.

P. vulgaris var. Canadian Wonder.
Local. There are necrotic lesions or ringspots and a slight veinal necrosis. 
Systemic. N o reaction, 

var. Haricot.
Local. Within a week there may be small chlorotic spots with necrotic rings, or 

only a veinal necrosis.
Systemic. The young leaves develop a veinal necrosis which spreads to the petioles 

and stem, and the plant collapses.
vars. Black Wonder, Long Tom. S.A. Black and White and Tendergreen 

develop large local necrotic spots and veins in three days. There are also areas of 
almost yellow chlorosis on which the necrotic lesions are vividly marked. Fig. 2B. 

var. Idaho Refugee has only a local necrotic vein etching.

Pisum sati\um.
Local. There are no lesions, but in 10 days the leaves have become necrotic and 

wilted.
Systemic. After a veinclearing and spotting of the young leaves, the next formed 

develop a mosaic. Necrosis sets in. in the chlorotic areas and in the veins, and the plant 
collapses. Secondary shoots have small, folded and mottled leaves, and the tendrils 
are abnormally curled.

Trifolium hybridum.
Local. There are chlorotic spots.
Systemic. After three weeks chlorotic spots develop on the young leaves while 

later ones have a chlorotic streak mottle.

T. incarnatum.
Local. A veinal necrosis results in a collapse of the leaves.
Systemic. In 18 days the veins o f  the young leaves become chlorotic then necrotic. 

Later ones are severely crinkled and puckered and have a mottle. The plant is extremely 
stunted and normally collapses.

T. pratense.
Local. No reaction.
Systemic. There are chlorotic streaks which become necrotic and cause a mal­

formation of the leaf surface.
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T. repens.
Local. No reaction.
Systemic. There are chlorotic streaks but less necrosis and malformation than 

on T. pratense.

Vicia faba.
Local. In two weeks chlorotic spots with almost purple necrotic rings develop. 

The leaves wilt.
Systemic. A week later the young leaves show a veinclearing and chlorotic spotting. 

On later formed leaves these spots have necrotic haloes (Fig. 2A), and there is a necrosis 
o f  the growing point, which may collapse. Any secondary shoots which develop have 
leaves which are rolled and have a mosaic.

Vigna sesquipedalis.
Local. Chlorotic specks develop in two weeks. These fuse to a general chlorosis 

and the leaves wilt.
Systemic. The second tnfoliates have chlorotic rings and a necrotic sheen. The 

young leaves are spotted and later mottled.

V. unguiculata.
Local. In two days there are necrotic specks and in six there are chlorotic areas. 
Systemic. A week later the young leaves develop necrotic veins and they are 

curled down, and soon absciss. If more leaves form they are slightly malformed with 
irregular areas o f  chlorotic spots along the veins.

Voandzeia subterranea.
Local. No reaction.
Systemic. A dark green blistered mottle develops on most leaves.

ID E N T IFIC A T IO N

There is a great resemblance between this virus and the white clover mosaic virus 
as described by Zaumeyei and Wade (19).

Although the symptoms on all host plants are not identical, they are very similar. 
Also, the physical properties and host ranges of  the two viruses are alike.

Therefore, this virus is considered the same as the white clover mosaic virus.
(No attempt has been made to isolate the two components, but the virus is described 

as it was found in the field.)

S U M M A R Y

In South Africa, three viruses occur naturally on Crotalaria juncea, viz. the alsike 
clover mosaic virus and strains of  two bean viruses (described in the report on bean 
virus diseases).

On C. spectabilis there are four viruses which occur in the field—the white clover 
mosaic virus (as a complex), two bean viruses and one related to the broad bean mosaic 
virus (described under their respective headings).

O f these seven viruses, not one can be correlated with the Crotalaria viruses already 
reported in the literature.

The viruses of Bose and Misra (3) and Hadiwidjaja (10) both cause a witch’s broom 
effect, which is not a feature o f  any of these viruses.

G ate’s two diseases of  C. spectabilis are not sap-transmissible (9), and the sunnhemp
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mosaic of Raychaudhuri (15) has only one host viz. sunnhemp. Although the viruses 
of  Capoor (4) and Raychaudhuri and Pathanian (16) have much wider host ranges, 
their physical property values are very high e.g. C apoor’s virus withstands heating up 
to 90°C, and ageing to 557 days.

Too few details are available o f  the other Crotalaria diseases, for an accurate 
comparison to be made.

Schwartz (17). Cook (5), Illingworth (11), Fukushi (8) and Jenson (12) give only 
the symptoms on Crotalaria species. Dale (7) does include cowpea as a susceptible 
host, and Johnson and Lefebvre (14) describe only the reaction on broad bean.

It is therefore concluded that none of  these Crotalaria viroses have been found 
during this survey in South Africa.
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SOYBEAN VIRUS DISEASES

In the field, soybean (Glycine m ax) is apparently susceptible to three viruses— one 
o f  which is the seed-borne soybean mosaic virus.

This soybean mosaic virus has been found in the Northern, Eastern and Western 
Transvaal— but probably occurs wherever soybeans are cultivated, as the percentage 
of infected seed can be high.

The other two viruses found on naturally infected soybeans are described in detail 
in the report on bean virus diseases; as they were proved to be strains of  the bean 
chlorotic ringspot and bean local chlorosis viruses.

The field symptoms o f  the latter two viruses include mottling, puckering and 
malformation o f  the leaves, and stunting of the plants.

R eview  of literature

Clinton 1916, was the first to report a chlorosis and crinkling of  soybean leaves. 
I he virus origin of this chlorosis was established by Gardner and Kendrick in 1921. 
Pierce (11) named the causal organism soybean virus 1, and in Kenneth Smith’s classi­
fication it is Soja virus 1.

The virus can be transmitted in the seed of  infected plants where it can survive 
for two years, Kendrick and G ardner (8). It is also aphis transmitted.

Heinze and Kohler (6) and Conover (3) were able to infect Phaseolus vulgaris 
and Vicia sativa, but these hosts have not been confirmed by other workers.

Savulescu et al (12) described three types of  symptom on soybeans—leaf curl, 
brown mosaic and yellow mosaic. These variants have a thermal inactivation point 
of  80°C., which is much higher than is generally accepted for the soybean mosaic virus.

According to Ling (10) the only legume viruses found on naturally infected soybeans 
are the bean yellow mosaic virus and the cowpea mosaic virus o f  Dale.

However, many other legume viruses can induce symptoms on soybeans when 
inoculated artificially.

The top necrosis, streak and budblight diseases of  soybean are now attributed 
to strains o f  the tobacco ringspot virus. Allington (1) and Johnson (7). This virus 
is also seed-transmitted in soybeans. Desjardins et al (4).

The tomato spotted wilt virus results in local necrotic specks surrounded by 
chlorotic haloes. The rest o f  the leaf may be almost orange in colour. There is no 
systemic reaction. (See report on pea virus diseases.)

SOYBEAN M O SA IC VIRUS G ardner and Kendrick.

Transmission: Mechanical sap inoculation. By seed. (One land had approxi­
mately 35%.) Aphis. (Species not determined.)

Host range: Glycine max (L.) Merr.

Symptoms on Glycine m ax :

(a) Artificial infection in the glasshouse:
Local. No reaction.
Systemic. The young leaves develop chlorotic spots in three weeks. This 

is followed by a mottle and slight malformation on the next formed leaves. 
Often, necrotic rings develop round the chlorotic spots as the leaves mature.

The plant is stunted, and has a proliferation of  secondary shoots which 
remain rosetted.
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(b) Natural infection in the field:
In a land of maturing soybeans, infected plants are noticeable for their 

lush green foliage, when other plants have dropped most of  their leaves.
These plants are stunted, and have a great number of  lateral branches.
The leaves are mottled, crinkled and slightly malformed. They later 

become leathery.

(c) Seed infection in the glasshouse:
The primary leaves are mottled and crinkled with wavy margins. The 

trifoliates have the usual symptoms.
The plants are spindly and etiolated.

ID E N T IF IC A T IO N

As this virus is seed-borne, and has only one host plant viz. the soybean, there 
can be little doubt that it is the soybean mosaic virus.
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L U C E R N E  (A LFA LFA ) M OSAIC VIRUSES

The typical lucerne mosaic virus occurs naturally on lucerne in many districts 
o f  the Union.

One variant o f  this virus was found in the Western Cape, also on lucerne; and 
another was isolated from Glycine javaniea growing in experimental plots in Pretoria. 
These three viruses will be described below.

The necrotic ring strain of  lucerne mosaic virus, which was commonly found on 
naturally infected peas and sweet peas, has been described in the report on the virus 
diseases o f  peas and sweet peas.

The word “ lucerne ” is used in preference to “ alfalfa ” , as it is the common 
name for Medicago sativa in this country.

Natural source o f  virus:

(a) Lucerne mosaic virus— type. (T y p e*) Medicago sativa. Som e leaves had a 
ch lo ro tic  netw ork , sp o ttin g  or streaking, w hile others had dark green blisters  
and w ere severely  puckered.

(b) Lucerne mosaic virus— necrotic strain. (N ec r . S i r .) M. sativa. The leaves 
were diffusely mottled and slightly malformed.

(c) Lucerne mosaic virus— Glycine strain. (G l y c . St r .) Glycine javaniea. Most 
leaves had irregular, vivid yellow markings. There was no malformation. 
See Fig. 5A.

Physical properties:
Thermal inactivation point (all 3) 62-64°C.
L on gevity  in vitro. T ype a n d  N ecr . St r . 2 -4  days.

G ly c . St r . 6 -8  days.
Dilution end point (all 3) 1:3000-1:5000.

Transmission:
All three are mechanically sap transmissible.
T ype a n d  N ecr . St r . Aphis craccivora.

Aphis fabae.
G l y c . st r . Results inconclusive.

H ost r a n g es .

TYPE NECR. STR. GLYC. STR.

Arachis hypogaea L ........................................................................... + +
Crotalaria juncea L ............................................................................ + + +
C. spectabilis R oth............................................................................. +
Dolichos lablab L ............................................................................... + +
Glycine javaniea 1 — +
G. max (L.) Merr............................................................................... + — +
Lathyrus odoratus I............................................................................ . +
lupinus albus L ................................................................................... + + +
L. luteus L ............................................................................................. + + +
L. mutabilis Sweet. +
Medicago lupulina L .......................................................................... + +
M. sativa L ........................................................................................... + + +
Melilotus officinalis Willd ............................................................. + — +
Phaseolus acutifolius Gray. var. latifolius Freem.................. + f +

•Abbreviations to be used in the text.
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TYPE N E C R .ST R . GLYC. STR.

P. lunatus L .....................................................................................  :
P. mungo L ...........................................................................................

+
+

+
-U

P. vulgaris L ......................................................................................... + + -r
Pisum sativum L .................................................................................
Trifolium hybridum L ........................................................................

+
+

T"
_u

T. incarnatum L .................................................................................. T + 4-
T. pratense L ........................................................................................ + — -r
T. repens L ........................................................................................... + +
Vicia faba  L ......................................................................................... + + 4-
Vigna sesquipedalis (L.) W ight..................................................... + + -f
V. unguieulata (L.) W alp................................................................ + + -r
Voandzeia subterranea Thouars.................................................... + -L
Nicotiana glutinosa L ........................................................................ + T —

N. t abacum L ....................................................................................... + — —

Solanum capsicum L .......................................................................... + j-1 —

R e a c t io n  of su sc e p t ib l e  spec ies

Arachis hypogaea.
Local. No reaction.
System ic. T y pe . A  dark green m ottle develops.

N ecr . S t r . There is an irregular chlorotic streak mottle and occasional 
patterns.

G ly c . St r . Not tested.

Crotalaria juncea.
Local. Necrotic specks develop with all three. Fig. 4B.
Systemic. T y pe . The growing point curves to one side and the young leaves 

have a chlorotic network. Later formed leaves develop dark green 
blisters, and are malformed or even stringlike.

N ecr . St r . Most leaves are mottled and elongated, with wavy margins. 
Later, necrotic specks develop.

G ly c . St r . The leaves show a chlorotic network and then a mottle. 
The chlorotic areas extend across the leaf, thereby constricting the 
lamina.

Crotalaria spectabilis. O nly the G ly c . Str . w as tested.
Local. No reaction.
Systemic. A chlorotic speckling develops.

Dolichos lablab.
Local. T ype . Small necrotic specks develop.

G ly c . S t r . There is a veinal necrosis and collapse.
Systemic. T y pe . Some leaves develop a chlorotic spotting.

G ly c . S i r . A  vein clearing o f  the young leaves, is fo llow ed  by yellow  
vein flecks on  later form ed leaves. The p lant is stunted.

Glycine javanica.
Local. G l y c . St r . Small necrotic specks and veins develop in two days.
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System ic. G l y c . St r . In three w eeks the you n g  leaves sh ow  a vein -clearing.
Later formed leaves have irregular yellow areas or concentric patterns. 
The symptoms in the glasshouse are not as vivid as those in the field’

Glycine max.
L ocal. T ype . N o reaction .

G ly c . St r . T here are necrotic  specks, rings and veins.
Systemic. T y pe . There are chlorotic spots and later a mottle.

G l y c . St r . In three weeks the young leaves develop a chlorotic net­
work or star flecks. Later formed leaves have vivid yellow areas, 
Fig. 4F and the plant is stunted.

Lathyrus o Juratus. Only the G l y c . St r . w as tested .
Local. No reaction.
Systemic. A chlorotic mottle develops.

Lupinus albus.
L ocal. T y pe . N ecro tic  specks d evelop  in 5 -6  days.

N fc r . a n d  G ly c . S i r . There are necrotic specks with chlorotic haloes. 
The necrosis spreads and the leaves absciss. Fig. 4G .

Systemic. T ype a n d  N ecr . St r . The leaves remain folded, and they have wavy 
margins. There is a mottle, and fine necrotic speckling on most 
leaves. The plant is rosetted.

G ly c . S t r . A s above, but no necrosis. In addition, the leaves are 
malformed and almost stringlike and (here are dark green blisters.

L. luteus.
L ocal. T ype a n d  N ecr . St r . T he leaves co llap se  after necrosis.

G ly c . S t r . N o  reaction .
System ic. T y pe . T he leaves have broad dark green veinbands, and the tips are 

tw isted.
N ec r . S t r . The leaves are mottled and have necrotic specks. They 

remain small and the plant is rosetted.
G ly c . S tr. The young leaves develop chlorotic spots. Later formed 

ones have irregular dark green areas or blisters. They are also 
malformed or stringhke, and the plant is stunted.

L. mutabilis. O nly the G ly c . S t r . w as tested .
Local. No reaction.
Systemic. The leaves are chlorotic with dark green marginal blisters. They are

severely rolled.

Medicago lupulina.
Local. No reaction with the T ype a n d  G ly c . St r .
Systemic. T y pe . Most leaves are mottled and puckered.

G ly c . St r . T here is a difi'use ch loro tic  streaking.

M. sativa.
L ocal. T y pe . N ecro tic  specks d evelop  in 5 -6  days.

N ecr . a n d  G ly c . S t r . N o reaction .
Systemic. T ype . The young leaves develop chlorotic spots and later ones are 

mottled and slightly crinkled.
N ec r . St r . The young leaves have chlorotic, almost white spots, 

which may become necrotic. On later formed leaves there are 
irregular yellow areas which cause a malformation. The old leaves 
have chlorotic blotches.
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G ly c . St r . O nly  a diffuse m ottle develops.

Melilotus officinalis.
Local. G ly c . S t r . Chlorotic blotches develop.
Systemic. G ly c . S t r . The young leaves have chlorotic spots or streaks along 

the veins, which cause a distortion. Later leaves are small, crinkled 
and rolled, with irregular chlorotic areas. The plant is stunted.

This plant is a symptomless carrier for the T ype virus.

Phaseolus acutifolius.
Local. T ype . There are chlorotic spots and rings.

N ecr . S t r . There are many necrotic lesions which fuse to give a “ scorch ” 
effect.

G l y c . S t r . N o reaction.
Systemic. With all three, there is a veinclearing followed by a mottle.

W ith the T ype v irus there are a lso  dark green veinbands.

P. lunatus.
Local. T ype . Chlorotic spots develop in 4 -5  days.

G ly c . S t r . There are large chlorotic blotches.
Systemic. Only with the G ly c . S t r . are there chlorotic vein flecks on the older 

leaves.

P. mungo.
Local. T ype . No reaction.

G ly c . St r . T he veins b ecom e necrotic.
System ic. T y pe . T he you n g  leaves d evelop  ch lorotic  sp ots w ith  necrotic centres. 

G l y c . S t r . T here are vivid  yellow  vein flecks.

P. vulgaris var. Canadian Wonder.
Local. T ype . There are necrotic rings with almost white centres. Fig. 3A .

N ecr . Str The lesions are similar, but they have irregular outlines. 
Fig. 3B.

G ly c . S t r . There are necrotic lesions and considerable veinal necrosis. 
Fig. 3C.

System ic. T ype a n d  G ly c . St r . N o reaction.
N ec r . St r . Isolated necrotic lesions develop along the veins of  the 

trifoliate leaves. (These lesions are of the same type as occur on 
the inoculated leaves.) They result in the uneven growth of the 
laminae. Fig. 3D. 

var. Haricot.
Local. The necrotic lesions are similar to those on Canadian Wonder: but large 

areas of these leaves become chlorotic, and the leaves drop.
Systemic. N ecr . S t r . There is often a severe veinal necrosis which results in 

the collapse o f  the plant.

Pi sum sativum.
L ocal. T ype a n d  G ly c . St r . N o reaction.

N ecr . S t r . There are necrotic lesions in 5 -6  days.
Systemic. T ype . After a vein clearing of  the young leaves the next ones develop 

chlorotic spots. Older leaves have, a chlorotic vein etching.
N ecr . S t r . N o reaction.
G ly c . S t r . The leaves are mottled and malformed, and they remain 

folded. The tendrils are abnormally curled.
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Trifolium hybridum.
Local. G l y c .  S t r .  N o  reaction.
Systemic. G l y c .  S t r .  There are chlorotic streaks and rings, and on later formed 

leaves, a general chlorosis. As the leaves mature, necrosis sets in, 
in the chlorosis.

This plant is a symptomless carrier o f  the T y p l  virus.

T. incarnatum.
L ocal. T y pe . T he leaves becom e ch loro tic  leav ing  dark green rings w ith  central 

necrotic  specks.
N l c r .  a n d  G l y c .  S t r .  N o  r ea c tio n .

Systemic. With all three there is a chlorotic network followed by a mosaic, and 
the leaves are crinkled.

T y p e . In addition, the plants are severely stunted and rosetted. Fig. 4E. 
G l y c .  S t r .  There are well-defined dark green veinbands on most 

leaves. Fig. 4D.

T. pratense.
L ocal. T ype a n d  G l y c . S tr. N ecro tic  sp ecks d evelop  in 5 -6  days.
System ic. T y pe . Som e plants have a ch loro tic  m ottle , but w ith others, the virus 

is latent.
G l y c .  S t r .  The virus is latent but can be recovered.

T. repens.
L o c a l. T y p e . N o r ea c tio n
Systemic. T y p e . Chlorotic streaks develop.

This plant is a sjmptomless carrier for both the N e c r .  and G l y c .  
strains.

Vicia faba.
Local. With all three there are red necrotic lesions which may fuse with closely 

adjacent ones. Fig. 4A.
The leaves become flaccid and absciss.

S ystem ic. T ype . N o reaction .
N e c r .  S t r .  After an initial vein-clearing there may be a lethal necrosis. 
G l y c .  S t r .  A diffuse chlorotic mottle develops.

Vigna sesquipedalis.
Local. T y p e . Chlorotic spots develop.

N f c r .  a n d  G l y c .  S t r .  There are necrotic specks.
Systemic. T y p e  a n d  N e c r .  S t r .  After a vein clearing there is a chlorotic speck 

mottle.
G l y c . S t r . N o r ea c tio n .

V. unguiculata.
Local. T y p e . There are small necrotic lesions. Fig. 4C.

N e c r .  a n d  G l y c .  S t r .  In addition, the rest o f  the leaves become chlorotic, 
and they soon drop.

S y stem ic . T y p e  a n d  G l y c . S t r . T h ere  is a d iffu se  m o tile .
N e c r .  S t r .  Chlorotic spots and necrotic specks develop on the young 

leaves. On the older ones there are necrotic rings, and the leaves 
absciss.

Voandzeia subterranea.
Local. N ecr. and  G lyc . Str . N o reaction.
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Systemic. N e c r .  S t r .  There are chlorotic spots and later a mottle.
G l y c . S t r . T h e  lea v e s  are sm a ll an d  p u ck ered , a n d  th e y  are m o tt le d  

w ith  d a rk  g reen  v e in b a n d s  a n d  b listers.

Nicotiana glutinosa.
Local. T y p e  a n d  N e c r .  S t r .  There are small necrotic rings with almost white 

centres. Fig. 5B.
Systemic. T y p e  a n d  N e c r .  S t r .  A chlorotic spot mottle develops.

N. t abacum.
Local. T y p e . Chlorotic spots develop in six days.

N e c r .  S t r .  There are irregular almost white lesions.
S y stem ic . T y p e . N o r ea c tio n .

N e c  r .  S t r .  There is a diffuse chlorotic spotting.
Solanum capsicum.

L o c a l. T y p e . T h e r e  are c h lo r o t ic  sp o ts  in s ix  d a y s .
N e c r . S t r . N e c r o t ic  le s io n s  d e v e lo p .

Systemic. T y p e . The leaves are mottled and malformed or cupped.
N e c r .  S t r .  There are necrotic rings or irregular patterns which result 

in a malformation of  the leaf.

ID EN TIFIC A TIO N .

(a) T y p e .—On the basis o f  host range (including families other than Leguminosae). 
symptoms and physical properties, this virus is classified as lucerne (alfalfa) 
mosaic virus. Weimer (22, 23).

{b) N e c r o t i c  S t r a i n .—This virus results in both local and systemic necrosis on 
bean, and it is therefore firstly compared with others causing a similar symptom.

(i) On some varieties of  bean, both the bean Southern mosaic virus, Zaumeyer 
and Harter (26) and the bean pod mottle virus, Zaumeyer and Thomas 
(27) cause a local and systemic necrosis. However, both have very restricted 
host ranges, and the physical properties values differ considerably from 
those for this virus. Further the pod mottle virus causes a far more severe 
necrosis on bean.

(ii) The pea New Zealand streak virus, Chamberlain (3) differs in the type of  
necrosis on bean, pea and lupin, and causes only local lesions on the 
Trifolium species. The physical properties also differ.

(iii) There are several other viruses and strains of lucerne mosaic virus which 
result in both local and systemic necrosis on bean, but the differences in 
the type of  necrosis and symptoms on other hosts are too great for closer 
comparisons to be made.

(iv) There is apparently a relationship with the lucerne (alfalfa) mosaic virus 
group, as the symptoms on many hosts and the physical properties are 
very similar.

However, this virus cannot be wholly identified with any previously 
described strain, and it is therefore named lucerne mosaic virus, N e c r o t i c  
strain.

(c) G l y c i n e  S t r a i n .—There are many similarities between this virus and those 
in the lucerne mosaic virus group, in respect o f  symptom expression on several 
hosts and physical property values.

However, it differs from them in being non-infectious to the solanaceous 
plants, and the reaction of  broad bean, soybean and pea etc. is different. M ore ­
over, many species show a vivid yellow mottle instead of  the usual chlorosis.

Relationship with the lucerne mosaic virus is probable and it is named 
the G l y c i n e  strain.
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F ig . 1.— A lsike C lover M osaic V irus 1.
A. Crotalaria juncea— natural infection. B. C. juncea—artificial infection. 

C. Medicago lupulina. D. Pi sum sativum.
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F ig . 2 .— W hite C lover M osaic  V ir u s .
A Vicia faba. B. Phaseolus vulgaris. C. Crotalaria spectabilis.
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F ig . 3 .— L uc er ne  M osaic V irus Str a in s .
A -D . Phaseolus vulgaris—local lesions with A. T ype virus. B. N ecrotic  strain. 

C. G lycine  strain. D. Systemic lesions with the necrotic strain.



F ig . 4 .— L ucerne  M osaic V irus Str a in s .
A. Vicia faba. B. Crotalaria juncea. C. Vigna unguiculata with the type virus. 

D -E . Trifolium incarnatum. D. G lycine strain. E. T ype virus. F. Glycine max 
with the g lycine strain. G . Lupinus albus with the necrotic or g lyc ine  strains.
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F ig . 5 .— L ucerne  M osaic V irus St r a in s .
A. Glycine javanica— natural infection. B. Nicotiana glutinosa—local lesions.
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