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Five virus isolates fro. couercial dahlias were nechan-

ically transnitted to 16 plant species in 8 families. Isolates l

and 3 caused ringspots in dahlia seedlings, while the other isolates

caused various degrees of nottling and other nonpdistinctive eyep-

to-s. Disease develop-ant was rapid when soft, succulent, well-

fertilised plants grown at a night teaperature of 22° 0, reduced

light intensity and short day conditions were inoculated. Slow-

growing plants were less susceptible. Optima infectivity was

achieved by grinding leaves for inoculu in a 0.05 I! phosphate

buffer, pa 8.5.

The following physical properties were detenined: Isolate

l - then-a1 inactivation between 469 and 48° C; dilution end point

between 1:100 and 1:150; resistance to ageing .15 33252 between 6

and 16 hours; resistance to ageing in drying leaves between 96 and

120 hours; withstands rapid desiccation in leaves. Isolate 2 -

therasl inactivation between 58° and 50° C; dilution end point

between 1:200 and 1:300; resistance to ageing }_n_ g_i_t_r_g between 32

and 40 hours; resistance to ageing in drying leaves between 48 and

72 hours; resists rapid desiccation in leaves. Isolate 3 - then-a1

inactivation 40° to 42° C; dilution end point between 1:10 and 1:20;

resistance to ageing i_n 1132 between 8 and 12 hours; resistance to

ageing in.drying leaves between 48 and 72 hours; inactivated upon

rapid desiccation in leaves. Isolate 5 - thermal inactivation 46°



to 48° C; dilution and point 1:200 to 1:250; resistance to ageing

_i_r_|m between 8 and 12 hours; resistance to ageing in drying

leaves between 96 and 120 hours; withstands rapid desiccation in

leaves. Isolate 6 - thernal inactivation between 949 and 96° C;

dilution and point between 1:1200 and 1:1400; resistance to ageing

‘ig‘ziggg between 480 and 720 hours; resistance to ageing in drying

leaves beyond 720 hours; remains active after rapid desiccation

in leaves.

The presence of mixtures of viruses in dahlie source

plants was indicated by host range differences before and after

single lesion "purifications", which greatly modified the host

ranges of isolates 2, 3 and 5. Further evidences of nixtures are

the facts that isolates 2 and 5 did not cause ringspots in dahlie

seedlings after "purification", although they were originally ieo-i

lated fro. plants with such synptoms, and isolate 6 one from

petunias inoculated'with isolate 5.

lost ranges and physical properties were significantly

different from isolate to isolate. Isolates l and 5 were sinilar

enough to be tentatively identified as "strains" of the same virus.

They have some characteristics in «non with tomato spotted wilt

virus, but host ranges and properties were somewhat different.

Isolate 2, distinctively different from the other isolates, also

differed‘from viruses described in the literature. Isolate 3 also

differed ‘greatly from the other isolates and resembled dahlie ring-

spot virus as described in the literature. Isolate 6 differed



radically from the other isolates and from viruses described by

others. Dahlia mosaic, oakleaf and yellow ringspot viruses were

not found during the assays, nor was cucuaber mosaic virus, which

is co-only considered present in the dahlie virus complex.
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MDUCTION

Virus diseases are prevalent throughout the world in

dahlie stocks, a fact generally recognized by plant pathologists

and horticulturists. This is not surprising, since the dahlie

has been propagated vegetatively for generations, possibly since

‘its original introduction to Europe from lbxico in 1789. In spite

of this, little is known about the diseases or the viruses in-

volved. Possibly the best known is mosaic, which apparently affects

only dahlie in nature. Previous investigators have suggested that

dahlias carry some wide host range viruses, two of which may cause

the co-on ringspot disease. lly work began as an effort to deter-

mine whether or not this was true. It soon became apparent that

there are viruses closely related to the ringspot viruses, but

which do not cause ringspots in the dahlie. Five virus isolates

from plants showing typical ringspots were studied carefully to

determine their relationships.



REVIEW 0? LITERATURE

Several viruses are known to affect dahlias but only

dahlie mosaic has received much attention (2). Other viruses

found in dahlias are cucuaber mosaic virus (3, ll), dahlie ring-

spot, yellow ringspot, oakleaf (2), tomato spotted wilt virus

(4, 5, 10) and potato virus Y (3). Literature concerning viruses

that attack dahlias was reviewed by Hildner (8); only ringspot

diseases will be reviewed further.

Erierly (2) described virus ringspot symptoms on dahlias

as irregular concentric rings and zigzag markings, intricate hiero-

glyphic patterns and green islands. finch variation was found in

width, coloration and area of zones. The virus was transferred

by grafting but sap and insect transmission attempts failed. Brierly

also described a yellow ringspot which he thought was caused by

another virus or by a strain of ringspot virus. Yellow ringspot

symptoms are prominent yellow patterns, which contrast with the

greenish and yellowish-green patterns of dahlie ringspot.

Tomato spotted wilt virus (TSW) is often considered to

be the most co-on cause of ringspots in dahlias, especially in

Europe. Smith (10) identified rswv in dahlias and described the

symptoms as concentric rings. Re transferred the virus from dahlias

to 2.2.9.112. stramoniu I... Nicotiana tabacma L. and Lycogersicon

esculentua 11111., where the usual bronaing TSIN symptoms developed.

Holmes (4) isolated TSW from dahlias and transferred it to



Nicotiana glutinosa I... Stellaria 3g; 1.. and 5. esculenttm.

Several varieties of tomato resistant to TSWV were susceptible

to the isolate from dahlias. Apparently no attempt was made to

reinfect dahlias or other plants. Roland (9) described TSW

symptoms on dahlias as chlorotic concentric rings which may die-

appear late in the growing season. Holmes (5) apparently suc-

ceeded in propagating virus-free plants from plants carrying TSUV

by the use of tip cuttings. There is no data to indicate that

TSUV differs from Brierly's ringspot virus.



MATERIALS AND mus

For most studies plants were grown in 4 inch clay pots

containing equal volues of soil, muck and pest. Plants were

fertilized weekly or as required with a couercial fertilizer

(Plant Marvel). Night temperatures were kept at 22° to 28° C,

depending on the needs of the particular experiment. Light inten-

sity was regulated to a degree by growing plants under a cloth

shade during bright sumaer months and by supplementing shorter

days of autumn and winter with incandescent lights. To deter-

mine the influence of day length on symptom expression, the light

period was reduced to 9 hours during July and August. Plants were

covered and uncovered at designated times with an opaque black

cloth co-only used for the purpose. Control plants on adjacent

benches were not covered. Insect populations were eliminated or

kept very low by fuigation with Parathion or by spraying with

Melatth at 4 to 6 week intervals.

Dahlias showing ringspots in the field were brought into

the greenhouse and grown as sources of viruses for the study. Such

material, collected in fields of co-srcial dahlias in Michigan,

served as the original source of all viruses except isolate l,

which was supplied in dahlie leaves by Dr. R. D. Rsabe of the

University of California. Isolate 2 came from the variety Betty

Zane. Isolate 3 one from the variety Sherwood's Peach, and Isolate

5 came from the variety Nicky K. Isolate 4 from the variety



Co-odore was lost early in the work and no data are reported.

Isolate 6 came from the growing tip of a Petunia hybrids Vilm.

plant which developed systemic vein clearing. The petunia plant

previously had been inoculated with material from mg 953};

L. carrying Isolate 5. Normally, Isolate 5 causes only local

lesions in petunia.

Transfers were made from dahlie hosts to 2. 59531;, M

sinensis %, or Ehrena globosa My using Yarwood's

(12) leaf disk method. The isolates were then "purified" after

the method of Jensen (6) by removing a single lesion, adding buffer

and carborundm dust and grinding together on a glass slide with a

glass spatula. Upon inoculation and subsequent appearance of symp-

toms, a single lesion was again removed, ground and transferred.

This procedure was repeated 4 times, after which all lesions appeared

uniform. Isolates thus "purified" were maintained in stock plants

and were used in all later experiments. To insure maximi- concentra-

tion of the viruses, only vigorous young plants showing strong sys-

temic symptoms were used as a source of inocultml.

In all physical property studies only test plants that pro-

duced countable lesions (9. 23913 or g. lobosa were used. Five

plants were inoculated with each sample to compensate for variations

in host plant resistance. Leaf sizes were recorded and lesions

counted. In most experiments, half leaves were inoculated.

Thermal inactivation tests were conducted by placing 0.5,

m1. of sap in 5 x 65 m. thin wall glass tubes. Tubes containing



 

the sap sample were attached to a thermometer with a rubber band,

positioned so as to place the tube contents adjacent to the ther-

mometer bulb. Thermometer and tube were then placed in a water

bath at the desired temperature and 20 seconds was allowed for sap

temperature to reach that of the water. After 10 minutes, the tube

was plunged in cold water and sap was ianediately rubbed on test

plants. The equipment used for these studies (Fig. 1) consisted

of a 600 ml. beaker heated by a small electric element and stirred

with a magnetic stirrer. Temperature was regulated accurately

(f 0.50 C) and conveniently by the use of a "Powerstat" voltage

regulator. Tests with a thermocouple showed that sap in the tube

came to the desired temperature within 30 seconds.

RESULTS

Symptoms on dahlia source Llants

Isolate l was obtained from dahlie leaves with ”target"

spots of concentric white necrotic rings, about 1 cm. in diameter,

around a normal green center. These symptoms apparently are the

same as those described by Smith (10) and Brierly (2). Symptoms

on dahlie variety Betty Zane, source of isolate 2, were occasional

target spots 6-8 an. dimester, irregular dark green islands and

yellow chlorotic spots. Stems and petioles were distorted and some

vein banding was evident. On the variety Sherwood's Peach, source

of isolate 3 (Fig. 2), symptoms were similar to those from which

isolate l was obtained. Symptoms on the variety Nicky K, source of

isolate 5, were indistth reddish targets about 4-5 see. diameter.



The possibility of variations in symptoms with environ-

mental conditions was considered. Virus carrying tubers of 12

different co-ercial varieties of dahlias were divided, and l to

3 plants of each clone were grown at approximately 28°, 22° and

17° C. Eleven weeks after planting most plants were symptomless

but a few exhibited various symptoms at all temperatures tested.

Eighteen weeks after planting half the plants at all 3 temperatures

were symptomless, while symptom expression in the remainder varied

and was not correlated with temperature or with variety. Symptom

expression is known to vary in the field, but these results suggest

that factors other than temperature are involved.

zgctors affecting transmission

Sap inoculations from dahlias to dahlias and from dahlias

to other plants were unsuccessful but transmission by Yarwood's (12)

leaf disk method was effective and reliable. Inoculations to deter-

mine host range, physical properties and other tests were made mechan-

ically as follows: infected leaf tissue was ground in a phosphate

buffer solution containing a small amount of 400 mesh carborundun.

Inoculation was most successful when leaves just short of full expan-

sion were dusted with carborundua and rubbed with a glass spatula or

index finger which had previously been dipped in the infectious sap.

2. 555313 was the most satisfactory local lesion host for

isolates 1, 3, 5 and 6 while muons globosa L. was most suitable

for isolate 2. These plants were used as both donor and acceptor



hosts for all assays. Inoculations were unifome successful when

plants were soft and succulent, well fertilized, grown at a mini-

mua night temperature of 22° C, and under reduced light intensity.

Bard, slow-growing plants often escaped infection.

The effect of day length on virus transmission and symp-

tom development was determineds Plants were grown in the greenhouse

in July and August under 9 hour days and under normal daylengths

before and after inoculation. Isolate 1 caused. symptoms 1 to 5 days

sooner in short day. plants than in long day plants, although final

nubers of lesions were about the ease. Isolate 2 caused about 300

lesions per leaf under short day conditions and about 100 per leaf

with long days, without changing the incubation time. Isolate 5

caused lesions to appear 2 days earlier in short day plants than in

long day plants under the conditions used. The short day, isolate 5

combination also caused 2 times smre lesions than did the long day,

isolate 5 combination.

There were 2 experiments to detemnine the most favorable

buffer concentration for virus transmission. Infected leaves were

ground in potassiun phosphate buffer at 0.066, 0.050, or 0.040 molar

solutions (pH 8.5) and the umber of lesions developing were counted.

Concentration of buffer had an effect on infectivity of isolates 2

and 5 (Table I), with 0.050 M being optimua for transmission. Data

for the other isolates indicated similar trends.

Experiments were conducted to find the best pl! level for

transmission. Infected leaves were ground in solutions of potassitm



TABLE I

EFFECT OF mNCENTRATION 0F POTASSIUH PMSPEATE

BUFFER 0N DABLIA VIRUS TRANSMISSION

 

 

Isolate Nmber

 

Molarity L 5

0.066 262-5, 72

0.050 362 161

0.040 254 74

 

 

3/ Average umber of lesions per 3; leaf obtained

from 10 leaves in two separate experiments.

2. tatula was used with isolate 2 and g. 31.2-

boss was the donor and assay plant for isolate

5.
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phosphate buffer at pH levels from 5.5 to 9.5. The buffer solutions

were adjusted to the lower pH values by adding 0.1 N phosphoric acid

and to the higher values by adding 0.1 N ms. Isolate 1 caused a

maxim-I nmber of lesions at pH 8.5. Isolate 2 had a maximum effect

at pll 6.5 and another high at pH 9.5. Isolate 3 was little affected

by pH from 7.5 through 9.5. Isolate 5 may also have a double peak,

with maximises at pH 6.5 and 9.5. Complete data are given in Table

II. The results show that the isolates are affected differently

by pH, which possibly reflects differences in isoelectric points.

When infected leaf tissue was ground with distilled water

rather than with buffer, isolates 2 and 6 remained highly infectious,

isolate 5 was rarely infectious and isolates l and 3 lost infectiv-

ity completely. Isolates 2 and 6 were not inactivated by freezing in _

buffer but isolates l, 3 and 5 were destroyed by freezing .(see later).

The distilled water and freezing effects show that isolates l, 3 and

5 are more labile than are isolates 2 and 6.

Host range

In host range experiments, plants to be tested were usually

inoculated in groups of 5. Several groups were then inoculated over

a period of several days or weeks, to compensate for envirormental

influence on transmission. Plants were tested at least 25 times if

symptoms did not appear. Isolates made from all plants which devel-

Oped symptoms were transferred back to the original host where normal

symptoms appeared in every trial. Plants without symptoms were not

retested, therefore symptomless carriers were not found, except in
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TABLE II

EFFECT OF p11 ON DABLIA VIRUS TRANSMISSION

 

 

Isolate Nunber

 13.2.." .i 22. :9. s

5.5 42/ 164 0 164

6.5 81 171 0 287

7.5 94 54 12 216

8.5 135 72 18 147

9.5 93 121 21 290

 

 

_a_/ Leaves were ground in 0.05 M potassimn phosphate buffer

solution at the pH values indicated.

2/ Values are average meaber of lesions per 5,: leaf on 10

leaves in 2 separate experiments. 33. globosa was the

donor and assay'plant for isolates l, 3 and 5. 2. tatula

was used for isolate 2.
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one instance. Control plants of known reactions were used in all

host range trials to determine infectivity of the sap preparation.

Experiments were discarded when symptoms did not appear on such

controls. 1

Preliminary host range experiments were conducted before

the isolates were "purified" by single lesion isolations. These

experiments are summarized in Table III. Boat ranges of the "crude"

isolates were generally wider than were those of the "purified"

isolates (Table IV) and symptoms in some hosts differed before and

after purification (Fig. 3). Representative differences in host

ranges before and after "purification" are shown in Table V.

IMarked changes in infectivity occurred when isolates 3

and 5 were "purified". Least change was observed after "purifica-

tion" of isolate 2, where the host range was decreased by one species

and the ability of the virus to infect 3 other species was reduced.

Isolate 5 was peculiar in that it gained the ability to cause symp-

toms in one species, lost the ability to cause symptoms in 2 others,

and 3 other species became harder to inoculate. Cucumis sativus L.,

a host for isolates 2 and 3 but not 5 before "purification", was

affected by only isolate 5 after "purification". Phytolacca decandra

1.. andMsmciosa Benth. 6: Book., hosts for all 3 isolates

before "purificationP, were no longer hosts for isolates 3 and 5

after "purification". Such changes in host range indicate that mix!

tures of viruses were present in the dahlie source plants and that

"purification" procedures aluminated some of these. All physical

properties were determined on the "purified" isolates (see below).



TABLE II I

1103': RAISE 0F DAELIA VIRUSES BEFORE

"PURIFICATION" BY SINGLE LESION TRANSFERS

13

 

 

Boat Plants

Calceolaria crenatiflora Cav.

Calendula officinalis 1..

Chrysanthuua maximi- Ramond

Cucuis sativus Ls-b-l

BELLE variabilis Cav.var.Unwin

29.95.! stramonitm 1..

when globosa L.

Nicotiana glutinosa 1..

g. tabactm l..var. Ravens 38

g. tabactm 1.. var. xanthii

thtolacca decandra 1..

Sinniggia speciosa Benth.& Book.

Stellaria _m_e_d_i_a. L.

Verbescina encelioides (Cav.)

Benth. a Book.

11:82 sinensis Savi. var.

Black Bog

Vince roses 1..

Zinnia eleggns Jacq.

 

Isolate lit-her

 

2 ;;_ 5

0/42’ 4/4 0/4

25/25 7/7 6/6

3/6 0/12 0/4

3/15 15/48 0/10

6I18 0/14 0/19

21/23 25/27 0/14

32/32 4/6 6/6

0/5 0/9 1/9

0/9 0/11 0/5

0/10 0/10 -

12/13 3/12 2/6

12/12 18/22 4/9

0/9 0/8 0/6

4/16 1/5 4/9

9/9 5/16 3/7

0/7 3/6 0/3

7/7 5/5 5/5

 

 

_e_/ Nuber of plants infected/umber of plants inoculated.

Results are based entirely on visible symptom expres-

sion.

_t_>_/ Variety ones are given in the text.



TABLE IV

HOST RANGE OF DARLIA VIRUSES AFTER "PURIFICATION"

BY SINGLE LESION TRANSFERS
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Isolate Number

Host Plants 1 2

Calendula officinalis 3/203’ 5/15

 

 

Capsicum frutescens 13/15 3/36

Chenopgdium.amaranticolor 0/25 16/16

Cucumis sativusE/ 0/29 0/20

Dahlia variabilis 31/65 18/75

Datura tatula 100/100 4/16

Mhrena globosa

 

 

Lycopersicon esculentum. 18/30 0/42

Nicotiana glutinosa - 8/17 3/26

1!. tabacue var. 11-38 6/20 9/17

Petunia hybrids 22/25 6/14

Phytolacca decandra 0/26 16/16

Sinningia speciosa 6/17 14/15

Verbescina encelioides 0/25 1/25

m sinensis 8/28 28/29

‘giggig elegans 0/26 2/15

4/15 100/100

 

7/15

12/25

0/20

0125

2/20

0/25

0/33

0/25

2/18

0/25

9/15

15/20

5/11

10/15

15/15

0/25

0/25

1/25

7/17

7/15

3 5 6

0/25 5/15 0/25

7/18 18/18 0/25

0/25 0/25 0/25

0/25 2/28 25/25

36/125 7/25 10/90

70/100 100/100 100/100

15/15

0/65

10/10

15/15

6/12

0/25

0/25

0/25

0/20

5/25

 

1

5y Number of plants infected/number of plants inoculated.

‘2] Variety names are given in text.
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TABLE V

COMPARATIVE HOST RANGES OF DARLIA.VIRUSES

BEFORE AND AFTER SINGLE LESION "PURIFICATION"

 

 

Isolate Number

2 3 5

before after before after before after

purifi- purifi- purifi- purifi- purifi- purifi-

 

Bgst Plants cation cati n cati cat n cation cation

Calendula officinalis 25/25!/ 5/15 7/7 0/25 6/6 5/15

Cuctnis sativus-‘3, 3/15 0/20 15/43 0/25 0/10 2/28

Phytolacca decandra 12/13 16/16 3/12 0/25 2/6 0/25

Sinn ia aggciosa 12/12 14/15 18/22 0/33 4/9 0/25

Verbescina encelioides 4/16 1/25 1/5 0/25 4/9 1/25

Zinnia elegans 7/7 2/15 5/5 0/25 5/5 7/15

 

_a_/ Nmber of plants infected/umber of plants inoculated.

33/ Variety ones are given in text.
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In an effort to distinguish between the "purified"

isolates and to compare them with other viruses for which host

ranges are known, plants of 16 species belonging to 8 families

were inoculated. The symptoms of the several isolates on various

hosts are given below.

Isolgte 1

Amsranthaceae

Ehrena globosa 1.. (globe-amaranth) Occasional

pale yellow spots and irregular green islands devel-

oped. All growth subsequent to infection became

distorted.

Composites

Calendula officinalis 1.. (calendula)var. Boll Gold

Symptoms were yellow spots 1 an. in diameter. All

new growth later became distorted.

Gesneriaceae

Sinngngia speciosa Benth. 6. Book. (gloxinia) var.

unknown. Black necrotic rings 2-3 an. in di-eter

and wandering lines were formed. Systemic infection

was not apparent .

Leguninosae

m sinensis Savi. (cowpea) var. Black Rog. Symp-

toms were a few yellow spots 3-4 am. in diameter on

inoculated leaves only. No systemic infection was

apparent by visual inspection.
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Solanaceae

2559333 _t_g_t_u_l_a_ L. (jimson weed). This plant was a

good local lesion host. Many 3-4 nan. dineter ne-

crotic lesions were produced. Later, infection

became systemic and caused targets, slight vein

clearing and mottle.

Nicotiana glutinosa 1.. Symptoms were a very few

necrotic spots 3-4 me. in diameter on the inoculated

leaves. No systemic reaction was observed.

5. tabacma l. var. Havana 38. Symptoms were necrotic

spots 3-4 on. in diameter on the inoculated leaves.

No systemic symptoms developed.

Capsicun frutescens L. (tabasco pepper) var. tabasco.

Targets 2-3 ms. in dimeter developed on the inoculated

leaves. Systemic symptoms were vein clearing, epinasty

and tip necrosis.

Petunia hybrida Vilm. (petunia) var. Minstrel. A few

necrotic black spots, 1-2 am. in diameter developed

on the inoculated leaves. Systemic symptoms were not

found .

Hoopersicon esculenttmx Mill. (tomato) var. Bonny Best.

Diseased plants first developed a mottle. Next, there

were a few targets and leaf twisting. Later, stems

developed necrotic areas and tip necrosis. Plants were

stunted (Fig. 4).
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Isolate 2

Amaranthaceae

g. globosa (globe-amaranth). Profuse white necrotic

local lesions 1-2 me. in diameter developed on the

inoculated leaves. Later, irregular lines and petiole

droop developed (Fig. 3).

Chenopodiaceae

Chenomime smaranticolor Costs and Regn. (pigweed).

Symptoms were yellow spots 1 am. in diameter. Systemic

symptoms were not observed.

Composites

g. officinalis L. (calendula). Rugose new growth and

tip necrosis developed. There were no symptoms on

inoculated leaves .

Verbescina encelioides Benth. & Rook. (crownbeard).

Symptoms were a slight mottle and leaf puckering. There

were no symptoms in inoculated leaves.

Zinnia 31413593 Jacq. (zinnia) var. Brightness. Plants

developed small white necrotic spots and irregular light

green areas on new growth. No symptoms developed on

inoculated leaves.

Gesneriaceae

g. aficiosa (gloxinia) var. unknown. Necrotic targets

3-5 am. in diameter formed. Later, the targets coalesced

to cause leaf drop. Still later, tip necrosis occurred.
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Legminosae

_V_. sinensis var. Black Hog (cowpea). Symptoms were

light brown circles 2 am. in dimeter. Later, the

circles coalesced, which caused russet leaf and vas-

cular necrosis. Still later, all new growth became

badly distorted.

Phytolaccaceae

Phytolacca decandra L. (pokeweed). White rings 1 am.

in diueter developed. No systemic symptoms were

observed.

Solanaceae

2. 3159.13 (jimson weed). Systemic mottle and elongated

leaves appeared. _No symptoms were seen on inoculated

leaves.

Nicotiana glutinosa L. A slight mottle appeared on the

new growth. No symptoms were found on inoculated leaves.

31. tabacua var. Ravens 38. Symptoms consisted of a

white dotted line target 2-8 am. in diameter, puckered

leaves and interveinal white necrosis on all new growth.

No symptoms were seen on inoculated leaves.

9. frutescens (tabasco pepper). Necrotic brown streak-

ing developed on all new growth. No symptoms were ob-

served on inoculated leaves.

g. hybrids (petunia). Infected plants produced a rugose

mottled new growth. Symptoms were not seen on inoculated

leaves.
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Isolate 3

Amsrantheceae

g. globosa (globe-amaranth). Primary symptoms

were reddish spots 2-3 are. in diameter with a pale

yellow halo. Secondary or systemic symptoms were

an indistinct mottle and some leaf distortion.

Legmainosse

X. sinensis var. Black Bog (cowpea). Symptoms were

a very few targets 2-3 am. in diameter on the inoc-

ulated leaves. No systemic symptoms were seen.

Solanaceae

2. £933}; (jimson weed). Many targets 3-4 on. in

diameter were formed. These lesions were useful in

infectivity assays. Later, pinpoint necrotic spots

or light green spots, rugose leaves, considerable

stem twisting, slight stunt and chlorotic interveinal

areas developed.

_C. frutescens L. (tabasco pepper). Symptoms were

white spots 2-3 ms. in diameter which later became

targets. Still later, tip necrosis developed.

2. hybrids (petunia). Necrotic spots 3-4 ms. in

diameter and a slight systemic mottle developed.

1.. esculentm (tomato). Symptoms were a slight mottle.

Later, leaves developed necrotic spots and became

twisted. The plants were generally stunted and even-

tually developed necrotic stem areas.
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Isolate 5

Amaranthaceae

Q. globosa (globe-naranth). Distorted and necrotic

leaf areas developed on inoculated leaves and on new

growth.

Composites

Q. officinalis (calendula). Symptoms consisted of

white rings 2 an. in diameter. Later, a systemic

mottle developed.

_V_. enceliodes (crowubeard). Diseased new growth was

puckered and deformed. No symptoms developed on inoc-

ulated leaves.

g. .e_1_gggn_g (zinnis). Symptoms were a light green

Inttle. Later, there was leaf distortion, petiole

twisting and stem necrosis.

Cucurbitaceae

Cucumis sativus L. (cucuber) var. National Pickling.

Symptoms were light green spots 2-3 am. in diameter

with pinpoint necrotic centers on the inoculated leaves

only. No systemic symptoms developed.

legmainosae

1. sinensis (cowpea). Light green spots l-2 am. in

dineter developed on the inoculated leaves only. No

systemic symptoms were observed.
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Solansceae

M

_D. 231-15 (jimson weed). This plant was a useful local

lesion host. Necrotic sunken spots 2-3 am. in diameter

developed on inoculated leaves. Later, small necrotic

spots or rings 2-3 on. diameter, leaf puckering, petiole

droop and necrotic flowers developed. Still later, the

plants were considerably stunted and usually died.

_N. glutinosa. Symptoms were sunken spots 1-2 am. in

dimneter on the inoculated leaves only (Fig. 5). No

systemic symptoms were found.

3. tabacmn var. Ravens 38. Symptoms were necrotic spots

2-3 me. in diameter. Later, mottled new growth developed.

5. frutenscens (tabasco pepper). Plants developed light

green targets 2-4 are. in diameter in inoculated leaves.

Later, a slight vein clearing developed.

1:. hybrids (petunia). Brown necrotic spots 1-2 am. in

dimaeter developed on the inoculated leaves.

1,. esculenttn (tomato). Irregular blotchy areas with

necrotic spots, epinasty, vascular necrosis and some

wilting were caused. The lower leaves later became

chlorotic .

Amsranthaceae

Q. globosa (globe-smaranth). Symptoms were a yellow
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mottle and distorted leaves. No symptoms were seen

on inoculated leaves.

Composites

2. gm (zinnia). Symptoms were vein clearing and

slightly puckered new growth. No symptoms developed

on inoculated leaves.

Cucurbitsceae

g. sativus (cuctmxber). This plant was a symptomless

carrier of the virus.

Solanaceae

2.w (jimson weed). This was an excellent local

lesion host. Yellow spots 1-2 on. in diameter which

later becmae necrotic were produced in large quantities

on the inoculated leaves. The plant was not systemi-

cally invaded by the virus.

3. glutinosa. Symptoms were white necrotic lesions

1-2 In. in dineter on the inoculated leaves. All new

growth was symptomless.

_N. tabactm: var. Ravens 38. Symptoms were yellow spots

3-5 ms. in diameter. Later, dark green islands and a

systemic mottle of white and yellow areas developed.

3. hybrids (petunia). Vein clearing and slightly puckered

new growth developed. No lesions developed on inoculated

leaves.

Host ranges are smarized in stleH.
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Smtoms of figurified" isolates on dahlia seedliggs

Urn/in dahlia seedlings, prev-ably virus free, were inoculated

with the "purified" isolates to determine infectivity and to com-

pare symptoms with the original isolates. When dahlia seedlings were

inoculated with isolate l, indistinct yellow spots 2-3 am. in dis--

meter developed on the rubbed leaves within 6 to 11 days. Later,

some spots became necrotic while others developed concentric target

rings. Still later, necrotic stem areas developed, lower leaves

died and many plants were lost. Isolate 2 caused yellow or dark

green mottle, occasionally followed by necrotic areas. Later,

petioles and stems became distorted, leaf tips and margins became

necrotic and yellow mottled leaf areas developed. Leaf necrosis

followed still later, causing death of all lower leaves. No targets

developed. Isolate 3 caused yellow spots 2-3 are. in diameter 10 to

15 days after inoculation. Later, target rings usually developed

around the spots. Still later, hieroglyphics and wandering lines

developed around the targets or veins, while other targets developed

in the new growth.

Seedlings inoculated with isolate 5 developed white necrotic

leaf areas which had a tendency to form wide single rings (not targets).

Occasionally, dark green islands were seen. These were followed by

large brown necrotic or chlorotic areas. Later, petioles became

necrotic, followed by death of the leaves, which remained attached

to the plant. Isolate 6 caused non-distinctive symptoms consisting

of light green spots 2-3 am. in diameter on the inoculated leaves

followed by an indistinct dark green mottle. These leaves later

turned yellow, making the spots very conspicuous. Still later, small
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scattered necrotic spots appeared in younger leaves, which then

enlarged and coalesced, causing death of the leaves. Leaves

remained attached to the plant. After a time, symptoms tended to

disappear in all seedlings making detection of infected plants

difficult or impossible.

Only isolates l and 3 caused target patterns or ringspots

similar to those in the source plants. Symptoms caused by the

other "purified" isolates differed from those on source plants.

Change in symptom pattern after "purification" is considered as

further evidence that mixtures of viruses were present in the source

plants.

Physical properties

Sap was prepared for thermal inactivation tests in two

ways. Isolates l, 3 and 5 were prepared by grinding 1 go. of

infected leaf tissue with 4 ml. of pH 8.5 or pH 9.5 potassimn

phosphate buffer solution in a mortar. Isolates 2 and 6 were pre-

pared by freezing tissue and then extracting sap according to the

following procedure: Infected leaf tissue was sliced in strips

about 5 Oil. wide, placed in a rubber stoppered 15 ml. nitrocellulose

acetate centrifuge tube and frozen 24 hours. The material was then

thawed and the end of the tube was fitted into a hole in a wood

block. Sap was then extracted by pressure with a 13 x 200 am.glass

rod fitted with a wooden handle (Fig. 6). Liquid was decanted

during the extraction. Liquid thus collected was considered "pure

sap" and used without further dilution. Sap was held for 10 minutes

at each temperature level used (Table VI). g. globosa was used as
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TABLE VI

TflEfllAL INACTIVATION OF DARLIA VIRUSES

 

 

Expegiment Nunber

2,9.
 

Isolate Number 1 3L 4

1 44/48‘3’ 44/46 46/48 46/48

2 40/50 48/50 48/50 48/50

3 40/50 40/44 40/42 40/42

5 40/50 40/50 44/46 46/48

6 90/92 90/92 94/96 90/

 

 

3] g. globosa was used as source material and to test

infectivity of isolate 2; 2. tatula was used with

other isolates.

_13/ Preparation active after 10 minute exposure to 44°

C, but inactive after exposure to 48° C for 10 minutes.
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a source of sap and to test infectivity of sap carrying isolate 2,

but 2. 5.5.5213 was used with isolates l, 3, 5 and 6.

Each isolate was used in 4 experiments. For each experi-

ment, 5 plants were inoculated for each tuperature level and result-

ing lesions were counted. Thermal inactivation data (Table VI)

indicate that isolate 3 was inactivated at the lowest temperature,

between 40° and 42° C for 10 minutes. Isolates 1 and 5 required

46° to 48° C for inactivation. Thermal inactivation rate of isolate

2 was still higher (48° to 50° C), while isolate 6 was most stable

to heat, requiring 96° 0 for inactivation.

Isolates l, 3 and 5 were prepared for dilution experiments

by grinding 1 me. of infected leaf tissue-in 9 ml. of 0.05 M potas-

sium phosphate buffer solution (pH 8.5) in a mortar. The'resulting

preparation was considered a 1:10 dilution and further dilutions were

made with the buffer solution. Isolates 2 and 6 were prepared by the

method described for thermal inactivation, using distilled water for

further dilutions. In addition, isolate 2 was also diluted with

buffer in another series of tests. There were 4 dilution and point

experiments for eachAthlete. In each experiment, 5 plants were

inoculated for each dilution. Dilution end points (Table VII) show

that isolate 3 was infective at a 1:10 dilution, but not at a 1:20

dilution. Isolate 6 was the most tolerant to dilution, being infec-

tive at 1:1200 but not at 1:1400. Other isolates fell between these

extremes (Table VII). when water was substituted for buffer, isolate

2 could not be diluted above 1:64 and remain infective. Dilution



EFFECT OF DILUTION ON INFECTIVITY OF DAHLIA VIRUSES

TABLEVII
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Isolate Experiment Number

Eggpcnfi’ 011666: 1 2 3 4

1 36:26:21 100/10002/ 100/200 100/150 100/150

2 Buffer 10011000 200/400 200/400 200/300

2 Distilled

water 10/100 10/100 60/64 60164

3 Buffer. 10/100 10/50 10/20 10/20

5 Buffer 100/1000 \ 100/200 200/400 zoo/250

6 Buffer 1000110000 100/10000 1000/1200 1200/1400

 

 

_g/ Datura tatula leaves were ground as source material for

g. tatula was used to test infec-

tivity. Gomphrena globosa was similarly used for isolate 2.

isolates 1, 3, 5 and 6;

_13/ The buffer solution was 0.05 M potassimn phosphate, pH 8.5

3] Preparation active when diluted to 1:100, but not active to

1:1000. Values were determined by using 5 plants at each

dilution level.
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end points of isolates 3 and 6 are sufficiently lower and higher,

respectively, to differentiate them from the other isolates. Iso-

late 2, infectious when diluted with distilled water, can be sepa-

rated in this manner from isolates l and 5, which are not infectious

when diluted with water. The results of these experiments further

indicate that the isolates are different viruses.

Sap was prepared as described for thermal inactivation

experiments in order to determine stability of the virus isolates

to ageing 3.3 3.1.952- Sap samples were held in test tubes at 22° C

and were removed at intervals and rubbed on test plants. The exper-

iment was repeated 3 times for each Mlste, inoculating 5 plants

per isolate per time interval in each experiment. Ageing _ig 113.2

data (Table VIII) suggest differences among some of the isolates.

Ability of isolates 1, 3 and 5 to withstand ageing were the same,

being infectious at 6 to 8 hours but not after 12 to 16 hours.

Isolate 2 remained infectious longer and was active at 32 hours but

not at 40. Isolate 6 remained infections in crude sap much longer

than the other isolates and was still active at 480 hours. Many

bacteria were observed in the sap extracts of 3. 55521; which may

have affected the results. Isolate 2, more easily transmitted than

isolates l, 3 and 5, was extracted from Q. globosa, making these

results not strictly comparable to those on the other isolates.

These results, while probably influenced by ssprophytic bacteria)

original concentration of the various isolates, and other factors,

nevertheless do support the idea that isolates 2 and 6 differ from

each other and from the other isolates.
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TABLE VIII

EFFECT OF AGEING IN SAP ON INFECTIVITY OF DARLIA VIRUSES

 

 

 

1111233, 1 Bipariment lab}: 4

1 0/83’ 0/8 8/16 6/8

2 24/48 40/48 32/40 32/40

3 0/12 0/12 8/16 8/12

5 0/24 0/12 8/12 8/12

6 240/ 240/ 480/720 480/600

 

 

_s_/ Q. tatula was used for isolates l, 3, 5 and 6; Q. globosa

was used for isolate 2.

_h/ Preparation active when aged 0 hours, but not active after

8 hours. Each value was obtained from 5 inoculated plants.
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The ability of dry leaves to maintain infectious virus

was tested by placing l m. quantities of infected leaf tissue

between paper towels on the greenhouse bench, out of direct sun-

light. Temperatures ranged from 22° to 32° C during the trials.

At appropriate intervals, samples were removed from the towels,

ground with 4 ml. of phosphate buffer in a mortar and the resultant

"sap" was quickly rubbed on test plants. Source and assay plants

were Q. _t_s_t_1_1_l_a_ for isolates l, 3, 5 and 6, and Q. globosa for

isolate 2. Four experiments were conducted for each isolate. In

each experiment 5 plants were inoculated for each assay. Results

(Table IX) again indicated differences between the isolates.

Isolates 2 and 3 were not active at 72 hours, isolate 5 was active

at 72 but not at 96 hours, and isolate l was infectious at 96 but

not at 120 hours. Again, the most stable isolate was 6 which was

still infectious at 720 hours. These results clearly separate

isolate 6 from the others, but differences between the rest are

mre subtle. Although differences between the first 5 isolates

are small, they remained essentially the smne in all 4 experiments

which suggests that virus concentrations in the donor plants were

uniform from one experiment to another.

When infected leaf tissue was frozen, thawed and assayed

for infectivity, only isolates 2 and 6 remained active. Repeated

trials produced an occasional infected plant with isolate 5, but

isolates l and 3 were always inactive after freezing. In a different

experiment isolate 2 (the only isolate tested) was still active after

being frozen for 14 weeks. Accordingly, freezing infected leaves
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provided a useful means of storing isolates 2 and 6 and a further

indication that the isolates were not the same virus.

Tests to determine the ability of the isolates to survive

quick drying*were conducted by placing 5 mm. strips of infected leaf

tissue in small beakers. The material was then dried at room tem-

perature and at 0° - 4° C under partial vacuum in desiccators con-

taining calcium chloride. The dry material was pulverized with a

glass rod and placed in small vials under the same conditions. Peri-

odically, tissue was removed, ground with phosphate buffer in a mor-

tar and assayed for infectivity on Q. gaggle or g. globos . When

dried and stored at 0° - 4° C, isolate l was found in very low con~

centration after 30 days. The preparations of isolates 2, 5 and 6

did not'seemnto be affected by storage for 30 days under the same

conditions, while isolate 3 was inactivated by the treatment. Earlier

experiments suggested that only isolates 2 and 6 were able to with-

stand desiccation at room temperature. Isolate 2, desiccated at nuns

temperature, was still active at 16 weeks. Isolate 6, desiccated at

room temperature, was still active at 7 weeks. In another test of

isolates 2 and 6, the viruses survived freeze drying with no appar-

ent loss of activity. Thus, quick drying further differentiated the

isolates and also provided a convenient means of storage.

Cross protection

Cross protection experiments were designed to test the rela-

tionship of isolate 6 to the other isolates. Five separate test

plants were inoculated with each isolate. Later, leaves showing

strong systemic symptoms were inoculated with isolate 6. In every
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TABLE IX

EFFECT OF AGEING DRIED IDST LEAVES ON INFECTIVI‘I‘Y OF DARLIA VIRUSES

 

 

 

Isolate Experiment Nunber

masher-5’ 1 J2: _gfi 4

1 96/1202/ 96/120 96/120 96/120

2 48/96 48/72 48/72 ' 66/72

3 48/96 48/72 48/72 43/72

5 72/96 72/96 72/96 96/120

6 240/680 384/ 720/ 720/

 

 

_a_l 2. tatula was used for isolates 1, 3, S and 6; _q. globosa ‘

was used for isolate 2.

2] Preparation active at 96 hours, but not after 120. Each

value was determined by inoculating 5 plants.



trial, 9. _t_a_gg_l_a_ and g. globosa infected with isolates l, 2, 3 and

5 were not protected against later invasion by isolate 6. The

usual symptoms of isolate 6 developed on all assay plants, but in

a slightly milder form. These results indicate that isolate 6 is

not related to the other isolates. The experiment was repeated

with the same results.

DISCUSSION

The possible existence of virus mixtures in dahlia plants

was considered early in this work. Brierly (2) observed that dahlia

ringspot and dahlia mosaic often occurred together. He also des-

cribed various necrotic and chlorotic spots on dahlia leaves but

was unable to transmit the causal agents. Similar observations in

the present study indicated the possible presence of virus mixtures

in dahlias. Host ranges of the isolates before and after "purifica-

tion" by single lesion isolates are good evidence that this is true.

Reduced host ranges of‘the "purified" isolates suggest that certain

components of mixtures were separated. For example, isolate 3 lost

the ability to infect 6 species of 4 families after "purification".

Furthermore, isolates 2 and 5 caused mottle rather than ringspot

in dahlia plants grown from seed, even though the isolates came from

host plants with good target spots. Finally, isolate 6 was obtained

from a systemically infected petunia plant inoculated with isolate

5. Isolate 6 was transferred back to dahlia. The only conclusion

3 available to fit these facts is that mixtures of viruses were present

in the source plants.
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The second important question considered was the syste-

matic relationship of the virus isolates to each other. Differences

and similarities soon became apparent. Only isolates l and 3

caused ringspot on dahlia seedlings, while the other isolates

caused mottle or other non-distinctive symptoms. Many host range

differences were found. 0f 16 species tested, only 4 plants (dahlia,

Q. _t_a_t_u_l;g, g; globosa and 1;. hybrids) were hosts of all the isolates.

Phytolacca decandra was a host of isolate 2, but the other isolates

did not cause visible symptoms on this plant. Isolate 3 was the

only isolate that did not affectig. tabacum var. Havana 38. ‘Q.'§g£2lg

was an excellent local lesion host for isolate 6; other isolates

were systemic in this plant. Thus, isolates 2, 3 and 6 can easily

be separated from.each other and from isolates 2 and 5. Physical

property studies add further evidence that isolates 2, 3 and 6

differ from each other and from isolates l and 5. Host ranges and

symptomnexpressions'were similar between isolates l and 5, making

them difficult to separate in this way. Although host range differ-

ences between isolates l and S are subtle, other experiments show

some differences. When inoculated under short day conditions, iso-

late 5 produced 2 times more lesions than under long day conditions,

while isolate 1 produced the same number of lesions under both con-

ditions. Physical properties also indicate a relationship between

isolates l and 5, although there were minor differences. The ten-

tative conclusion from this data is that isolates 2, 3 and 6 should

be classified as different viruses. Isolates l and 5 are tentatively

considered as strains of one virus which again differs from the

other viruses.
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The third important consideration of the work was whether

or not the virus isolates are identical with viruses previously

described in the literature. It has been suggested that dahlia ring-

spot virus, tomato spotted wilt virus (TSWV), cucumber mosaic virus

(CHV) and perhaps still other viruses may be present in dahlias.

Indeed, the concentric rings or "targets” caused in dahlia seedlings

by isolates l and 3 are essentially the same as those described by

Brierly (2), Holmes (4) and Smith (10). Smith (10) identified TSWV

in dahlias and by inoculation experiments showed that mottle appeared

on new growth, after ringspot symptoms had disappeared.

Although isolates l, 3 and TSUV cause snmilar symptoms on

dahlias, host ranges (Table x) and some properties differ. In addi-

tion to host range differences, isolates 1, 3 and TSHV differ in the

symptoms expressed on common hosts. TSHV causes a characteristic

leaf bronzing on tomato. This was not observed on tomatoes infected

with isolates l and 3. ‘3. glutinosa reacts to TSWV by severe sys-

temdc invasion which usually kills the plant. Isolate 1 caused only

local lesions, while isolate 3 caused no visible effect. Zinnia was

not a host of isolates l and 3, but is easily infected with TSWV.

Petunia is a good host for TSWV, but the virus is seldom systemic;

the plant is difficult to inoculate with isolate 3, but systemic

invasion was the rule. Thus virus isolates l, 3 and TSHV have common

symptoms on dahlia, but differ in host range. Isolate l shares the

host range of TSHV more closely than does isolate 3.

Some physical properties of isolates 1, 3 and TSHV are

compared in Table XI. Thermal inactivation points and resistance



TABLE X

COMPARATIVE HOST RANGE1OF TOMATO SPOTTED "In! VIRUS

AND DAELIA VIRUS ISOLAIES 1 AND 3

 

 

  

Virus

Host Plants-3’ l 3 TSWV‘P'I

Capsicm frutescens x x x

M}; variabilis (0min

hybrid) x x x

choggrsicon esculentua x x x

Nicotiana glutinosa x o x

Petunia hybrids x xx x

me1ega_r_1ls o o x

 

 

g/ x

"o

easily infected host; xx 2 difficultly infected host;

mn.b‘te -

_lg/ Data from Bald and Samuel (1).

37
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TABLE XI

WARATIVE PHYSICAL PROPERTIES FOR TOMATO

SPOTTED WILT VIRUS (TSWV) AND DABLIA VIRUS ISOLATES 1 AND 3

 

 

  

Virus

Property 1 3 ‘ TSWVS/

Thermal inactivation 46/482, 1.0/42 1.2/45

Dilution end point 100/1502/ 10/20 10,000/100,000

Resistance to ageing

_13 vitro 6/16‘1’ 8/12 0/5

 

 

3] Data by Bald and Samuel (1).

33/ Thermal inactivation point between 46° and 48° C.

5] Dilution end point between 1:100 and 1:150.

51/ Resistance to ageing in vitro between 6 and 16 hours.
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to ageing _ig _v_i_t_r_g are similar, but dilution end points vary widely.

0n the basis of the host range and property differences, isolate 3

probably is not a strain of TSUV, but isolate 1 may be related to

TSWV.

Isolate 2 has many hosts in common with TSWV. However,

isolate 2 does not affect tomato, goes with difficulty to some spe-

cies which are excellent hosts for rswv, and goes easily to species

not includedfin the rswv host range. Thermal inactivation points

for the two viruses are similar, but dilution end point of isolate 2

is much lower and resistance to ageing in y_i._t_:_r_g is greater than that

recorded for TM. Thus symptomatology, host range and physical

properties differentiate isolate 2 from TSWV.

Isolate 5 has many hosts in cannon with 'rswv. However,

symptoms differ in some plants such as tomato, in which isolate 5

does not produce the TSW bronzing symptoms, and g. glutinosa, in

which isolate 5 produces local lesions. In cannon with isolate 2,

isolate 5 infects species not recorded as hosts of TSWV. Thermal

inactivation and dilution end points of TSW and isolate 5 differ.

0n the basis of host range and properties, isolate 5 probably is not

TSHV.

Repeated attempts to infect tomato with isolate 6 failed.

Host ranges and properties of isolate 6 and rswv differ enough to

conclude that isolate 6 is not TSWV.

Isolates 2 and 5 infect some hosts of dahlia mosaic virus

(DIN), although the latter has a more restricted host range. There

are differences in symptoms, ease of transmission and physical pro-

perties. Isolate 6 has only one host plant in cannon with DHV,



_Z_. elegans. This isolate also differs from DIN in some physical

properties.

Dahlia ringspot (DRV), yellow ringspot and oakleaf viruses

have been identified only by symptom expression on dahlias (2). On

this basis, isolate l or 3 or both could be DRV. Brierly (2) was

not able to transmit DRV mechanically, but considering the difficul-

ties involved in transmitting the present isolates from dahlia, this

objection does not differentiate them from DRV.

Smith (11) described CMV as causing a mottle of light and

dark green patches on dahlia leaves, or light green whorls or ring

and line patterns differding from the clear-cut concentric rings

of TSW. Brierly (3) described CHV symptoms as a mild, diffuse

mottle. Isolates used in the present study gave similar symptoms,

but host ranges and physical properties show that CHV was not included

in the isolates.

Other viruses that could be similar to the isolates are

Potato Viruses A and Y, Tobacco Streak Virus, and Tomato Ringspot

Virus. Host ranges, symptomatology and physical properties also rule

out these viruses.

Isolate 6 was found in a petunia plant which developed

systemic vein clearing after inoculation with isolate 5 from 2.

£193.13. This indicates that petunia may have acted as a filter,

leaving isolate 5 in local lesions and allowing systemic invasion

by isolate 6. Possibly 2. £5313 limits multiplication of isolate

6 but allows isolate 5 to build up. Once free of isolate 5, isolate

6 caused profuse local lesions in 2. tatula. There is no. direct
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evidence for this reasoning, but when first isolated from petunia

or dahlia seedlings, isolate 6 caused only a few lesions on 2.

tatula, indicating a low concentration in the donor. A single sub-

inoculation in 2. tatula resulted in many lesions.
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SMART

Five virus isolates from dahlias were mechanically

transferred to 16 plant species in 8 families. Two of the iso-

lates (1 and 3) caused ringspots on dahlia seedlings but the

others caused non-distinctive symptoms. Mixtures of viruses

apparently were present in donor plants because there were sig-

nificant changes in host range before and after single lesion

transfer "purification". The isolates were further separated

from each other and from known viruses by physical properties.

Thermal inactivation points ranged from 40° to 94° C, dilution

and points varied from 1:10 to 1:1200, resistance to ageing _ig

mranged from 8 to 480 hours, resistance to ageing in drying

leaves ranged from 48 to beyond 720 hours. All isolates resisted

desiccation except isolate3. Host range and physical property

experiments led to several conclusions. Isolates l and 5 may

be related to Tomato Spotted Wilt Virus (TSWV). Isolates 2 and

6 are not readily identified with known viruses. Isolate 3 dif-

fers from TSWV and is considered to be dahlia ringspot virus.

Other viruses known to affect dahlia were not found.
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FIGURE 1

BQUII’HENT USED FOR THERMAL INACTIVATION EXPERIMENTS



 

 



FIGURE 2

VIRUS RINGSFOT SYMPTOMS ON FIELD snows

DABLIA LEAVES WHICH WERE THE SOURCE OF ISOLATE 3



 
 

 



FIGURE 3

VIRUS DISEASE SYHP'IOHS ON 9921331“ globosa BEFORE AND AFTER

SINGLE LESION TRANSFER "PURIFICATION". A, HEALTHY CONTULI

B, DISEASED PLANT BEFORE "FURIFICATIO "3 C, HEALTHY

WHEEL; D, DISEASED PLANT AFTER "PURIFICATION".
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FIGURE 4

SYMPTOMS PRODUCED BY ISOLATE 1 ON TOMATO.

A, HEALTHY CONTML; B, DISEASED PLANT.



 



FIGURE 5

SYHP‘IOMS CAUSED BY ISOLATE 5 ON Nicotiana glutinosa.

A, HEALTHY CONTROL; B, DISEASED PLANT.



 

 
 

  



FIGURE 6

EQUIPMENT USED FOR EXPRESSING SAP Fm“ PLANT LEAVES



  



332—28 1961 W

MM

 



 


