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Abstract 

The present survey based on the literature lists the viruses and mycoplasmas infecting strawberries 
and endeavours to sort out their relationships and synonyms. Remarks and suggestions of several 
specialists from various countries were taken into consideration. The data have been assembled in 
tables. In total, 54 different viruses have been reported to ilffect strawberry and eight diseases have 
been attributed to mycoplasmas. 

Introduction 

'Strawberry yellows' described in America is the oldest known virus disease of  straw- 
berry. Plakidas (1927) already proved that this disease is caused by a virus. The rapidly 
increasing interest in research on viruses and virus diseases in strawberries led to 
many publications, and in Anderson's (1969) 'Strawberry world bibliography 1920- 
1966' over 495 publications are recorded. 

However, with the increasing number of  virus diseases the identification of the 
causative viruses became an increasing problem. Plakidas (1964) properly stated: 
'The virus situation in strawberries is exceedingly complicated and more than a little 
confusing', and this still holds. There is a great need for a survey of viruses described 
so far in strawberry. The description and/or comparison of the pertinent viruses has 
almost exclusively been done on the basis of  their variable biological properties. 
Furthermore, an increasing number of  diseases, until recently ascribed to viruses, is 
now thought to be caused by mycoplasmas. As mycoplasmas behave as viruses from 
an epidemiological point of  view, they have been included in the present list. 

The publications of  Frazier (I970), Frazier and Posnette (1958), Maassen (1964), 
Mellor and Fitzpatrick (1961) and of Plakidas (1964) give ample information on the 
various viruses and virus diseases in strawberry and give a good idea of the state of  
knowledge at the time of publication. Although these publications are not complete, 
they still are of  great value and were used as a basis for the present compilation. 

Problems arising when listing the viruses of strawberry 

I t  is much more difficult to compare the strawberry viruses discribed in various coun- 
tries and to judge their synonyms, titan to do so with the viruses of  most  other herba- 
ceous plants. There are a number of  reasons. 

Many strawberry viruses are not transmissible mechanically, even several of  those 
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which are transmitted by insects in the non-persistent way, a.o. to other herbaceous 
testplants and to be studied for their so called intrinsic properties and for their host 
ranges. This usually is ascribed to the tannins or tannic acids in strawberry plants, 
precipetating protein and virus when plants are ground or extracted (Bawden and 
Kleczkowsky, 1945). However, Nepo viruses naturally infecting strawberries can be 
easily isolated from strawberry plants, suggesting that the nature of the viruses con- 
cerned plays a role as well. Anyhow, for virus transmission and host range studies we 
mainly have to rely on vector and graft transmission techniques. 

Virus diseases in strawberry are often due to complex infections. For example, 
Plakidas (1964) mentions 14 different viruses, which can participate in the yellow 
edge-severe crinkle complex. Furthermore, different strains have been found of these 
viruses; for example Frazier (1960 a and 1960 b) distinguished 19 different variants of 
the 'mottle' virus and 4 strains of the 'vein banding' virus. The most important cha- 
racters to identify the viruses of strawberry are the symptoms caused in the indicator 
plants and the vector-virus-plant relations. These biological properties are very 
variable and depend on the plant from which the virus has been taken, the indicator 
plant in which the virus is being studied, the vector species and the method of trans- 
mission. 

These factors themselves are variable and depend on many external conditions, 
such as light, temperature and nutrition. Detection of small differences in symptoms 
and vector specificity have led to a continuous splitting of viruses and description of 
new viruses. Thus, the identity of most viruses in strawberry, viz. those only known by 
their biological properties, is not well established. Through refined techniques, the 
intrinsic properties of viruses in strawberries may become known in the future, 
making virus identification more reliable. However, viruses will remain greatly varia- 
ble (Bos, 1970). Although the number of viruses may decrease through further careful 
study, new forms of certain viruses will be distinguished by further differentiation in 
host range or cultivar reaction. Moreover, because of an intensive, often international 
trade the viruses are intensively and widely spread. It also becomes more and more 
apparent that viruses have a much wider host range than was thought for long. 

Survey 

Decisions concerning identity or non-identity of strawberry viruses often are arbitrary. 
In order to make this survey international in scope, the manuscript was sent to several 
foreign researchers working on strawberry viruses or on virus identification and virus 
nomenclature. 

To make the list concise and easily accessible it has been presented in tabular form. 
Because of the general usage of English in plant virology, English common names 
were used. Synonyms and data on their relationships have been added. 

Samenvatting 

Overzicht van virussen en mycoplasma'  s bij aardbeien 

Het aantal virnssen waarvan bekend is dat zij bij aardbeien kunnen voorkomen is 
vrij groot. Daar de beschrijving van de specifieke aardbeivirussen uitsluitend gebeurt 
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op basis van de zgn. biologische eigenschappen is de identificatie en de vergelijking 
van deze vimssen vaak een probleem. Een samenvattend overzicht van de verschillen- 
de virnssen, die bij aardbeien tot nu toe gevonden werden, alsook van hun synonie- 
men en verwantschappen, bleek gewenst. 

Van een stijgend aantal ziekten, waarvan men tot voor kort meende dat zij door 
virussen werden veroorzaakt, wordt thans aangenomen dat zij her gevolg zijn van 
mycoplasma's. Daar mycoplasma's zich epidemiologisch ook als virussen gedragen 
werden zij in dit overzicht eveneens opgenomen. 

Teneinde tot een zo betrouwbaar mogelijke internationale inventarisatie te komen 
werd bet manuscript van deze publikatie aan verschillende buitenlandse onderzoekers, 
die op bet gebied van de aardbeivirussen werkzaam zijn, gezonden. Van hun opmer- 
kingen en suggesties werd dankbaar gebrnik gemaakt bij de samenstelling van dit 
overzicht. 

Het overzicht werd in tabelvorm opgesteld en omvat de volgende rubrieken: (1) 
vimssen van bet 'geelrand-krinkel' complex, (2) andere aardbeivirussen, (3) virussen 
met een brede waardplantenreeks (waaronder aardbeien), (4) virussen van andere 
waardplanten geisoleerd nit aardbeien (vermoedelijk toevallige infecties), (5) virussen 
van andere waardplanten welke kunstmatig op aardbeien konden overgebracht wor- 
den, en (6) ziekten die vroeger toegeschreven werden aan virussen, doch die ver- 
moedelijk veroorzaakt worden door mycoplasma's. 

In totaal worden in de tabellen 54 verschillende virussen vermeld, terwijl 8 ziekten 
worden opgenomen waarvan bewezen is of waarvan verondersteld wordt dat zij 
mycoplasma's als oorzaak hebben. 
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Table 1. Viruses of the strawberry 'yellows-crinkle' complex. 

Virus Author Year Synonyms 

L Strawberry mottle viruses 
1. strawberry Prentice 

mottle virus 
1952 

2. strawberry curly Frazier and 
dwarf mottle virus Posnette 1958 

3. strawberry rusty Frazier and 
leaf mottle virus Posnette 1958 

1I. Strawberry vein banding viruses 
4. strawberry leaf Prentice 

curl virus 
1952 

5. strawberry vein Frazier 1955b 
banding virus 

6. strawberry yellow Frazier and 
vein banding virus Posnette 1958 

7. strawberry Sch6niger 1958 
necrosis virus 

8. strawberry Frazier 1960 
ehiloensis vein 
banding virus 

9. strawberry Frazier 1960 
eastern vein 
banding virus 

Author Year 

1. non-persistent 
component of severe 
crinkle 
2. mottle 
3. non-persistent 

component of 
yellows 

4. non-persistent 
isolates 

Wood and 
Whitehead 1947 

Thomas 1949 
Mellor and 
Fitzpatrick 1951 

Sch6niger and 
Bauer 1955 
Sch6niger 1956 
Domes 1957 
Krczal 1959 
Maassen 1959 
Borchardt 1960 

related with: 
5. mild crinkle Harris 1938 

( =  mottle + latent Harris and King 1940 
A after Frazier, Prentice and Harris 1942 
1970) 1946 

6. virus 1 Prentice 1948 
( =  mottle + latent 
A after Frazier, 
1970) 

7. type 1 Demaree and 
( =  mottle -+- latent Marcus 1951 
A or latent C after 
McGrew, 1956) 

related with: 
Virus 5 Prentice 1952 
(=  leaf curl virus § 
latent A after Frazier, 
1970) 
vein banding virus King and Stingl 1963 
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Table i .  (cominued) 

Virus Author 

111. Strawberry crinkle viruses 
10. strawberry Prentice 

crinkle virus 

11. strawberry vein Prentice 
chlorosis virus 

12. strawberry Frazier 
latent A virus 

13. strawberry Frazier 
latent B virus 

14. strawberry Frazier and 
lesion A virus Posnette 

15. strawberry Frazier and 
lesion B virus Posnette 

16. strawberry chlo- Maassen 
rotic spot virus 

17. strawberry Maassen 
epinasty virus 

IV. Strawberry mild yellow edge virus 
18. strawberry mild Prentice 

yellow edge virus 

Year Synonyms Author Year 

1949 1. strawberry virus 4 Johnson 1927 
2. crinkle Zeller and Vaughan 1932 
3. Fragaria virus 2 Zeller and Vaughan 1932 
4. Marmor fragariae Holmes 1939 
5. persistent compo- Wood and 

nent of severe Whitehead 1947 
crinkle 

related with: 
6. virus 3 Prentice 1949 

( =  crinkle virus + 
latent A after 
Frazier, 1970) 

1952 related with: 
virus 4 Prentice 1952 
(=  vein chlorosis virus 
+ latent A after 
Frazier, 1970) 

1953 1. strawberry Frazier 1953 
latent strain A 

2. strawberry latent A Rorie 1957 
virus (mild form) 

1953 

1958 

1958 
1966 

1968 

1948 1. persistent compo- Mellor and 
nent of yellows Fitzpatrick 

related with: 
2. yellow edge 

3. virus 2 
(=  strawberry mild 
yellow edge virus + 

latent A after Frazier, 
1970) 

1951 

Harris 1933 
Massee 1935 
Harris and King 1940 

1942 
Prentice 1948 

Tabel 1. Virussen van het 'geelrand-krinkel-complex. 
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Table 2. Other special strawberry viruses. 

Virus 

1. strawberry 
stunt virus 

Author Year 

Zeller and Weaver 1941 

2. strawberry Berkeley and 
leafroll virus Plakidas 

3. strawberry McGrew 
latent C virus 

1942 

1956 

4. strawberry Maassen 1961 
necrosis virus 

5. strawberry band Maassen and 
mosaic virus Nemeth 1961 

6. strawberry chlo- Horn and Carver 1962 
rotic fleck virus 

7. strawberry lethal Schwartze and 
decline virus Frazier 1964 

8. strawberry pseu- Frazier 1966 
do mild yellow 
edge virus 

9. strawberry vein Maassen 1968 
necrosis virus 

10. strawberry Frazier and Stubbs 1969 
pallidosis virus 

11. strawberry McGrew 1970 
feather leaf virus 

Synonyms Author 

1. Fragaria virus 5 Zeller and Weaver 
2. Nanus 

cupuliformans Zeller and Weaver 
after Smith (1957) but no exact: 
strawberry leaf curl Prentice 

virus 
related with: 
type 2 Demaree and 
(=  latent A + latent Marcus 
C after McGrew, 1956) 

possible after Frazier and Jensen (1970): 
peach X-disease (see also table 6.2) 

Year 

1941 

1941 

1952 

1951 

Tabel 2. Andere speeifieke aardbeivirussen. 
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Table 3. Viruses with a wide host range (including strawberries); Nepo viruses. 

Virus Authors described Year Synonyms Author 
the virus on 
strawberries 

1. arabis mosaic Harrison 
virus Lister 

2. raspberry ring- Lister 
spot virus 

3. tomato black Lister 
ring virus 

4. tomato ringspot Frazier et al. 
virus 

Year 

1958 1. strawberry mosaic Posnette 1956 
1958a virus 

2. raspberry yellow Harrison 1958 
dwarf virus 

3. strawberry yellow Harrison 1958 
crinkle 

1958a 1. red currant ring- Klesser 1951 
spot virus (proba- 
bly) see also Harrison 1961 

2. scottish raspberry Cadman 1956 
leaf curl virus 

1958b 1. potato bouquet Ktihler 1952 
virus 

2. beet ringspot virus Harrison 1957 
3. lettuce ringspot Smith and Short 1959 

virus 
4. potato pseudo Bercks 1962 

aucuba virus 
1961 1. yellow bud virus Frazier et al. 1961 

2. peach yellow bud Cadman and Lister 1961 
mosaic virus 

3. grapevine yellow Gooding et al. 1967 
vein virus 

5. strawberry latent Lister 1963 
ringspot virus Lister 1964 

6. new (.9) Nepo Lister 1970 
virus I 

7. new (?) Nepo Lister 1970 
virus II 

8. tobacco streak Stace-Smith and 
virus Frazier 1971 

1. strawberry vein Stingl and King 1965 
necrosis virus 

2. strawberry vein Stingl 1965 
pattern virus 

tumor virus Goidanich et at. 1964 
Canova and Tacconi 1965 

strawberry necrotic Jorgensen 1957 
shock virus Frazier et al. 1962 

Tabel 3. Virussen met een brede waardplantenreeks (aardbeien inbegrepen) ; Nepo-virussen. 

Table 4. Viruses of other hosts isolated from strawberries (probably incidental contaminants). 

Virus Author Year Synonyms Author Year 

1. tobacco necrosis Fulton, J .P .  1952 related with: 
virus Frazier 1955a virus described by Faccioli 1969 

2. tobacco mosaic Cornuet and 
virus Morand 1960 

Tabel 4. Virussen van andere waardplanten ge&oleerd uit aardbeiplanten (vermoedel[ik toevallige 
infecties). 
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Table 5. Viruses of other hosts found to be transmissible to strawberries (not recorded to occur 
naturally). 

Virus Author Year Synonyms Author Year 

I. rose mosaic virus Fulton, R.W. I952 
2. mottle mosaic Vaughan and after Vaughan and Wiedman (1955) : 

virus of red Wiedman 1955 1. raspberry yellow Chamberlain 1934 
raspberry blotch curl virus 

2. raspberry decline Zeller and Braun 1943 
virus 

3. raspberry yellow Cadman and Harris 1952 
blotch virus 

3. raspberry yellow Stace-Smith and 1957 
net virus Mellor 

4. apple mosaic Nyland and 
virus Engelbrecht 1958 

5. apricot ring-pox Nyland and 
virus Engelbrecht 1958 

6. peach line- Nyland and 
pattern virus Engelbrecht 1958 

7. sweet cherry ru- Nyland and 
gose mosaic virus Engelbrecht 1958 

8. sour cherry Nyland and 
yellows virus Engelbrecht 1958 

9. cherry leaf roll Cropley 1961 
virus 

10, raspberry vein Stace-Smith 1961 
cblorosis virus 

11. raspberry leaf Stace-Smith 1962 
curl virus 

12. mild streak virus Braun and 
of black rasp- Keplinger 1962 
berry 

13. green mosaic Braun and 
virus of black Keplinger 1962 
raspberry 

14. raspberry line Basak 1968 
pattern virus 

15. raspberry bushy Barnett and 
dwarf virus Murant 1970 

raspberry chlorotic Jordovi6 1963 
net virus 

related with: 
apple chlorotic leaf- 

spot virus 
Cadman 1970 

Tabel 5. Virussen van andere waardplanten, die kunstmatig op aardbeien konden worden overgebracht. 
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Table 6. Diseases previously attributed to viruses but presumably due to mycoplasmas. 

Disease Author Year 

1. witches' broom Zeller 1927 

2. peachX-disease(1) Slack 

3. Aster yellows (A) Frazier and Thomas1953 

4. green petal (B,C) Posnette 
5. bronze leaf wilt Frazier and 

Posnette 

Synonyms Author Year 

after Mellor and Fitzpatrick (1961) : 
1. strawberry virus 2 Johnson 1927 
2. Fragaria virus 3 Zeller 1927 
3. Nanus fragariae Holmes 1939 
4. Blastogenus McKinney (cited by 

fragariae Mellor and 
Fitzpatrick, 1961) 

1952 I. western X-disease Frazier and Jensen 1970 
2. peach yellow leaf Frazier and Jensen 1970 

roll 
3. X-disease of choke Braun and 

cherry Keplinger 1962 
possible after Frazier and Jensen (1970): 
4. strawberry lethal Schwartze and 

decline disease Frazier (see also 
table 2.7) 1964 

after Mellor and Fitzpatrick (1961) : 
1. western aster 

yellows virus 
2. Callistephus Smith 1937 

virus 1 A 
3. Chlorogenus calli- Holmes 1939 
stephi va~'. californicus 
after Frazier (1970) and Plakidas (1964): 
4. chlorotic phyllody Plakidas 1951 

1953 clover phyllody (B) Frazier and Posnette 1957 
1957 1. clover witches' Frazier and Posnette 1957 

broom 
possible: 
2. Delphinium Posnette and 

yellows (2) Ellenberger 1963 
6. multiplier disease Sehgal 1961 

Sehgal and Boone 1964 
7. big bud (3) Helms 1962 
8. Rubus stunt van der Meer and raspberry witches' 

(D) (4) de Fluiter 1970 broom 

Evidence for mycoplasma: (A) Kacharmazov (1972); (]3) Cousin et al. (1970); (C) Beakbane et al. 
(1971); (D) Murant and Roberts (1971). Only experimentally transmitted to strawberry by: (1) Slack 
(1952); (2) Posnette and Ellenberger (1963); (3) Helms (1962); (4) Van der Meer and De Fluiter (1970). 

Tabel 6. Ziekten vroeger toegeschreven aan virussen, doch vermoedelijk veroorzaakt door mycoplasma' s. 

Neth. J. PI. Path. 80 (1974) 223 



References 

Anderson, W., 1969. The strawberry: a world bibliography 1920-1966. Scarecrow Press, Metuchen, 
N.Y., 731 pp. 

Barnett, O. W. & Mutant, A. F., 1970. Host range, properties and purification of raspberry bushy 
dwarf virus. Ann. appl. Biol. 65: 435-449. 

Basak, W., 1968. Line pattern disease of raspberry. Bull. Acad. Polon. Sci. S6r. Sci. biol. 16: 307-310. 
Bawden, F. C. & Kleczkowski, A., 1945. Protein precipitation and virus inactivation by extracts of 

strawberry plants. J. Pomol. 21 : 2-7. 
Beakbane, A. B., Mishra, M. D., Posnette, A. F. & Slater, C. H. W., 1971. Mycoplasma-like organ- 

isms associated with chat fruit and rubbery wood diseases of apple. Malus domestica Borkh., 
compared with those in strawberry with green petal disease. J. Gen. Microbiol. 66: 55-62. 

Berkcs, R. 1962. Serologische Ueberkreuzreaktionen zwischen Isolaten des Tomatenschwarzring- 
flecken-Virus. Phytopath. Z. 46: 97-100. 

Berkeley, G. H. & Plakidas, A. G., 1942. Strawberry leaf roll: a new disease. Phytopathology 32: 
631-633. 

Borchardt, G., 1960. Vorkommen und Verbreitung der Erdbeervirosen und ihrer Clbertrfiger im 
Gebiet der Landwirtschaftskammer Hannover. Z. PflKrankh. PflPath. PflSchutz 67: 449-475. 

Bos, L., 1970. The identification of three new viruses isolated from Wistaria and Pisum in the Neth- 
lands, and the problem of variation within the potato virus Y group. Neth. J. P1. Path. 76 : 8-46. 

Braun, A. J. & Keplinger, J. A., 1962. Transmission of viruses to strawberry by excised leaf grafts 
from plants other than strawberry (Abstr.). Phytopathology 52: 726. 

Cadman, C. H., 1956. Studies on the etiology and mode of spread of Scottish raspberry leaf-curl 
disease. J. hort. Sci. 31: 111-118. 

Cadman, C. H., 1970. Apple chlorotic leaf-spot virus in raspberry. In: N. W. Frazier (Ed.), Virus 
diseases of small fruits and grapevines. Univ. California, Division of Agric. Sciences, Berkeley, 
California, p. 149-151. 

Cadman, C. H. & Harris, R. V., 1952. Leaf curl, a virus disease of raspberries in Scotland. J. hort. Sci. 
27: 202-211. 

Cadman, C. H. & Lister, R. M., 1961. Relationship between tomato ringspot and peach yellow-bud 
mosaic viruses. Phytopathology 51: 29-31. 

Canova, A. & Tacconi, R., 1965. Ricerche sui virus della fragola. II. Un virus trasmissibile per succo. 
Phytopath. Mediterr. 4: 31-37. 

Chamberlain, G. C., 1934. Yellow blotch-curl: a new virus disease of red raspberry in Ontario. Can. 
J. Res. (Sect. C) 16: 118-t24. 

Cornuet, P. & Morand, J. D., 1960. Infection naturelle des faisiers (Fragaria sp.) par le virus de la 
mosaique du tabac. C. R. hebd. S6anc, Acad. Sci., Paris 250: 1583-1584. 

Cousin, M. T., Moreau, J. P., Faivre-Amiot, A. & Staron, T., 1970. Sur la pr6sence de particules de 
type mycoplasme chez les fraisiers atteints de la maladie des 'p6tales verts'. Ann. PhytopathoL 2: 
535-545. 

Cropley, R., 1961. Cherry leaf roll virus. Ann. appl. Biol. 49: 524-529. 
Demaree, J. B. & Marcus, C. P. 1951. Virus diseases of strawberries in the United States, with special 

reference to distribution, indexing and insect vectors in the East. P1. Dis. Reptr 35: 527-537. 
Domes, R., 1957. Eine Abbauerscheinung bei der Erdbeersorte Madame Moutot. Phytopath. Z. 

31 : 113-122. 
Faccioli, G., 1969. Caratteristiche sintomatologiche e principali proprietor fisiche di un virus isolato 

da radici di Fragola (Fragaria vesca L.) e della sua variante instabile. Phytopath. Mediterr. 8: 
16~170. 

Frazier, N. W., 1953. A latent virus in Fragaria vesca. PI. Dis. Reptr 37: 606-608. 
Frazier, N. W., 1955a. Tobacco necrosis virus on strawberries. P1. Dis. Reptr 39: 143-147. 
Frazier, N. W., 1955b. Strawberry vein banding virus. Phytopathology 45: 307-312. 
Frazier, N. W., 1960a. Differential transmission of nineteen variations of strawberry mottle virus by 

Aphis gossypii Glover. P1. Dis. Reptr 44: 12-13. 
Frazier, N. W., 1960b. Differential transmission of four strains of strawberry vein banding virus by 

four aphid vectors. P1. Dis. Reptr 44: 436-437. 
Frazier, N. W., 1966. Pseudo mild yellow edge - a new strawberry virus disease in the Fragaria vir- 

giniana indicator M1. Phytopathology 56: 571-572. 

224 Neth. J. Pl. Path. 80 (1974) 



Frazier, N. W. (Ed.), 1970. Virus diseases of small fruits and grapevines. Univ. California, Division 
of Agric. Sciences, Berkeley, California, 290 pp. 

Frazier, N. W. & Jensen, D. D., 1970. Strawberry, an experimental host of peach western X-disease. 
Phytopathology 60: 1527-1528. 

Frazier, N. W., Jorgensen, P. S., Thomas, H. E. & Johnson, H. A. Jr., 1962. Necrotic shock-a virus 
disease of strawberries. P1. Dis. Reptr 46: 547-550. 

Frazier, N. W. & Posnette, A. F., 1957. Transmission and host-range studies of strawberry green 
petal virus. Ann. appl. Biol. 45 : 580-588. 

Frazier, N. W. & Posnette, A. F., 1958. Relationships of the strawberry viruses of England and 
California. Hilgardia 27: 455-513. 

Frazier, N. W. & Stubbs, L. L., 1969. Pallidosis a new virus disease of strawberry. P1. Dis. Reptr 
53 : 524-529. 

Frazier, N. W. & Thomas, H. E., 1953. Strawberry a host of western aster yellows virus. PI. Dis. 
Reptr 37" 272-275. 

Frazier, N. W., Yarwood, C. E. & Gold, A. H., 1961. Yellow-bud virus endemic along California 
coast. P1. Dis. Reptr 45: 649-651. 

Fulton, J. P., 1952. A tobacco necrosis virus associated with strawberry plants. P1. Dis. Reptr 36: 
313-314. 

Fulton, R. W., 1952. Mechanical transmission and properties of rose mosaic virus. Phytopathology 
42: 413-416. 

Goidanich, G., Canova, A. & Tacconi, R. ,  1964. A previously undeseribed virus that causes plant 
tumors. Phytopath. Mediterr. 3: 46-47. 

Gooding, G. V. Jr., Hewitt, W. B. & Cory, L., 1967. Etiology of the grapevine yellow-vein disease. 
Phytopathology 57: 236. 

Harris, R. V., 1933. The strawberry 'yellow-edge' disease. J. Pomol. 11: 56-76. 
Harris, R. V., 1938. A bibliographical note on the distinction between mild and severe strawberry 

crinkle. Rep. E. Malling Res. Stn for 1937: 201-202. 
Harris, R. V. & King, Mary E., ~940. Review of research on strawberry virus diseases, 1932-1939. 

Rep. E. Malling. Res. Stn for 1939: 66-68. 
Harris, R. V. & King, Mary E., 1942. Studies in strawberry virus diseases. V. The use of Fragaria 

vesea L. as an indicator of yellow-edge and crinkle. J. Pomol. 19: 227-242. 
Harrison, B. D., 1957. Studies on the host range, properties and mode of transmission of beet ringspot 

virus. Ann. appl. Biol. 45" 462-472. 
Harrison, B. D., 1958. Raspberry yellow dwarf, a soil-borne virus. Ann. appl. Biol. 46: 221-229. 
Harrison, B. D., 1961. Identity of red currant spoon-leaf virus. Tijdschr. PIZiekt. 67: 562-565. 
Helms, K., 1962. Strawberry, clover and pea as hosts of big bud virus. Aust. J. biol. Sci. t5: 278-280. 
Holmes, F. O., 1939. Phytopathogenic viruses. Burgess Publishing CO., Minneapolis, 221 pp. 
Horn, N. L., & Carver, R. G., 1962. Effect of three viruses on plant production and yields of straw- 

berries. P1. Dis. Reptr 46: 762-765. 
Johnson, J., 1927. The classification of plant viruses. Res. Bull. Agric. Exp. Stn Univ. Wisconsin 76, 

16 pp. 
Jordovi6, M., 1963. Prou6rvanja ekonomski najzna6ajnijih maline u Jugoslaviji. (Studies of the most 

economically important raspberry virus diseases in Yugoslavia). Arhiv za Poljoprivredne Nauke 
16(5J): 3-28. 

Jorgensen, P. S., 1957. Strawberry virus transmission by insert graft. P1. Dis. Reptr 41 : 1009-1010. 
Kacharmazov, V., 1972. Phyllodes on strawberry flowers. Rastitelna Zashchita 20:31-33 (Ref. in 

Hort. Abstr. 1974; 44 N ~ 3110). 
King, T. H. & Stingl, H., 1963. Fragaria virginiana, an indicator host for veinbanding virus of straw- 

berry. P1. Dis. Reptr 47: 998-1000. 
Klesser, P. J., 1951. A virus disease of red currant (Ribes rubrum L.) Ann. appl. Biol. 38: 707-713. 
K6hler, E., 1952. Die Bukettkrankheit, eine Viruskrankheit der Kartoffel. Phytopath. Z. 19: 284-294. 
Krczal, H., 1959. Untersuchungen tiber die Verbreitung der Erdbeerblattlaus Passerinia fragaefolii 

und das Auftreten von Erdbeervirosen in der Bundesrepublik. Phytopath. Z. 37: 1-20. 
Lister, R. M., 1958a. Soil-borne virus diseases in strawberry. P1. Path. 7: 92-94. 
Lister, R. M., 1958b. Preparation of virus antisera from strawberry. Nature, Lond. 182: 1814. 
Lister, R. M., 1963. Strawberry latent ring spot. Rep. Scott. hort. Res. Inst. 10: 69. 
Lister, R. M., 1964. Strawberry latent ringspot: a new nematode-borne virus. Ann. appl. Biol. 54: 

Neth. jr. PI. Path. 80 (1974) 225 



167-176. 
Lister, R. M., 1970. Nematode-borne viruses as pathogens in strawberry. In: N. W. Frazier (Ed.), 

Virus diseases of small fruits and grapevines. Univ. California, Division of Agric. Sciences, 
Berkeley, California, p. 32~t2. 

Maassen, H., 1959. Beitr/ige zur Kenntnis der Erdbeerviren. Phytopath. Z. 36: 322-380. 
Maassen, H., 1961. Untersuchungen fiber ein von Erdbeeren isoliertes mechanisch iibertragbares 

Nekrosevirus. Phytopath. Z. 41 : 271-282. 
Maassen, H., 1964. Stand der Kenntnisse fiber das Vorkommen und die Eigenschaften von Viren an 

Erdbeeren. Gartenbauwissenschaft 29 : 177-189. 
Maassen, H., 1966. Clber den Nachweis eines ffir Deutschland neu.en persi~tenten Erdbeervirus. 

Phytopath. Z. 57: 138-144. 
Maassen, H., 1968. Untersuchungen zur Analyse eines Erdbeerviruskomplexes und Nachweis eines 

neuen persistenten Erdbeervirus. Phytopath. Z. 62: 343-350. 
Maassen, H. & Nemeth, M., 1961. Das Bandmosaik der Erdbeere. Phytopath. Z. 42: 5%61. 
Massee, A. M., 1935. On the transmission of the strawberry virus 'yellow-edge' disease by the straw- 

berry aphid, together with notes on the strawberry tarsonemid mite. J. Pomol. 13: 39-53. 
McGrew, J. R., 1956. Analysis of viruses causing Demaree and Marcus type 1 and type 2 symptoms in 

Fragaria vesta. P1. Dis. Reptr. 40: 173-175. 
McGrew, J. R., 1970. Strawberry Feather-Leaf. In: N. W. Frazier (Ed.), Virus diseases of small fruits 

and grapevines. Univ. California, Division of Agric. Sciences, Berkeley, California, p. 46-47. 
McKinney. Cited by Mellor and Fitzpatrick (1961). 
Meer, F. A. van der & de Fluiter, H. J., 1970. Rubus stunt. In: N. W. Frazier (Ed.), Virus diseases of 

small fruits and grapevines. Univ. California, Division of Agric. Sciences, Berkeley, California, 
p. 128-132. 

Mellor, F. C. & Fitzpatrick, R. E., 1951. Studies of virus diseases of strawberries in British Columbia. 
II. The separation of the component viruses of yellows. Can. J. Bot. 29: 411-420. 

Mellor, F. C. & Fitzpatrick, R. E., 1961. Strawberry viruses. Can. P1. Dis. Surv. 41 : 218-255. 
Mutant, A. F. & Roberts, I. M., 1971. Mycoplasma-like bodies associated with Rubus stunt disease. 

Ann. appl. Biol. 67: 389-393. 
Nyland, G. & Engelbrecht, D., 1958. Symptoms of some frnit-tree virus diseases in strawberry 

(Abstr.) Phytopathology 48: 396. 
Plakidas, A. G., 1927. Strawberry xanthosis (yellows), a new insect-borne disease. J. Agric. Res. 35: 

1057-1090. 
Plakidas, A. G., 1951, Chlorotic phyllody of strawberry. P1. Dis. Reptr 35: 495-496. 
Plakidas, A. G., 1964. Strawberry diseases. Louisiana St. Univ. Press, Baton Rouge, Louisiana, 195 pp. 
Posnette, A. F., 1953. Green petal - a new virus disease of strawberries. P1. Path. 2: 17-18. 
Posnette, A. F., 1956. Strawberry mosaic virus disease. Rep. E. Mailing Res. Stn for 1955: 120. 
Posnette, A. F. & Ellenberger, Christina E., 1963. Further studies of green petal and other leaf hopper 

transmitted viruses infecting strawberry and clover. Ann. appl. Biol. 51 : 6%83. 
Prentice, I. W., 1948. Resolution of strawberry virus complexes. II. Virus 2 (mild yellow-edge virus). 

Ann. appl. Biol. 35: 279-289. 
Prentice, I. W., 1949. Resolution of strawberry virus complexes, lII. The isolation and some pro- 

perties of virus 3. Ann. appl. Biol. 36: 18-25. 
Prentice, I. W., 1952. Resolution of strawberry virus complexes. V. Experiments with virus 4 and 5. 

Ann. appl. Biol. 39: 487495. 
Prentice, I. W. & Harris, R. V., 1946. Resolution of strawberry virus complexes by means of the 

aphid vector, Capitophorusfragariae Theob. Ann. appl. Biol. 33: 50-53. 
Rorie, F. G., 1957. Resolution of certain strawberry viruses by the aphid vector Capitophorus minor 

Forbes. P1. Dis. Reptr 41 : pp. 683-689. 
Sch6niger, G., 1956. Erdbeerviroscn in Deutschland. II. Isolierung nichtpersistenter Viren aus enigen 

Kultursorten. Phytopath. Z. 26: 113-123. 
Sch~niger, G., 1958. Erdbeervirosen in Deutschland. III. Das Erdbeer-Nekrosevirus, ein weiteres 

nichtpersistentes Virus. Phytopath. Z. 32: 325-334. 
Sch6niger, G. & Bauer, R., 1955. Erdbeervirosen in Deutschland. I. Befund nach Pfropfungver- 

schiedener Sorten auf Fragaria vesea L. Phytopath. Z. 24: 443-454. 
Schwartze, C. D. & Frazier, N. W., 1964. Lethal decline: a graft-transmissible disease of strawberry. 

P1. Dis. Reptr 48. 833-836. 

226 Neth. J. PL Path. 80 (1974) 



Sehgal, O. P., 1961. Strawberry multiplier disease in Wisconsin. Diss. Wisconsin, 97 pp. 
Sehgal, O. P. & Boone, D. M., 1964. Amino acid and amide content of healthy and multiplier disease- 

affected strawberry plants. Phytopathology 54: 775-778. 
Slack, D. A., 1952. Dodder transmission of a virus from X-diseased peach and sand cherry. Phyto- 

pathology 42: 475. 
Smith, K. M., 1937. A textbook of plant virus diseases. Churchill, London, 615 pp. 
Smith, K. M., 1957. A textbook of plant virus diseases. Churchill, London, 652 pp. 
Smith, K. M. & Short, M. E., 1959. Lettuce ringspot: a soil-borne virus disease. P1. Path. 8: 54-56. 
Stace-Smith, R., 1961. Studies on Rubus virus diseases in British Columbia. VII. Raspberry vein 

chlorosis. Can. J. Bot. 39: 559-565. 
Stace-Smith, R., 1962. Studies on Rubus virus diseases in British Columbia. VIII. Raspberry leaf curl. 

Can. J. Bot. 40: 651-657. 
Stace-Smith, R. & Frazier, N. W., 1971. Tobacco streak virus isolated from strawberry infected with 

necrotic shock. Phytopathology 61 : 757-758. 
Stace-Smith, R. & Mellor, F. C., 1957. Studies on Rubus virus diseases in British Columbia. IV. 

Transmission of raspberry mosaic viruses to Fragaria vesea L. Can. J. Bot. 35 : 287 290. 
Stingl, H., 1965. Studies on the strawberry virus complexes. Diss. Minnesota, 85 pp. 
Stingl, H. & King, T. H., 1965. Vein necrosis: a new virus disease of strawberry. Phytopathology 55 : 

1269-1276. 
Thomas, H. E., 1949. The strawberry virus complex (Abstr.). Phytopathology 39: 863. 
Vaughan, E. K. & Wiedman, H. W., 1955. Transmission of a Rubus virus to Fragaria vesta. P1. Dis. 

Reptr 39: 542. 
Wood, C. A. & Whitehead, T., 1947. Etiology of strawberry virus diseases. Nature, Lond. 160: 

761-762. 
Zeller, S. M., 1927. Preliminary studies on Witches'-broom of strawberry. Phytopathology 17: 

329-335. 
Zeller, S. M. & Braun, A. J., 1943. Decline disease of strawberry. Phytopathology 33: 156-161. 
Zeller, S. M. & Vaughan, E. K., 1932. Crinkle disease of strawberry. Phytopathology 22: 709-713. 
ZeIler, S. M. & Weaver, L. E., 1941. Stunt disease of strawberry. Phytopathotogy 31 : 849-85I. 

Address 

Proefbedrijf der Noorderkempen, Voort 55, 2328 Meerle, Belgium. 

Neth. J. PI. Path. 80 (1974) 227 


