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ABSTRACT 

Roses in New Zealand were surveyed for the presence of symptoms which 

mi gh t be caused by virus or vi rus- like graft  t ransmissib le agent s .  

Representative s amples ( 2 2 1 )  of  all symptom types  and many apparently 

symptomless  plants  we re indexed by a number of  me thods . Prunus necro tic  

ringspo t  virus was found to be widespread , oc curing in  plants both  with 

and without symptoms . Apple mo saic virus was detected in one plant and 

arabis mosaic virus was detected in some plants of  one cult ivar c lone . 

Prune dwarf virus , tob acco s t reak virus , tobacco ringspot virus , and 

st rawberry latent rings po t  virus we re no t detected . 

Two graft  transmissib le virus-like diseases of rose flowers  are 

described . One o f  them , rose pe tal fleck , was widespread in both 

obvious ly affected and symptomless plants . The other , rose co lour 

b reak , was largely confined to s ome glasshouse cut flower cult ivars 

and a few garden cultivars . 
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SUMMARY 

Two hundred and twenty one rose samples showing a wide range of  symp toms 

which might be caused by virus or  virus-like graft transmissib le agents 

were indexed for t ransmi s s ion and pe rpetuat ion on Rosa mul ti flora 

'Iowa State University 6 0 ' unde rstocks. 

Al l samples we re indexed on herbaceous hos ts and by the enzyme-linked 

immunosorbent assay ( ELISA) serological technique for prunus necro tic 

ringspot vi rus (PNRSV) , apple mosaic virus (ApMV) , prune dwarf virus 

(PDV) , danish plum line pat tern virus ( DPLPV) , tobacco streak virus 

( TSV) , t obacco ringspo t  virus ( TobRSV) , s t rawberry latent ringspot  vi rus 

( SLRSV) and arabi s  mosaic virus (ArMV) . 

A range o f  selected samples we re also indexed on ' Golden Queen ' peach 

seedlings , apple unders tocks , 'Shirofugen' cherry and Rosa multiflora 

' Burr' . 

The ELISA te chni que was modified to detect heterologous s t rains o f  PNRSV 

and a me thod was developed to detect the presence o f  any one or more of  

three vi ruses in any one or mo re o f  ten plant s simultaneously . 

One plan t only, wi th heavy gold leaf blotching, was found t o  be infected 

wi th ApMV . All othe r plants test ed wi th mosaic type leaf symptoms or 

ro se wi lt type decline and dieback of  mature plan ts were found to be 

infec ted with PNRSV as we re a number o f  apparently sympt ornless plants .  

Sympt omless ArMV was fo und on some pl ants of one cul tiva r clone only . 

No o the r viruses were detected . 

The symptoms in mature plants a t t ributed to 'rose wi l t  virus ' could 

invariab ly be associated with the presence of  PNRSV but the proli ferat ion 

symptom in maiden plan ts  could no t .  

In infected plan ts  PNRSV reached a higher ti t re in mo re me tabol ically 

act ive and younger  tis sue than in older tissue but virus could no t be 

detected in emb ryos excised from seeds . 

Four symptornless plants  o f  supposedly 'hi gh health' s t atus o f  each o f  

274 rose cultivars were indexed . Fourteen cult ivars we re posit ive for 

PNRSV and one cultivar positive for ArMV. 
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Approximately 200 cultivars of  s o-called "old and s pecies type " roses 

were indexed. Seventeen cultivars were positive for PNRSV and all 

tests for other viruses were negative . 

Six clones of  R. multiflora unders tock , in commercial use for some years , 

were all at least in part infe cted wi th PNRSV but were  ne gative for 

other viruses .  

A po lyacrylamide ge l electrophores i s  separation o f  ribonuc leic acid 

(RNA) extracted from PNRSV showed a multipartite genome wi th RNA 

with mo lecular we i ghts of ab out 1 . 4 ,  1 . 0 ,  0 . 7  and 0 . 3  + 106• 

Two virus-like diseases of flowers were des cribed . Rose petal f leck 

( RPF) and rose colour b reak ( RCB) were transmitted by grafting both 

separate ly and together to healthy rose plants . No causal agent was 

detected for these disorders . 

Rose petal fleck was widespread occuring in both obvious ly infected and 

apparently symptomless cultivars . A number of so-called "old and species 

type" roses cons istently had flecke d pe tals which is cons idered normal 

for those cultivars . On indexing they were found to have RPF .  

Ros e  colour b reak was found only occas iona lly , mainly in glasshouse 

cutf lower varieties . 



iv 

PREFACE 

With increased unde rstanding and recognit ion o f  the effects  of virus 

infec tion ,  transmission and perpe t uat ion in veget ively propagated 

woody plants  it has become essential for the hort icultural industry 

t o  have access to  pro pagat ive material as free o f  vi ral pathogens 

as po s s ib le .  

To achieve th is  obj ective a knowledge o f  the virus and virus-like 

pa thogens infec ting a crop and rapid and reliab le methods for 

their detect ion are es sent ial . 

Crops considered to b e  o f  signi ficance t o the New Zealand economy 

have been given high priority by the Department o f  Sc ienti fic  and 

Indust rial Re search for such inve s t i gat ions . 

Although roses are an important nursery and cut flower crop within 

New Zea land they have a relat ively low export po tential and there fore 

despi t e  an obvious need for invest igation of their viral s tatus the 

same priority c ould not be given to roses as to export fruit crops . 

However ,  in recognition of the urgent need for research in rose 

viruses the DS IR made funds availab le to Massey Univers i ty in 1978  

fo r a Rose  Research Contract . 

The New Zealand rose industry and the rose  growing public at  large 

are indebted to  DSIR for providing the funds which made this 

inve st igation pos sib le . The cont inuing work by the New Zealand 

Nursery Research Centre , at Massey Universi ty , is now enab ling 

the pract i cal applicat ion of these resul ts . 

I wish to express my thanks to Professor K . S .  Milne and the 

Department of  Hort icult ure and Plant Health at Massey University 

for guidance ,  support  and patience , and t o  Mr H . F .  Ne ilson for 

invaluab le technical assis tance . The o pportunity to  work with 

Dr J . B .  Sweet (Massey Post-doct oral Fellow) , who had considerable 

experience with viruses of rosaceous plants  wa s also mo s t  helpful . 
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For the supply o f  materials , anti sera and advice , thanks are due 

to Dr P . F .  Fry ,  Plant Diseases Division , DSIR ,  Auckland , 

Professor R .W .  Fulton , University o f  Wi sconson , U . S . A .  and 

Dr B . D .  Harrison , Scottish Horticultura l Research Ins ititute , U . K .  

Members o f  the nursery industry throughout New Zealand have always 

been supportive , allowing access to their crops and the opportuni ty 

to collect material for investigation . I trust these results will  

be o f  benefit to them in  the future . 

Last but not leas t, my thanks to my wife and family for their 

patience and long- s uffe ri ng un d ers t anding. 

P . C .  Gardner 

June 1 9 8 3  
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