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ABSTRACT 

Viral diseases in narcissus can drastically affect yields and quality of narcissus bulbs and flowers, 

leading even to a total crop loss. To test the frequency of viral infections in production fields in Central 

Poland, samples were collected over three years from two cultivars and two plantations, and tested for the 

presence of Arabis mosaic (ArMV), Cucumber mosaic (CMV), Narcissus latent (NLV), Narcissus mosaic 

(NMV) and the potyvirus group using the Enzyme Linked ImmunoSorbent Assay. Potyviruses, NLV and 

NMV were detected in almost all leaf samples in both cultivars, in all three years of testing. Other viruses 

were detected in a limited number of samples. In most cases mixed infections were present. Tests on bulbs 

have shown the presence of potyviruses and NMV, with the higher number of positives in cultivar ‘Carlton’. 

In addition, for most viruses an increase in their detectability was observed on both plantations in subse-

quent seasons.  
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INTRODUCTION 

 

Viral diseases can drastically affect yield as 

well as quality of narcissus bulbs and flowers, some-

times resulting in a total crop loss. At least 24 viruses 

have been reported to infect narcissus (Brunt 1995; 

Asjes 1996). Ten of them occur in restricted geo-

graphical locations; the rest of them are world-wide. 

Quite often Narcissus may be concomitantly infected 

by more than one virus. As reported by Hanks 

(2002), most of bulb batches of Narcissus in the 

world are heavily infested with viruses. The most 

widespread and dangerous are: Narcissus yellow 

stripe potyvirus (NYSV), Narcissus degeneration 

potyvirus (NDV) (Okubo & Sochacki 2012) and Nar-

cissus white streak potyvirus (NWSV) (Hanks 1993). 

NDV is known to occur only in Narcissus tazetta 

(Brunt 1980). Very common are also: Narcissus late 

season yellows potyvirus (NLSYV), Narcissus latent 

carlavirus (NLV) and Narcissus mosaic potexvirus 

(NMV). Many of the most important viruses infect-

ing narcissus belongs to the potyvirus group. 

Asjes (1996) reported that degeneration of nar-

cissus plants caused by viruses may decrease bulb 

yield by 30%. Negative iumpact of potyviruses in-

fections on bulb and flower yield have also been de-

scribed by Sochacki (2008), who reported that the 

yield of bulbs infected by potyviruses was 23–26% 

lower than that of plants from the virus-tested 

mother stock. Narcissus crop protection against vi-

rus infections is complicated because of the rela-

tively large number of viruses infecting the crop, 

different modes of transmission (Brunt 1995; Asjes 

1996) and difficulties with effective roguing in case 

of mild symptoms or latent infections (Asjes 1996). 

Symptoms on plants have limited diagnostic value 

as they may mimic plant ageing or sub-optimal 

growth conditions.  

To protect crop yield it is essential to know, 

which viruses occur most often in the particular region 
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and know their transmission routs. In Poland, the 

monitoring of virus infections in narcissus crops had 

been done to a limited extent. Random screening of 

several Polish plantations by the Enzyme Linked 

ImmunoSorbent Assay at the beginning of 21st cen-

tury has shown common infections with two po-

tyviruses – NYSV and NLSYV with a high level of 

detectability in cultivar ‘Carlton’ (Sochacki et al. 

2003). 

This study was undertaken to identify viruses 

occurring on two popular cultivars of Narcissus on 

two plantations in Central Poland. 

 

MATERIAL AND METHODS 

 

The studies were done in the years 2009–2011 

on two narcissus (Narcissus L.) cultivars – ‘Dutch 

Master’ (yellow flowering, trumpet daffodil, 1Y–Y, 

according to Kington 1998) on two plantations (farm 

A and farm B) and ‘Carlton’ (large-cupped daffodil, 

2Y–Y, according to Kington 1998) on farm B. Both 

cultivars are very common in the two world-leading 

countries in narcissus bulbs production – The Neth-

erlands and the United Kingdom (Hanks 2002). Both 

cultivars are also very popular in Poland, both as the 

field-grown bulbs and as cut flowers. 

The leaves for tests were taken before a nega-

tive selection in the field from the plants showing 

viral infection symptoms (date I) and after the selec-

tion, completely at random (date II). Bulb scales 

were taken from random samples of freshly har-

vested bulbs (date III). For tests, 20 leaf or bulb 

samples were collected on each date, from each cul-

tivar and from each plantation.  

The Enzyme Linked ImmunoSorbent Assay 

(ELISA) as a serological technique was used to de-

tect the following viruses: Arabis mosaic nepovirus 

(ArMV), Cucumber mosaic virus (CMV), NLV, 

NMV and the potyvirus group. DAS-ELISA (Clark 

& Adams 1977) was used with specific antibodies 

for the detection of the NMV and NLV (from Ap-

plied Plant Research – Flower Bulbs and Nursery 

Stock Sector, Lisse, The Netherlands), for the detec-

tion of the ArMV (from Loewe Phytodiagnostica, 

Germany) and for the detection of the CMV (from 

the Research Institute of Horticulture, Skierniewice, 

Poland) (Kamińska et al. 2005). DAS-ELISA tests 

were performed according to the protocols of the 

producers, with minor modifications. Leaves were 

ground in phosphate buffer saline (PBS), pH 7.4, 

and all the conjugates were diluted in PBS-T con-

taining 0.1% Tween 20 (w/v 1 : 5). To detect most 

viruses of the potyvirus group the indirect ELISA 

with monoclonal antibodies (Jordan & Hammond 

1986; Jordan 1989; Derks 1992) was used accord-

ing to the protocol provided with the commercial 

kit (Agdia Inc., Elkhart, IN, USA), with minor 

modifications described earlier (Sochacki & Or-

likowska 2005).  

Each sample was tested in 2–3 duplicates on 

each date. The absorbance A405 was measured with 

Ledetect 96 reader (Dynamica GmbH, Salzburg, 

Austria). The samples were recorded as infected 

when the value of absorbance was at least twice as 

high as the mean value for the negative control (ac-

cording to Clark et al. 1988). 

 

RESULTS 

 

Potyviruses, NLV and NMV were detected in 

almost all leaf samples before field selection (date 

I) in both cultivars, during all the seasons of testing 

(Table 1). Predominantly, the mixed infections were 

present. In a limited number of samples ArMV was 

also present. CMV was detected in one sample of 

‘Carlton’ originating from plantation B, only in 

2011. On the date II, ELISA against potyviruses, 

NLV and NMV showed similar results of detecta-

bility as on the date I, in both cultivars and planta-

tions. CMV was detected in one leaf sample of cul-

tivar ‘Dutch Master’ originating from farm B, only 

in 2010. ArMV was detected in a limited number of 

samples in 2009 and 2011 but significantly more of-

ten in 2010, with the frequency between 3 and 7 

positive results among 20 samples tested. On the 

date III, mostly potyviruses and NMV in bulbs were 

detected, with the highest number of positive read-

ings in ‘Carlton’. Predominantly, these viruses were 

detected in mixed infections. ArMV and NLV were 

detected sporadically, except for 2011, when 1 to 

5 samples out of 20 tested were infected. CMV was 

not detected in bulbs. For NMV an increase in the 

infection rates in all dates and for potyviruses at date 

III was observed in the subsequent years of study.  
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DISCUSSION 

 

In both tested cultivars and on both planta-

tions, potyviruses, NMV and NLV were detected 

most often. This confirms our previous screening 

carried out on few Polish plantations of Narcissus, 

when the occurrence of two potyviruses – NYSV 

and NLSYV – were frequently detected, particu-

larly in plants of ‛Carlton’ (Sochacki et al. 2003). 

This supports the wider observation that potyviruses 

are common in narcissus worldwide, including The 

Netherlands (Asjes 1996; Langeveld et al. 1997), 

the United Kington (Brunt 1980; Brunt et al. 1982), 

India (Chandel et al. 2010), Australia and China 

(Wylie et al. 2014). Clark and Guy (2000) reported 

high incidence of NYSV, Narcissus tip necrosis 

carmovirus (NTNV), and NMV and NLV in Nar-

cissus in New Zealand and Ward et al. (2009) pub-

lished the first report on NLSYV in New Zealand. 

Our results showed a very high number of virus pos-

itive readings in Narcissus in two Polish planta-

tions, what reaffirms the statement of Hanks (2002), 

that most narcissus stocks are heavily infested with 

viruses. Virus infestation was one of the most im-

portant reasons of decrease of field-grown Narcis-

sus in Poland – from 200 ha in 1982 (Mynett 1992) 

to 50 ha in 1999 (Hanks 2002).  

Detection level of ArMV in our evaluation of 

narcissus plantations was relatively low, and detec-

tion of CMV was incidental (only one leaf sample 

on the date I and one on the date II during the three 

seasons of testing). CMV in narcissus was reported 

in many countries; however, this is one of the less 

important and harmful viruses in this crop and it is 

not the most common (Brunt 1995). Our earlier 

study on the Polish clones and cultivars was not suc-

cessful to detect CMV (Sochacki 2011; Sochacki & 

Podwyszyńska 2012). Also Navalinskiene and 

Samuitiene (2001) reported that other viruses oc-

curred more frequently than CMV in Narcissus and 

other bulbous crops in Lithuania.  

In our study, leaves showing disease symp-

toms (date I) gave positive readings for potyviruses 

and NLV in all or almost all samples tested. This 

can suggest that these viruses are common. Mixed 

virus infections are very common in Narcissus. 

Such mixed infections create ambiguous symptoms 

and aggravate the disease and weakening of plants. 

Brunt (1980) reported that complexes up to five vi-

ruses were present in plants of older Narcissus cul-

tivars in 1960s in the UK. Previous research and 

screening of Narcissus carried out in Poland also 

confirmed frequent occurrence of virus complexes 

(Sochacki et al. 2003; Sochacki 2011; Sochacki & 

Podwyszyńska 2012). 

Our results show a much smaller number of 

positive samples from bulbs in comparison to the 

leaf samples. However, large-scale routine testing 

for many viruses in bulbous plants is doing prefer-

entially with the bulbs after harvest, e.g., Tulip 

breaking virus (TBV) in tulips (Van Schadewijk & 

Eggink 1984), TBV and Lily symptomless virus 

(LSV) in lily (Van Schadewijk 1986), and Iris mild 

mosaic virus (IMMV) in Dutch bulbous iris (Van 

Schadewijk et al. 1988). It is known, that virus rep-

lication and movement its particles in the plant is 

affected by many factors, such as growing condi-

tions and developmental stage. The effectivity of vi-

rus detection by ELISA can also be affected by time 

of sampling and tested plant part. The reliability of 

tests depends also on the particular virus. TBV is 

detected reliably by ELISA in homogenates of tulip 

and lily bulbs (Van Schadewijk & Eggink 1984). 

Because of unsatisfactory detection of Tobacco rat-

tle virus (TRV) in tulip bulbs, Van der Vlugt et al. 

(1988) used to check sprouts of stored and cooled 

bulbs as an alternative. Results obtained by Stein et 

al. (1986) and by Van Schadewijk et al. (1988) 

showed the increase in the rate of virus detection in 

stored and cooled gladioli corms and bulbous iris, 

respectively. As reported by Mowat et al. (1988), 

higher absorbance readings and higher incidence of 

NLSYV detection in Narcissus leaves were noticed 

in the late growing season. In our case, greater num-

ber of positive samples from leaves tested in date II 

in comparison to bulb samples, may result from 

higher concentration of the virus in the leaves. This 

may be due to the fact that viruses from latest field 

infections did not reach a level of detection in 

freshly harvested bulbs. 

Present results show a very high level of the 

viral infections in the studied Narcissus samples. 

This is rather obvious in tests of leaves clearly 

showing the symptoms (date I). However, a high 
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number of positive results in samples after the se-

lection (date II) is disturbing. This may be a conse-

quence of sporadic and inaccurate selection of the 

plants or no selection at all. Such low efficacy se-

lection increases the virus infection level, which is 

amply demonstrated in the number of positive sam-

ples of some viruses. In consequence, it may lead to 

a total virus infection of the cultivars and finally de-

generation of the Narcissus. 
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