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Abstract 

The aim of this research was to evaluate and to select the most suitable lilies for garden as well as landscape 

design. During the season of 2010–2011 10 Lilium species, 72 Asiatic, 6 LA (L. longiflorum × Asiatic), 7 Trumpet and 

5 OT (Oriental × Trumpet) hybrids were tested for flowering time and Botrytis spp. resistance under open 

environmental conditions. The level of resistance to Botrytis spp. was rated visually – in grades 0 to 4 (0=healthy, 

resistant to 4=very heavily susceptible). In the field trial the flowering started in 36 to 92 days from the beginning of 

vegetation. The Caucasus and Martagons species were determined as early–flowering, the LA hybrids and Asiatic 

hybrids were medium–flowering but Trumpet hybrids, OT hybrids and L. henryi were late flowering. Resistance to 

Botrytis spp. among species and cultivars was different – Trumpet lilies were recorded as healthy.  
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Аннотация 

Целью данного исследования было оценить и выбрать наиболее подходящие лилии для сада, а также 

ландшафтного дизайна. В сезоне 2010–2011 10 видов лилии, 72 Aзиатские, 6 ЛA (Л. Длинноцветковая × 

Aзиатские), 7 трубчатые и 5 OT (восточные × трубчатые) гибриды были испытаны для оценки время цветений и 

устойчивости к бoтритис заболеваниям при открытых условиях внешней среды. Уровень устойчивости к 

бoтритис оценили визуально – в классах от 0 до 4 (0=здоровый, устойчивый; 4=очень сильно восприимчивый). 

Цветение началось с 36 до 92 дня от начала вегетации. Виды Кавказа и Maртaгoн были определены как 

раннецветущие, гибриды ЛA и Азиатские были среднего цветения, a трубчатые гибриды, ОТ гибриды и лилия 

Гeнрий – поздно цветущие. Устойчивость к бoтритис среди видов и сортов отличается – трубчатые гибриды 

были здоровыe, a нeсколько Aзиатских сортов – очень сильно восприимчивые. 

Key words: Botrytis spp., flowering time, resistance. 

 

Introduction 

 

The genus Lilium consists of about 80 species (Van Tuyl, Arens, 2011). The genus is thriving 

all over the Northern Hemisphere (North America, Europe and Asia). Their distribution indicates 

adaptability of lilies in the garden. Variation in sizes and flower forms, colours and fragrances, 

habitat preferences, and flowering times have all established lilies as garden favourites (Van 

Holsteijn, 1994).  

Lilies can be used in several ways in gardens and most effectively displayed in groups of 

three to five or more bulbs from one cultivar. It is visually effective to plant one larger group from 

one cultivar as opposite to one to two plants from other cultivars. The spacing should be sufficient 

so that each inflorescence can be seen as a separate entity, rather than crowed together into a mass. 

Lilies are stately plants with beauty of form as well as color, and this quality is most effectively 

displayed when each stem has enough room to bend and sway naturally with the air current and 

each flower can show off its own graceful line. Lilies with large flowers should be planted 20 to 25 

centimeters between each plant, and distance between small flowered plants – 10 to 15 centimeters. 

It is recommended replanting the bulbs every four to five years, in order to maintain the decorative 

and flowering quality (McRae, 1998).  

Most of lilies prefer sunlight. The soil should be well drained; and the most appropriate soil 

for lilies is a deep sandy loam that is well aerated and allows water to pass through freely. Because 

of clay, the soil is rich in nutrients and can produce strong and healthy plants, the presence of clay 

in soil is optimal for lilies. The addition of sharp sand or washed gravel lightens heavy soils and 

improves the drainage. Sandy soils that are low in humus should be supplied with organic matter, 

for example, with peat and compost. Most of lilies prefer slightly acid soils with a pH KCl of 6.0 to 
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6.5. It is recommended to prepare mulch of peat, leaf mold or well–decayed cow or horse manure 

two to four centimeters in thickness. During the winter mulches protect the ground from deep freeze 

(Zorgevics, Balode, 1989). 

For two centuries, lilies have been cultivated in Latvia. All species grown in Latvia have been 

introduced from abroad. L. martagon is the only native species that grows in the wild. In the 

International Lily Register (ILR) there are about 14 350 Lilium cultivars and species, 350 of which 

are cultivars from Latvia (Matthews, 2007). 

In moderate climates, one of the most widely spread diseases of lilies is grey mould, caused 

by the fungus Botrytis spp. (Lawson, Hsu, 1996). The conidia spores germinate and enter leaves 

through the epidermal stomata. The first evidence of the disease appears as reddish–brown oval 

spots on the leaves. During wet weather the spots eventually coalesce and the whole leaf collapses 

and decays (Balode, 2009; McRae, 1987).  

The goal of the research was to determine the flowering time and to evaluate resistance to 

Botrytis spp. in lilies originating from different countries, and to select cultivars for garden design. 

 

Methodics of the research 

 

Plant Material and Growing Conditions. on 25 September, 2009 a field trial was established 

at the Laboratory of Cultivated Plants and Apilogy of the Latvia University of Agriculture located 

in Zemgale region, the Central Latvia’s lowland (latitude: N 56°39′47′′; longitude: E 23°45′13′′).  

The soil was podzolic sandy, well prepared with pH KCl 6.5, content of nitrogen (N) 

366 mg kg-1; phosphorus (P2O5) 239 mg kg-1; potassium (K2O) 250 mg kg-1; magnesium (Mg) 

617 mg kg-1, and the humus content 60 g kg-1. The soil analysis was determined in the 

Agrochemical Research Laboratory of Latvia. 

Additional fertilizing was applied, as called for from the soil analysis. At the beginning of the 

growing season – in April,  the lilies were fertilised with ammonium nitrate, at the rate of 4 kg 100 

m-2;  in May, they were treated with calcium nitrate, at 3 kg 100 m-2;  and before flowering – in 

early July, with Hydro complex (NPK 12-11-18+ microelements) – at the rate of 4 kg 100 m-2 ; and 

after flowering – in early August, with complex fertilisers with reduced amount of nitrogen (NPK 6-

21-32) – at 4 kg 100 m-2. Lilies were cultivated under field conditions without the use of fungicides. 

Ten Lilium species, 72 Asiatic hybrids, 6 LA hybrids (L. longiflorum × Asiatic hybrids),  

7 Trumpet hybrids, and 5 OT hybrids (Oriental × Trumpet hybrids) were used as plant material in 

the trial. All cultivars and species are registered in the International Lily Register (Matthews, 2007). 

Bulbs (4 cm diameter) were planted in 100 cm wide beds; in 10 cm depth, with 20 cm between 

rows. Ten bulbs from each cultivar were included in the trial.  

Evaluation. Lily cultivars and species were evaluated for resistance to Botrytis spp. under 

field conditions and the average index of incidence was calculated. The level of plant resistance to 

Botrytis spp. was rated visually in open environmental conditions in grades (0–4): 0 – healthy, 

resistant, free from any grey mould symptoms; 1 – slightly susceptible, individual spots detected on 

plant leaves – injury of leaves less than 25 %; (1–25 %); 2 – moderately susceptible; leaf damage 

less than 50 %; (26–50 %); 3 – heavily susceptible; leaf  damage less than 75 %; (51–75 %); 4 – 

very susceptible; leaf damage exceeds 75 %; (also, spots are covering entire  leaves) (Balode, 

2009).  

No pesticides were used in the trial. The obtained data were analyzed by dispersion analysis 

and means separation were determined using Fisher’s least significant difference (FLSD) test 

(P<0.05). 

Meteorological conditions. For meteorological characterization data from the Latvian 

environment, geology and meteorology agency Jelgava’s meteorological station were used.  

The trial year of 2010 was warm and sufficiently moist. The annual average temperature was 

5.6ºC (0.8 degrees below the average). In Latvia, the annual precipitation is continuously 
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fluctuating. The precipitation was 856 mm (30 % of normal). The average monthly temperature of 

April was 5.8°C (slightly above average). The precipitation in April was 119 % of normal. May was 

dry and warm – 12.2°C (1.3°C above the average). The average monthly temperature of June was 

normal –14.9°C. The monthly precipitation in June was 72 mm (110 % of normal). The average 

monthly temperature in July was 21.5ºC; that is 4.8ºC higher than the average temperature of many 

years previously recorded. July was hot and sunny and Botrytis spp. infection was no significant 

(P>0.05). The average summer temperature was 18.4°C (2.6°C above the long–term average).  

In 2011, the annual average temperature was 7.3ºC (1.5 degrees above the normal). The 

precipitation was 690 mm (104 % of normal). The 2011 winter was characterised by snow that 

remained until the beginning of April. The precipitation in the first decade of April was reached 20 

mm, but the second and third decades were sunny with several rainy days. The vegetation of lilies 

started in the first week of April when the monthly average temperature was 4.1° C. The second 

decade of May was characterised by high precipitation and reached 60 mm (23 % above the 

normal). The first half of June was warm without precipitation. The average monthly temperature in 

June was 20.1ºC. Heavy rains started in the last half of June and continued till the middle of July. 

Because of the excessive precipitation, disease pressure from Botrytis spp. was severe. Warm and 

moist weather remained in August. The average summer temperature was 18.0°C (2.2°C above the 

long-term average) and precipitation 274 mm (125 % of normal).  

 

Results 

 

Determination of the flowering time. The research results over a two–year period (2010–

2011) confirmed that the growing season of lilies started in the first 10 days of April and lasted to 

the first 10 days of May. The flowering season started late in May and lasted up to early August. 

There exists close correlation between two year (2010, 2011) estimation results (r = 0.873, r0.05 = 

0.532, r0.01 = 0.661) and between these results there were no significant difference (P>0.05). The 

flowering times of lilies included in the trial are presented in Figure. 

 

 
Fig. Days till flowering (from the beginning of vegetation) on average, in years 2010–2011 

 

Considering flowering time lilies were divided into 3 groups: 1) early-flowering – the season 

of bloom 36 to 60 days since the beginning of growth; 2) medium-flowering – the season of bloom 
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61 to 80 days since the beginning of growth; 3) late-flowering – the season of bloom was 81 to 100 

days since the beginning of growth. 

Two species from the Caucasus, L. monadelphum and L. kesselringianum were identified as 

early–flowering. On average, their blooming season started in 36 days since the beginning of 

growth and there was a 22–day period from bud development till flowering. Martagons were 

recognised as early–flowering species and it was found that, on average, flowering started in 57 

days since the beginning of growth.  

The LA hybrids ‘Modern Style’, ‘Moneymaker’, ‘Royal Club’, ‘Spirit’, ‘Swing’ and ‘Sonora’ 

were recognised as medium–flowering for their season of bloom was 67 days since the beginning of 

growth.  In the same group were the Asiatic hybrids in which, on average, flowering started in 71 

days since the beginning of growth. Most of lilies included in the trial flowered in the middle of the 

summer when the number of other bulbous plants is limited.  

Late flowering types included the Trumpet hybrids, which flowered 83 days after the 

beginning of growth, and the OT hybrids which flowered 87 days after the beginning of growth. 

The very late flowering species was L. henryi which flowered 92 days after the beginning of 

growth. 

Evaluation of Botrytis spp. resistance. Resistance to grey mould in 10 species and 90 

cultivars included in the field trial was tested under open environmental conditions in 2010 and 

2011 (Table). 

 
Table. Tests of resistance of lilies against Botrytis spp. on average, in years 2010–2011 

Level of infection by Botrytis 

spp. (grades 0–4) 
Number Cultivar or species 

0 – Healthy 28 ‘Arfa’**, ‘Aglona’****, ‘Alkestios’**, ‘Baltais Lācis’**, ‘Black 

Beauty’*****, ‘Ekzotika’****, ‘Elegija’****, ‘Erfordia’*****, 

‘Jumprava’**, ‘Leslie Woodriff‘*****, ‘Melissa Jamie’**, ‘Orange 

Pixie’**, ‘Orfejs’**, ‘Pegija’**, ‘Rīdzene’**, ‘Shocking’*****, 

‘Silk Road’*****, ‘Vārsma’****, ‘Veronika’**,  ‘Vishenka’**, 

‘White Henryi’****, ‘Tiger Babies’**, L. hansonii*, L. henryi*, L. 

henryi var. citrinum*, L. monadelphum*, L. kesselringianum*, L. 

martagon* 

1 – Slightly susceptible 22  ‘Alisa’**, ‘Arka’**, ‘Baltā Brigantīna’**, ‘Compass’**, 

‘Connecticut King’**, ‘Dzeltenais Sapnis’**, ‘Gardenja’**, ‘Gran 

Paradiso’**, ‘Ieva’**, ‘Jūrkalne’**,  ‘Kalsnava’**, ‘Krists’**, 

‘Monaco’**, ‘Nakts Alise’**, ‘Pink Perfection’****, ‘Saule’**, 

‘Saules Meita’**, ‘Skrīveri’**, ‘Sonora’***, ‘Staburags’**, 

‘Suvenīrs’****, ‘Vinnija’** 

2 – Moderately susceptible 29 ‘Aelita’**, ‘Antarctica’**, ‘Arabeska’**, ‘Birgit’**, ‘Corsica’**, 

‘Delta’**, ‘Evrika’**, ‘Ina’**, ‘Klintaine’**, ‘Kontrasts’**, 

‘Lastochka’**, ‘Lolly’**, Mēnesgaisma’**, ’Modern Style’***,  

‘Monta’**, ‘Monte Negro’**, ‘Nākotne’**, ‘Neibāde’**, ‘Nepal’**, 

‘Rosy Star’**, ‘Rotaļa’**,  ‘Signe’**, ‘Swing’***, ‘Vigante’**, 

‘Yellow Tango’**, L. candidum*, L. lancifolium*, L.martagon var. 

album*, L. regale* 

3 – Heavily susceptible 14  ‘Agne’**, ‘Aristo’**, ‘Cha Cha’**, Elodie’**, ‘Fata Morgana’ **, 

‘Maksis’**, ‘Menarda’**, ‘Montreux’**, ‘Moneymaker’***, 

‘Navona’**, ‘Nochka’**, ‘Parisienne’**, ‘Royal Club’***,  

‘Spirit’*** 

4 – Very heavily susceptible 7  ‘Aphrodite’**, ‘Electric’**, ‘Lolly Pop’**, ‘Magic Eye’**, ‘Mont 

Blanc’**, ‘Monte Rosa’**, ‘Roma’** 

Total 100  

Note: *Lilium species; **Asiatic hybrids; ***LA hybrids; ****Trumpet hybrids; *****OT hybrids 

 



A. Balode / Miestų želdynų formavimas 2016 1(13) 19–24 

23 
* Kontaktinis asmuo / Corresponding author 

© Klaipėdos valstybinė kolegija, 2016                                                                                              http://www.krastotvarka.vhost.lt/documents/177.html 

With regard to ‘healthy’ (grade 0), 28 lilies were considered to be in this category, of which 

12 Asiatic hybrids, 5 Trumpet hybrids, 5 OT hybrids and 6 species. Five of evaluated Trumpet 

hybrids were recorded as healthy. Twenty two lilies were identified as being slightly susceptible 

(grade 1), most of them were Asiatic hybrids, as well Trumpet cultivars ‘Pink Perfection’ and 

‘Suvenīrs’, and LA hybrid ‘Sonora’.  

29 of the total lilies, of which mostly Asiatic hybrids, as well LA hybrids ‘Modern Style’ and 

‘Swing’ were identified as moderately susceptible (grade 2), and species L. candidum, 

L. lancifolium, L. martagon var. album and L. regale were included in this group. 14 plants were 

identified as heavily susceptible (grade 3). Asiatic hybrids, as well LA hybrids ‘Moneymaker’, 

‘Royal Club’ and ‘Spirit’ were also classed as heavily susceptible. 5 cultivars were as very heavily 

susceptible category (grade 4) and all belonged to Asiatic hybrids. 

 

Discussion 

 

Within the lily collection, selection of resistant cultivars and species is possible. In lily, 

interspecific L. longiflorum × Asiatic hybrids (LA) and Oriental × Trumpet (OT) hybrids are 

increasingly important in the commercial market (Rhee, Cho, 2011). During the last ten years LA 

hybrids become more important than the Asiatic hybrid group and have in large part essentially 

replaced them in the industry (Van Tuyl, Arens, 2011). 

The most adaptable species for the garden include L. hansonii, L. henryi, L. henryi var. 

citrinum, L. martagon and Caucasus species – L. monadelphum and L. kesselringianum that enjoy 

light shade and are suitable for the woodland. L. henryi var. citrinum was identified as resistant and 

it is in agreement with literature findings (Kroell, 1991). Our results concur with others that OT 

hybrids request more days till flowering (Sloan, Harkiness, 2005). OT hybrids also benefit from 

shade during the hottest part of the day, because their flowers tend to bleach out in full sun. Dwarf 

rhododendrons and ferns provide a good environment for OT lilies as they prefer lightly acid soil 

(McRae, 1998). 

Where more sun is available, it is possible to choose Asiatic and Trumpet hybrids that need 

more light. The short blooming season is a disadvantage and lilies in public garden should be 

combined with other plants. Low–growing annuals make good background for lilies such as 

alyssum, ageratum, impatiens, lobelias, petunias, salvias, or portulaca. In garden design, striking 

color combinations can be achieved – for instance, red flowers of Asiatic hybrid ‘Monte Negro’ 

surrounded by blue or white petunias; yellow flowers of ‘Saule’ with blue ageratum. Tall plants are 

also effective with lilies; for example, white L. candidum in front of tall blue delphiniums create a 

classic planting arrangement. A large group of white Trumpet hybrid ‘Aglona’ against a 

background of scarlet climbing roses would be another attractive planting display. 

 

Conclusions 

 

1. In the field trial the flowering started in 36 to 92 days since the beginning of vegetation. The 

Caucasus species required the shortest time to produce flowers compared to the other lilies. 

Trumpet and Oriental hybrids as well as L. henryi required the longest time from emergence 

of shoots to flowering.  

2. Tested lilies showed differences to Botrytis spp. resistance. Five of evaluated Trumpet 

cultivars ‘Aurelija’, ‘Elegija’, ‘Ekzotika’, ‘Vārsma’ and ‘White Henryi’ as well five Oriental 

cultivars ‘Black Beauty’, ‘Erfordia, ‘Leslie Woodriff’, ‘Shocking’ and ‘Silk Road’ showed 

significant resistance to grey mould and considerably surpass the Asiatic cultivars 

‘Aphrodite’, ‘Electric’, ‘Magic Eye’, ‘Lolly Pop’, ‘Monte Rosa’, ‘Mont Blanc’ and ‘Roma’. 

These cultivars are not recommended for growing under open environmental conditions and 

selecting for garden design. 
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3. From a garden design point of view selected cultivars and species with the Botrytis spp. 

resistance level in grades 0–2 are suitable in gardens. 
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Оценка времени цветения лилии и устойчивости её  

к заболеваниям бoтритис 
(Получено в январе 2016 г.; отдано в печать в апреле 2016 г.; доступ в интернете с 10 мая 2016 г.) 

 
Резюме 

 
Целью данного исследования было оценить и выбрать наиболее подходящие лилии для сада, а также 

ландшафтного дизайна. В сезоне 2010–2011 10 видов лилии, 72 Aзиатские, 6 ЛA (Л. Длинноцветковая × 

Aзиатские), 7 трубчатые и 5 OT (восточные × трубчатые) гибриды были испытаны для оценки время цветений и 

устойчивости к бoтритис заболеваниям при открытых условиях внешней среды. Уровень устойчивости к 

бoтритис оценили визуально – в классах от 0 до 4 (0 = здоровый, устойчивый; 4 = очень сильно 

восприимчивый). Цветение началось с 36 до 92 дня от начала вегетации. Виды Кавказа и Maртaгoн были 

определены как раннецветущие, гибриды ЛA и Азиатские были среднего цветения, a трубчатые гибриды, ОТ 

гибриды и лилия Гeнрий – поздно цветущие. Устойчивость к бoтритис среди видов и сортов отличается – 

трубчатые гибриды были здоровыe, a нeсколько Aзиатских сортов – очень сильно восприимчивые. 

 


