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Abstract. Rhododendrons and azaleas are more exacting in their cultural requirements than 

many commonly grown plants and so will not readily grow in every garden. Wherever successfully 
grown, rhododendrons are without equal as landscape plants. The research initiated in the Botanical 

Garden Jibou in 2002-2010, will help in the selection and propagation of ornamental and tolerant to 

low temperatures representatives of species, suitable for cultivation in Northwestern Romania. This 

paper presents the behavior in our climatic conditions of 27 Rhododendron species received from 
botanical gardens and arboretums, native from different areas. 
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INTRODUCTION 

 

Rhododendron is one of the largest genus of the Ericaceae family, occurring at higher 

altitudes having ecological significance and economic importance in addition to its graceful 

flowers. This very diverse genus of 800 or more species of mostly evergreen and some 

deciduous shrubs is widely distributed across the Northern Hemisphere, with the majority 

growing in temperate to cool regions. A high number of species occur in western China, the 

Himalayas and northeastern Myanmar, while the so called ,,tropical Vireya” rhododendrons 

grow mostly at higher altitudes throughout tropical southeastern Asia, as far south as the 

northern tip of Australia, with more than 200 species occurring on the island of New Guinea 

alone. Deciduous azalea species are scattered across cooler Northern Hemisphere climates, 

notably in Europe, China, Japan and North America. 

The rhododendrons are favoured among gardeners because of their extraordinary 

variety and ornamental features conditioned by rather large, brightly coloured, fragrant 

flowers clustered into multiflorous umbelliferous or peltate trusses. Among the most 

important ecological factors limiting the introduction of rhododendrons are unfavourable 

wintering conditions which depend on the plant’s geographical origin, climatic conditions and 

the biological characteristics of the plant. 

The research initiated at the Jibou Botanical Garden will help in selection and 

propagation of ornamental plant, tolerant to low temperatures representatives of suitable for 

cultivation in Northwest Romania. 

 

MATERIALS AND METHODS 

 

Resistance to low temperatures is among the most important criterion to evaluate the 

Rhododendron collection in the Botanical Garden Jibou. 
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All tested rhododendron plants were obtained from seeds received from botanical 

gardens and arboretums that have exchange relationship with the Botanical Garden of Jibou 

(Tab. 1). 
 

Tab. 1 

Rhododendron species tested in Botanical Garden of Jibou 

 

No. Species Source Natural Spread Comments 

1. Rhododendron thomsonii Hooker 
Bielefeld 

1999 

Himalaya, Western 

China 
evergreen 

2. Rhododendron yakushimanum Nakai 
Bielefeld 

1999 
Japan evergreen 

3. Rhododendron oreodoxa Franchet 
Tubingen 

1999 
Western China evergreen 

4. Rhododendron fortune Lindley 
Bielefeld 

1999 
China evergreen 

5. Rhododendron camtschaticum Pallas 
Tubingen 

1999 

Russia (Eastern 

Siberia), China 

(Manchuria) 

deciduous 

6. Rhododendron carolinianum Kaunas 1999 
North Carolina, 

Tennessee 
evergreen 

7. Rhododendron reticulatum D. Don Kyoto 1999 
Southern Japan, South 

Korea (Cheju) 
evergreen 

8. Rhododendron ledebourii Pojark. Kaunas 1999 Siberia, Mongolia evergreen 

9. Rhododendron poukhanense H. Lev. Bremen 1999 Korea 
semi-

deciduous 

10. 
Rhododendron luteum  (Linnaeus) 

Sweet 

Berlin-D 

1999 

From Eastern Europe 

to the Caucasus 
deciduous 

11. Rhododendron viscosum (L.) Torr. Bremen 1999 North America deciduous 

12. 
Rhododendron schlippenbachii 

Maximowicz 

Tubingen 

1999 
Korea, Eastern Russia deciduous 

13. Rhododendron prinophyllum Bergen 1999 Canada deciduous 

14. Rhododendron degronianum Carrière Kaunas 1999 Japan evergreen 

15. 
Rhododendron prunifolium (Small) 

Millais 

Tubingen 

1999 

Southeastern United 

States 
deciduous 

16. 
Rhododendron canadense (Linnaeus) 

Torrey 

Tubingen 

1999 

Eastern North 

America 
deciduous 

17. Rhododendron decorum Franchet Bremen 1999 Western China evergreen 

18. Rhododendron hemsleyanum Wilson 
Tubingen 

1999 
Western China evergreen 

19. 
Rhododendron schlippenbachii 

Maximowicz 
Jena 1999 Korea, Eastern Russia deciduous 

20. 
Rhododendron myrtifolium Schott and 

Kotschy 
Talin 1999 Eastern Europe evergreen 

21. Rhododendron albrechtii Maximowicz Bergen 1999 Japan deciduous 

22. Rhododendron sutchuenense Franchet Bremen 1999 Western China evergreen 

23. Rhododendron kiusianum Makino Jena 1999 Japan evergreen 

24. 
Rhododendron micranthum 

Turczaninow 

Tubingen 

1999 

Northern China, 

Korea 
evergreen 

25. Rhododendron caucasicum Pallas Bremen 1999 Turkey, Caucasus evergreen 

26. Rhododendron catawbiense Michaux Bergen 1999 Eastern United States evergreen 

27. Rhododendron ponticum Linnaeus 
Tubingen 

1999 

Western 

Mediterranean area 
evergreen 
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To achieve our goal of selecting species of rhododendron that are resistant to low 

winter temperatures we established some steps to follow:  

- identical pedo-climatic conditions for all species from our experiment; 

- agro-technical measures: watering, digging, mulching, fertilization were the same; 

- identical chemical treatments for diseases and pests for all species. 

Seed Propagation 

All seeds were sown in March in the greenhouse on a substrate made of 70% peat 

moss and 30% perlite in containers. Germination is highest at temperatures of 21-24C in an 

atmosphere of 100 percent relative humidity. The growing medium needs to hold moisture 

well, be well drained and be fine enough that a smooth surface can be prepared. 

Seeds germinate at light so don’t cover them with sand or earth. A foil or glass is put 

over the pots to maintain humidity. Germination takes from 12 days to 4 weeks depending on 

the species and the freshness of seeds. When seedlings have two to four true leaves, transplant 

them into pots or a larger container with a medium of 50 percent coarse sphagnum peat moss 

and 50 percent perlite. After 2 years in pot culture plants were planted at the final place in 

holes of 80x80x60cm where there was placed a soil consisting of:    

- 50% peat; 

- 25% sand; 

- 25% beech humus. 

The soil must be acid with a ph of 4.5 – 6.0 well drained. The place chosen for 

planting has to be somewhere safe from the currents under the shelter of taller trees which 

create the shade necessary in the warm summer days 

Climate characterization in experimental field 

- temperate climate moderately continental with relatively mild winters and hot 

summers, with satisfactory amount of rainfalls. 

 
Tab. 2 

Absolute minimum temperature ºC 

 

Years December January February 

2002 -10.5 -24.0 -19.0 

2003 -17.0 -15.8 -15.2 

2004 -8.8 -10.0 -7.5 

2005 -11.5 -21.0 -22.0 

2006 -22.5 -17.9 -15.0 

2007 -10.0 -22.8 -22.5 

2008 -7.1 -7.8 -10.2 

2009 -17.0 -10.5 -14.5 

2010 -7.1 -11.2 -7.5 

Annual average – 8.8C; 

Absolute maximum temperature – (July 1952) + 38C; 

Absolute minimum temperature – (January 1961) – 28C; 

Winter Days (minimum diurnal temperature under 0C) 30 – 35 days; 

Frost days – average 93.6 cases; 

Summer Days – days with temperature >25C - 56 - 60 days; 

Tropical Days – (> 30C), the average of 9 there are exceptions (12-days in 2003). 

Cloudiness –- higher in the winter and lower in the summer, the average number of 

sunny days 100 –120 days, with clouds 120–160 days. 
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Tolerance of deciduous and evergreen rhododendrons to low temperatures was 

evaluated separately according to different scales (Malciute et al., 2008) 

Resistance of deciduous rhododendrons to low temperatures was evaluated basing on 

a 10 point scale (Navys, 1999):  

1 – remain undamaged by frost; 

2 – up to 70 % of flower buds are frost-damaged; 

3 – up to 70 % of vegetative buds and up to 30 % of first-year shoots are frost-

damaged; 

4 –30–100 % of annual shoots and up to 30 % of older branches are totally or partly 

frost-damaged; 

5 – up to 70 % of two-year and older branches (or shrub stems) are frost-damaged; 

6 – stems are badly frost-damaged (bark splits up to 3 cm wide) above a blanket of 

snow; 

7 – stems are frost-damaged, in root collar splits up to 3 cm wide, at any height the 

bark is cracked and splits are wider than 3 cm; 

8 – above ground part is frozen (more than 70 %), but the plant can regenerate from 

viable phloem;  

9 – the aboveground part of a plant is dead, but roots remain viable and the plant 

produces stub sprouts and root shoots; 

10 – above ground part of plant and roots are completely frozen. 

Resistance of evergreen rhododendrons to low temperatures was evaluated basing on a 

10 point scale created in Poznan A. Mickiewicz University Botanical Garden (Lukasiewicz, 

1992) with our amendments: 

0 – plants undamaged; 

a – leaves partially frozen;  

b – leaves completely frozen;  

c – shoots do not grow through the whole period of vegetation;  

d – tips of first-year shoots are frozen;  

f – phloem of first-year shoots is frozen, only the basis remains viable:  

g – older branches partially frozen: 

h – a plant is frozen till the soil surface; 

i – stump phloem is cracked;  

j – plant completely frozen. 

 

RESULTS AND DISCUSSION 

 

  Among the most important ecological factors limiting the introduction of 

rhododendrons are unfavourable wintering conditions. In the experiment were used 27 species 

of rhododendrons from Asia, North America and Europe which were presented in Tab. 1. 

During the period of observation (2002-2010) 10 species have adapted well to the climate 

conditions, resisting to the low winter temperatures which fell to -24C (Tab. 2). The biggest 

losses were in the first 2 years after planting 2002-2004 when were recorded the lowest 

temperatures and another contributing factor was the lack of snow which led to strong soil 

freezing (over 30 cm). From 10 species of rhododendrons, 8 are evergreen and 2 are 

deciduous. 

The most successful rhododendrons which have acclimatized in the Botanical Garden 

were Rhododendron sutchuenense Franchet, Rhododendron ponticum L., Rhododendron 

luteum (Linnaeus) Sweet. Results encourage us to promote these beautiful ornamental plants 
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for introduction in culture as plants with a great ornamental potential. 

In the Tab. 3, Quality rating (Reiley, 2004) refers to the numerical rating assigned by 

judges using the American Rhododendron Society rating system, with 1 being lowest and 5 

highest. The first number is an evaluation of the flower and the second the plant.  

A plant evaluated 5/5/5 has an excellent flower, a beautiful plant and a good 

resistance. In some cases a third number rates plant performance in landscape. 

 
Tab. 3 

Resistance to low temperatures of rhododendrons in the Botanical Garden 2002-2010 

 

No. Species 
Quality 

rating 

Height of plant 

in 2010 (m) 

Resistance to low 

temperatures 
Comments 

1. Rhododendron thomsonii Hooker 3/3/3 1.4 0 evergreen 

2. 
Rhododendron yakushimanum 

Nakai 
- - J evergreen 

3. Rhododendron oreodoxa Franchet - - J evergreen 

4. Rhododendron fortunei Lindley - - H evergreen 

5. Rhododendron camtschaticumPallas - - 10 deciduous 

6. Rhododendron carolinianum - - J evergreen 

7. Rhododendron reticulatum D. Don - - h evergreen 

8. Rhododendron ledebouriiPojark. - - j evergreen 

9. Rhododendron poukhanenseH.Lev. 4/4/5 0.8 0 
semi-

deciduous 

10. 
Rhododendron luteum (Linnaeus) 

Sweet 
3/4/5 1.4 1-2 deciduous 

11. Rhododendron viscosum (L.)Torr. - - 10 deciduous 

12. 
Rhododendron 

schlippenbachiiMaximowicz 
- - 10 deciduous 

13. 
Rhododendron  degronianum subsp. 

heptamerum (Maximowicz) Hara 
- - 8 deciduous 

14. 
Rhododendron 

degronianumCarrière 
2/3/3 0.5 a evergreen 

15. Rhododendron prunifolium (Small)  - - 10 deciduous 

16. 
Rhododendron canadense 

(Linnaeus) Torrey 
- - 10 deciduous 

17. Rhododendron decorumFranchet - - g evergreen 

18. 
Rhododendron hemsleyanum 

Wilson 
- - j 

semi-

deciduous 

19. 
Rhododendron 

schlippenbachiiMaximowicz 
- - 8 decidous 

20. 
Rhododendron myrtifolium Schott 

and Kotschy 
- - j evergreen 

21. 
Rhododendron 

albrechtiiMaximowicz 
- - 10 decidous 

22. 
Rhododendron 

sutchuenenseFranchet 
5/4/4 1.7 0 evergreen 

23. Rhododendron kiusianum Makino 3/3/3 0.4 a evergreen 

24. 
Rhododendron 

micranthumTurczaninow 
3/3/3 1.4 a evergreen 

25. Rhododendron caucasicum Pallas 4/3/4 1.1 0 evergreen 

26. Rhododendron catawbienseMichaux 3/4/4 0.7 0 evergreen 

27. Rhododendron ponticumL. 4/4/4 0.9 0 evergreen 
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CONCLUSIONS 

 

 1. The Botanical Garden Jibou floral collection has been enriched with some new 

species of the Rhododendron adapted to local conditions. 

 2. The knowledge of the biology and resistance to low temperatures is very important 

before rhododendrons can be recommended for perennial garden and landscape design under 

temperate climate. 

 3. The most representative and resistant species can be also used in our future breeding 

program as parents for hybridizing (Rh .catawbiense, Rh. caucasicum, Rh. sutchuenense). 
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