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Abstract

The study presents the results of  seed propagation experiments of  Eriolobus trilobata Roem (Malus 
trilobata (Labill.) Schneid.) from two crops harvested in 2002 and 2003. The studied material comes from two 
localities – Eastern Rhodopes (Bulgaria) and Northern Greece. For evaluation of  seed viability tetrazolium 
test has been used. Seeds from 2003 have shown better viability than seeds from 2002. Seeds were sown in 
sand in the greenhouse after 3, 4 and 5 months cold stratification and no stratification (control). The best 
seed germination of  19.7 % was observed after 3 months cold stratification. One year old seedlings were 
planted in autumn in either 420 cm3 volume or 1200 cm3 volume individual pots. The following spring, plants 
were planted out in the field. The plants, growing in pots with volume of  1200 cm3 have larger height and 
root collar diameter.
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INTRODUCTION

Eriolobus trilobata M. Roem (Malus trilobata (Labill.) Schneid.) is one of  the rarest 
tree species in Europe. It is a valuable fruit and honey-bearing plant with high ornamen-
tal qualities and drought resistance. E. trilobata is a small tree of  the family Rosaceae, 
sub-family Pomoideae with a height of  6 - 10 m and deep palmate 3-lobed leaves with a 
cordate base, 5-8 cm long and up to 9-10 cm wide. The tree has beautiful flowers about 
3.5 cm in diameter, arranged in 6-8 umbel-like to raceme-like clusters. Flower petals are 
white. The fruit is oblong egg like to globular in shape and from light-yellow to dark-
brown in colour. Flowering begins in May and ends in June. The fruit ripen in October 
– November. They have good taste quality (Тashev, 2001).

Тhe species grows on dry and poor soils in the xerothermic oak zone (up to 
260 m altitude) under transitional conditions of  mediterranean climate. It is hardy to 
diseases, caused by Venturia inaequalis (Cooke) G.Winter and Podosphaera leucotricha (Ellis 
& Everh.) E.S.Salmon, which often occurs on the species of  genus Malus (Fischer et al., 
1984).

Geographic distribution of  the species covers Eastern Mediterranean – north-
eastern Greece, Syria, Lebanon, Israel and southeastern Bulgaria (Valev, 1973; Browicz, 
1982). The locality in Bulgaria is in the area of  Likana between the village of  Svirachi 
and Belopoliane 6 – 7 km from the town of  Ivaylovgrad. It consists of  two trees grow-
ing at 1000 m apart. This locality is in the far north part of  the specie’s area of  distribu-
tion and far outside of  its ecological optimum and consequently, its reproductive func-
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tions are diminished (Tashev, Petkova, 2007). For these reasons, the experiments on the 
propagation of  this species in Bulgaria are very important. 

In the literature it is recommended to sow E. trilobata seeds after 3 months of  
stratification at 1°С (Huxley, 1992). Pricking out the seedlings into individual pots can 
be done in late summer, though consider giving them some protection from cold during 
the first winter. Cultivating in a cold frame means planting them out in late spring of  the 
following year (Bean, 1981). 

The study presents results of  the experiments of  seed propagation of  E. trilobata 
from two crops – 2002 and 2003. 

MATERIALS AND METHODS

The studied materials come from two localities – one in the Eastern Rhodopes 
(Bulgaria) in the region of  Ivaylovgrad and the other in Northern Greece, in the region 
of  Dadia village. The position of  trees of  both localities is presented in Тable 1.

For evaluation of  seed viability a tetrazolium test has been used according to BSS-
1953-1999. Three pre-sowing treatments were tested: 3 months (treatment A), 4 months 
(treatment B) and 5 months (treatment C) cold, moist stratification in sand with size 
of  fraction 0.8-1.2 mm and temperature 3 oC and a non-stratified (treatment D). Seeds 
were sown in sand in the greenhouse and the germination dynamics was recorded. One 
year old seedlings were planted in autumn in either 420 cm3 volume or 1200 cm3 volume 
individual pots. The following spring plants were planted out in the field. Morphologi-
cal characteristics of  3 months old, 10 months old seedlings and 3 years old container 
seedlings - crop 2003 have been described. The following parameters were studied: size 
of  cotyledons, seedling height, root collar diameter, root length, number of  root lateral 
roots and root/shoot ratio. 

Table 1
Position of  Eriolobus trilobata trees 

Country Latitude Longitude Altitude

tree number (degree) (degree) (m)

Bulgaria

1 41o 27’ 33.9’’ 26o 07’ 45.8’’ 250

2 41o 26’ 48.2’’ 26o 08’ 44.1’’ 190

Greece

1 40o 56 ‘ 54.4’’ 26o 01’ 08.1’’ 170

2 40o 56 ‘ 43.4’’ 26o 01’ 18.6’’ 165

3 41o 00 ‘ 07.2’’ 26o 03’ 21.5’’ 360

4 40o 59 ‘ 32.0’’ 26o 02’ 34.3’’ 310
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Fig. 1. Germination percentage of  Eriolobus trilobata seeds after different pre-sowing treatment
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RESULTS AND DISCUSSION

The tetrazolium test indicated that Eriolobus trilobata seed viability is high - 75-
84%. It is higher in the seeds from crop 2003 – 84% for Bulgarian locality and 80% for 
those from Greece. For the crop of  2002 higher viability has been recorded in seeds 
from Greece – 78% and 75% in those from Bulgaria. 

The germination percentage of  E. trilobata seeds from both genotypes is low 
(Fig. 1). For seeds from crop of  2002 better germination from 4 to 9% for those from 
the Greek locality has been recorded, while from Bulgarian locality it is only 1% of  
seeds. Unlike the crop of  2003, which has shown better result, and higher values of  dif-
ferent variants of  pre-sowing treatments – from 8 to 20% recorded for seeds from the 
Bulgarian locality. In Greek locality 1-11% of  the seeds germinated. High percentage of  
germination has been recorded in both crops after cold stratification for 3 months. This 
type of  pre-sowing treatment was reported as suitable for the species also by other au-
thors (Huxley, 1992). Seeds from Greek locality crop 2003 showed higher percentage of  
germination after 4 months cold stratification. The germination started at different time 
for the tested pre-sowing treatments. The earliest one is the 7th-8th day after 3 months 
stratification, the latest - on 102nd day by control seed from the crop 2002.

Morphological characteristics of  the 3 months old seedlings in both localities 
have shown (Table 2) that the seedlings from Greece and Bulgaria do not differ signifi-
cantly. At the age of  one year better growth in height and root length have the seedlings 
from Bulgarian locality. The root/shoot ratio of  the one year old seedlings in both locali-
ties showed that the root is 6 times longer than the stem. As a drought-resistant species 
Eriolobus trilobata develops deep root system and regular care in the greenhouse addition-
ally stimulated the root growth. At the same time of  cultivation, the container seedlings 
in the pots with volume 1200 cm3 have become about 2.5 times higher and about 1.5 
times larger in diameter of  root collar than those in pots with volume of  420 cm3.

CONCLUSIONS

The seeds of  Eriolobus trilobata have high viability – from 75 to 84%.
The highest percent germination in greenhouse (19.7%) and earliest seedling ap-

pearance has been established after 3 months cold stratification.
Greenhouse cultivation can be used successfully for accelerated growth of   

E. trilobata, especially when pots with a volume of  1200 cm3 are used. 
Because of  drought resistance and high ornamental qualities of  Eriolobus trilobata, 

we recommend cultivation of  the species in the most southern and arid regions of  
Bulgaria.



83

Table 2
Morphological characteristic of  Eriolobus trilobata plants 

Over-ground part Root system Ratio

Value Height Diameter Cotyledons Length Branchings root/

Length Width shoot

(cm) (mm) (cm) (cm) (cm) N

Three-month-old seedlings - Bulgaria

Mean ± s.e. 3.1±0.25 1.2±0.05 1.3±0.04 0.9±0.03

Max 5 1.5 1.5 1.2

Min 1.5 0.9 1 0.75

Three-month-old seedlings - Greece

Mean ± s.e. 3.2±0.16 1.2±0.13 1.3±0.03 0.9±0.03

Max 3.9 1.5 1.5 1

Min 2 0.5 1.2 0.8

One-year-old seedlings - Bulgaria

Mean ± s.e. 6.7±0.61 2.1±0.07 41.9±4.3 3.0±1.2 6.3

Max 14.5 2.5 72 7

Min 5 1.5 18.2 1

One-year-old seedlings - Greece

Mean ± s.e. 6.1±0.28 2.0±0.07 39.7±4.4 6.0±2.12 6.5

Max 14.5 2.5 65.5 9.0 

Min 1.5 0.5 25.5 3.0 

Three-year-old seedlings - container 420 cm3

Mean ± s.e. 12.4±1.29 3.2±0.23

Max 28 4.8

Min 8 1.7

Three-year-old seedlings - container 1200 cm3

Mean ± s.e. 29.7±2.77 4.9±0.23

Max 45 6

Min 12 3.4
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