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Abstract 
 
The target of the experience consists in establishing the level critical temperatures and the mode preservation during 
cold period of the year for the species and cultivars of conifers in containerized culture. Because of at the plants are 
fortified in container conditions, frequently occurs the phenomenon of spiraling root system, standing at the periphery 
of the substrate, endangered by frost and, proceeding from the need of protection during the winter, we suggest the 
following objectives: * the comparative comportment of the species and cultivars during the cold season, depending on 
the way of storage; * the species and cultivars resistance at low temperatures, depending on the ecological 
requirements of plants. For containerized culture of ornamental species and cultivars were established following 
conservation cold season: V1 – protected plants displayed in greenhouse; V2 – protected plants and exposed outdoor 
but covered with protective acrylic cloth; V3 – plants unprotected and exposed outdoors throughout the cold period. As 
a result of the study it was found that the species and cultivars of conifers remarked the highest coefficient – 100% 
resistance at low temperatures, where all three variants of wintering (V1, V2, V3), at the end of the cold period the plants 
were started in vegetation and there were no damages caused by the frost. 
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INTRODUCTION 
 

Roots of the plants in the open field are 
protected from the soil mass and penetrates 
deeper, thus preserving it from the excess of 
high and reduced temperatures. At the fall of 
frost, the temperature sometimes decreases 
more than a few degrees below the critical 
point, except the portion from the soil surface. 
Different behaviors have the plants roots in 
containerized culture from the temperate and 
sub temperate zone, where the freezing point is 
not lethal, comparatively with the temperate-
continental climate in the Republic of Moldova. 
In temperate zone, the aerial part of the 
majority of species possesses the ability of 
increasing their resistance to wintering, from 
the moment of reducing the duration of the day 
and the decreasing of fall temperatures. On the 
contrary, the containerized plant roots in local 
conditions have a reduced capacity for 
resistance to wintering or even are missing. At 
the plants grown in the cylindrical shape 
containers is often the phenomenon of spiraling 
of the roots, so the young roots are much more 

vulnerable to the injuries caused by the low 
temperatures. In that case, the container 
thickness of the wall performs the duties of the 
protector of roots to lethal temperatures. If the 
temperatures, fall below the critical point for 
some time, the roots, coming in contact with 
the interior surface of the container, freezes. In 
such cases, the roots regenerate from the 
remaining who survived inside the culture 
substrate and from the base of the plant. 
Therefore, if the temperature persists at or 
below the lethal point then the temperature of 
the culture substratum integral mass also 
reaches the lethal temperatures, thus 
completely destroying the root system. The 
degree of deterioration of the root system is 
difficult to determine until start the vegetation 
season and only when takes place the 
desiccation we can establish the full effect of 
the damage state (Rosca, 2003). From a 
technological point of view is recommended 
the transferring of suspicious moderately 
affected plants in greenhouses heated (Gouin, 
1973; Rosca, 2003). More authors attest the 
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fact that root injuries is the major factor which 
limits the containerized culture in the northern 
countries and was established that Taxus x 
media 'Hatfieldi' young white roots freezes at 
the temperature of – 3°C, those secondary red-
maroon at – 7°C and the mature stem from the 
base does not freeze until – 19oC (Mityga et al., 
1971; Rosca, 2009). 
 
 
MATERIALS AND METHODS 
 

For containerized culture of ornamental 
coniferous species and cultivars such as: Abies 
concolor Lindl. et Gord., Abies nordmanniana 
(Stev.) Spach., Juniperus communis 'Meyer', 
Picea glauca 'Conica', Picea pungens f. glauca 
(Reg.) Beissn, Taxus baccata L., Taxus x 
media 'Hatfieldii', Taxus x media 'Wojtec', 
Thuja occidentalis 'Danica', Thuja occidentalis 
'Fastigiata', Thuja occidentalis 'Holmstrup', 
Thuja occidentalis 'Smaragd', Thuja orientalis 
'Aurea Nana' following variants of preservation 
for the cold period of year have been 
established: V1 – protected plants displayed in 
greenhouse; V2 – protected plants and exposed 
outdoor but covered with protective acrylic 
cloth; V3 –unprotected plants and exposed 
outdoors throughout the cold period. In the 
experience were involved by 20 units / cultivar 
for each variant of preservation and was carried 
out between 1.XI.2007-15.IV.2008. Meteoro-
logical data on the period XI.2007-IV.2008 
were registered in Chisinau and taken from 
State Hydrometeorological Service (Table 1). 

 
 

Table 1. Containerized plant resistance at low 
temperatures. 

Species 
and 
cultivars 

Number of plants exposed 
on 15.11.07., 

units 
to = +11oC;-4,9o C 

Number of plants 
preserved on 

15.04.08., 
units

Wintering variants 
greenho
uses 

protec
ted 

unprote
cted

greenho
uses 

protec
ted 

unprote
cted

Abies 
concolor 
Lindl. et 
Gord. 

20 20 20 20 20 20 

Abies 
nordman
niana 
(Stev.) 
Spach. 

20 20 20 20 20 20 

Juniperus 
communi
s 'Meyer'.

20 20 20 20 20 20 

Picea 
glauca 
'Conica'

20 20 20 20 20 20 

Picea 
pungens 
f. glauca 
(Reg.) 
Beissn.

20 20 20 20 20 20 

Taxus 
baccata 
L.

20 20 20 20 20 20 

Taxus 
x  media. 
'Hatfieldii
'

20 20 20 20 20 20 

Taxus 
x  media 
'Wojtec'

20 20 20 20 20 20 

Thuja 
occidenta
lis 
'Danica'

20 20 20 20 20 20 

Thuja 
occidenta
lis 
'Fastigiat
a'

20 20 20 20 20 20 

Thuja 
occidenta
lis 
'Holmstru
p'

20 20 20 20 20 20 

Thuja 
occidenta
lis 
'Smaragd'

20 20 20 20 20 20 

Thuja 
orientalis
'Aurea 
Nana'

20 20 20 20 20 20 

 
 

RESULTS AND DISCUSSIONS 
 

The plants experimented concerning the 
resistance to low temperatures, depending on 
the three types of wintering it consists of 
species and cultivars of conifers. The obtained 
results on wintering containerized conifer yield 
are shown in Figures 1-5, Table 1. 
On the basis of investigations regarding the 
behavior of species and cultivars under the 
conditions of containerized culture, their 
resistance to low temperatures, depending on 
the mode of conservation, we obtained the 
following results: 
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Figure 1. Number of plants preserved after wintering at 

the species Abies concolor Lindl. et Gord. 
 

 
Figure 2. Number of plants preserved after wintering at 

the species Abies nordmanniana (Stev.) Spach. 
 
 

 
Figure 3. Number of plants preserved after wintering at 

the cultivar Juniperus communis  
 

 

 
Figure 4. Number of plants preserved after wintering at 

the species Picea pungens f. glauca (Reg.) Beissn. 
 

 
Figure 5. Outdoor wintering mode. 

 

 
Figure 6. Plants coated with protective acrylic cloth. 
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Figure 7. Plants placed in the greenhouse for wintering. 

 
 
 
CONCLUSIONS 
 

As a result of the study it was established that 
the species and cultivars of conifers have 
remarked the highest ratio-100% of resistance 
at low temperatures, in all three types of 
wintering (V1, V2, V3), which started at the end 
of the cold vegetation and there were does not 
injuries caused by the frost. 

We recommend that the species and cultivars of 
ornamental woody plants in conditions of 
containerized culture must be maintained 
during the cold season of the year, with the fast 
rhythm of growing – in conditions of 
greenhouses – V1, those with slowrhythm of 
growth, protected with acrylic cloth, and 
exposed outdoors – V2. 
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