Scientific Papers. Series E. Land Reclamation, Earth Observation & Surveying, Environmental Engineering. Vol. X1, 2022
Print ISSN 2285-6064, CD-ROM ISSN 2285-6072, Online ISSN 2393-5138, ISSN-L 2285-6064

FIELD ELM (ULMUS MINOR MILL.) STANDS
THE MOLDAVIAN PLAIN

Lucian DINCA

National Institute for Research and Development in Forestry "Marin Dracea", 13 Closca Street,
Brasov, Romania

Corresponding author email: dinka.lucian@gmail.com
Abstract

Field elm is a tree species widespread in many areas from Europe, including the Moldavian Plain. Due to its multiple
qualities, field elm represents a valuable wood resource even though it has a reduced areal. The present article
describes the environment and stand conditions for this species in the Moldavian Plain and is based on an inventory of
all stand elements from this area that were extracted from forest management plans dating from the last decades.

Field elm is present in all forest districts from the Moldavian Plain, occupying a total surface of 369 ha. From an
altitudinal perspective, the species is widespread from 25 m up to 440 m. The largest percentage is found between 100
and 200 m. The stands’ age ranges between 5 and 100 years, with the largest percentage at 21-40 years. The stands
have an average productivity, a relatively even-aged structure and a crown density of 0.8-0.9 with a current average
growth of 0.5-0.7 m’/ha. The characteristic soils are cambic chernozem and stagnic luvisol, while the forest types are
represented by tug forests and tug holm.
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INTRODUCTION Field elm is a valuable species, especially in the
context of current climatic conditions (Ducci et
Field elm is widespread in almost all Europe, al., 2021; Kutnar et al., 2021).
including Romania (Figure 1). Filed elm stands Field elm stands help in fixing landslides
have a high morphologic variability (Santini et (Dinca et al., 2019), in regulating the water
al.,, 2012; Zebec et al., 2014) and genetic circuit (Tudose et al., 2020; Dinca et al., 2020),
diversity (Buiteveld et al., 2016), even though in the ecological reconstruction of degraded
it is highly affected by Dutch elm disease  fields (Silvestru-Grigore et al., 2018; Vlad et
(O'callaghan et al., 1980; Ricard et al., 1983; al., 2019), and in providing non-wood forest
Scheffer, 1989) or elm leaf beetle (Doane et al., products (Cazacu et al., 2014; Vasile et al.,
1973; Dreistadt et al., 1990; Meiners et al., 2017; Vasile et al., 2018; Tiwary et al., 2020;
2005; Bosu et al., 2007; Ryall et al., 2010). As Fedorca et al., 2020).
all other elm species, field elm has also been = Moldavia Plain is situated in north-east
studied from a genetic perspective (Solla et al., Romania. From a climatic perspective, the area
2002; Aleksic et al., 2004; Oyama, 2008). is characterised by average annual temperatures
of 8-10°C and average annual precipitations of
400-500 mm (Apostol et al., 2011; Tordache,
2015; Ilie et al., 2016).
The main altitude is of approximately 200
metres while the characteristic soils for this
= region are chernozem, phaeozem and luvisol.
These soils have a good biologic activity
(Ailincai et al., 2015; Onet et al., 2019), being
well supplied in nutritive elements (Sparchez et
al., 2017; Crisan et al., 2021), but presenting a

) o ) humidity deficit during summer (Dinca et al.,
Figure 1. Distribution of field elm in Europe 2018)
(https://en.wikipedia.org/wiki/Ulmus_minor#/media/Fil: :
Ulmus_minor_range.svg)
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MATERIALS AND METHODS

The data used for the present article is
represented by descriptions and inventories
realised between 1995-2006 during the forest
management activity from the Moldavian Plain
(Anonymus).

The complete description of stands and
environment factors from this database has
allowed us to extract the data regarding field
elm (381 data lines in an Excel table), namely:
spreading, altitude, age, production class,
structure, crown density, current growth, soil
types and forest types. The large number of
data ensures a good statistical representation of
results.

The surfaces considered are the surfaces
occupied by elm. For example, a stand with a
composition of 8 Norway spruce - 2 field elm
(the composition is appreciated based on the
participation percentage of different tree
species in the respective silvicultural parcel),
with a surface of 10 ha, from which field elm
occupies 2 ha. The corresponding calculations
and graphics were obtained by using Excel and
CorelDraw.

RESULTS AND DISCUSSIONS

Spreading of field elm in the Moldavian
Plain: field elm is currently disseminated in
stands from all the forest districts located in the
Moldavian Plain. However, it has a more
significant presence in Trusesti (110 ha), Iasi
(71 ha), Botosani (52 ha), and Darabani forest
districts (39 ha) (Figure 2). Together, they
occupy a total surface of 369 ha.

The altitude where field elm stands appear
corresponds to the plain area; the species is
distributed relatively homogenous on all
altitude categories from the Moldavian Plain
(Figure 3). The lowest altitude is of 25 m and
was recorded in Raducaneni, while the highest
one of 440 m was found in Flamanzi. Most
stands belonging to this species are distributed
at altitudes of 100-200 m.

The age of field elm stands from the
Moldavian Plain ranges between 5 and 100
years. The oldest stands are found in lasi and
Darabani forest district. Most of the stands are
situated in the 21-40 year’s age category
(Figure 4).
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Figure 2. Distribution of field elm in the Moldavian Plain
(https://sites.google.com/site/podisulmoldovei/relieful/hi
drografie)
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Figure 3. Altitude of field elm stands from the
Moldavian Plain
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Figure 4. Age of field elm stands
from the Moldavian Plain
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Field elm stands from this area have in general
an average production class (64%). Stands
with a superior production class (1+2) occupy
12% of the total surface, while those in the
inferior production classes (4+5) occupy 24%
(Figure 5).
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Figure 5. Site class of field elm stands from the
Moldavian Plain

Stand structure is predominantly relatively
even-aged (292 ha), with few stands having an
even-aged (67 ha) or relatively uneven-aged
structure (10 ha).

Stand crown density is appropriate, with the
majority having a full consistency (0.9 = 128
ha; 0.8= 157 ha) or almost full (0.7 = 62 ha).
Current growth of field elm stands from the
Moldavian Plain ranges between 0.1 m>/ha and
7.8 m3/ha, with a higher percentage between
0.5-0.7 m*/ha (Figure 6).

Current grow (mc/ha)

Surface (ha)

0.1-0.4

0.5-0.7 0.8-1.5 1.6-7.8

Figure 6. Current grow of field elm stands from the
Moldavian Plain

The characteristic soils of field elm stand
from the Moldavian Plain are: cambic
chernozem (87 ha), stagnic luvisol (76 ha),
luvisol (40 ha) and stagnic preluvisol (30 ha).
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These soils are rich in humus (Crisan et al.,
2021) and nutritive elements (Sparchez et al.,
2017), being well supplied with water (Dinca et
al., 2018), and having a rich biologic activity
(Onet et al., 2019).

The forest types (a classification of stands
based on tree species, soils and representative
flora) characteristic for the field elms located in
this area are: hill tug with superior productivity
holm (22 ha), tug holm of average productivity
(43 ha), hill tug with average productivity holm
(33 ha), hill tug with holm and pedunculate oak
of average productivity (40 ha), hill tug with
average productivity oak (48 ha).

CONCLUSIONS

Romania has in its forests numerous tree
species, including field elm. This species is also
present in all forest districts from the
Moldavian Plain, having a wider presence in
Trusesti, lasi and Darabani forest districts.
Field elm is characterised in this area by varied
ages, mainly between 21 and 40 years, and by
average productivity classes. The stands have a
full consistency, are relatively even-aged, with
current low growths, in mixtures of holm and
oak. The stational conditions are characterised
by altitudes between 100-220 m and soil
characteristic for the field area (chernozem and
luvisol).

REFERENCES

Ailincai, C., Filipov, F., Ciobanita, M. M. (2018).
Efectele sistemelor de culturd anti-erozionale asupra
eroziunii §i a proprietatilor fizico-chimice ale solului
in campia Moldovei. In Agronomie si agroecology,
Vol. 52, pp. 416-422.

Aleksi¢, J., Orlovi¢, S. (2004). Ex situ conservation of
genetic resources of field elm (Ulmus minor Mill)

and European white elm (Ulmus laevis Pall).
Genetika, 36(3), 221-227.
Anonymous  (1995-2006), Forestry arrangements-

Amenajamentele ocoalelor silvice: Botosani (2004),
Darabani (2006), Dorohoi (2005), Flamanzi (2004),
George Enescu (1995), Harlau (1995), Iasi (2005),
Mihai Eminescu (2004), Podu Iloaiei (1990),
Raducaneni (2006), Trusesti (2005).

Apostol, L., Vieru, D. N. (2011). Annual variation of
average monthly precipitation amounts at the
Botosani meteorological station. Present
Environment & Sustainable Development, 5(1).

Bosu, P. P.,, Miller, F., Wagner, M. R. (2007).
Susceptibility of 32 elm species and hybrids (Ulmus
spp.) to the elm leaf beetle (Coleoptera:



Scientific Papers. Series E. Land Reclamation, Earth Observation & Surveying, Environmental Engineering. Vol. X1, 2022
Print ISSN 2285-6064, CD-ROM ISSN 2285-6072, Online ISSN 2393-5138, ISSN-L 2285-6064

Chrysomelidae) under field conditions in Arizona.
Journal of economic entomology, 100(6), 1808-1814.

Buiteveld, J., Vanden Broeck, A., Cox, K., Collin, E.
(2016). Human impact on the genetic diversity of
Dutch field elm (Ulmus minor) populations in the
Netherlands: implications for conservation. Plant
Ecology and Evolution, 149(2), 165-176.

Cazacu, C., Adamescu, M.C., Tonescu, O., Ionescu, G.,
Jurj, R., Popa, M., Cazacu, R., Cotovelea Ancuta.
Spatial and time trends based on long term data
analysis of mammal populations in Romania. 2014.
Annals of Forest Research, 57(1), 97-107.

Crisan, V.E., Dinca, L.C., Onet, A., Braga, C.I., Enescu,
R.E., Teusdea A.C., Onet C. (2021). Impact of
windthrows disturbance on chemical and biological
properties of the forest soils from Romania.
Environmental — Engineering and  Management
Journal, 20(7), 1163-1172.

Dinca, L., Badea, O., Guiman, G., Braga, C., Crisan, V.,
Greavu, V., Murariu, G., Georgescu, L. (2018).
Monitoring of soil moisture in Long-Term Ecological
Research (LTER) sites of Romanian Carpathians.
Annals of Forest Research, 61(2): 171-188.

Dinca, L., Achim, F. (2019). The management of forests
situated on fields susceptible to landslides and
erosion from the Southern Carpathians. Scientific
papers series Management, Economic Engineering in
Agriculture and Rural Development, 19(3), 183-188.

Dinca, L., Timis-Gansac, V., Breaban, I. G. (2020).
Forest stands from direct accumulation and natural
lakes slopes from the Southern Carpathians. Present
Environment and Sustainable Development, 14(1),
211-218.

Doane, C. C., Dunbar, D. M. (1973). Field evaluation of
insecticides against the gypsy moth and the elm
spanworm and repellent action of
chlordimeform. Journal of Economic Entomology,
66(5), 1187-1190.

Dreistadt, S. H., Dahlsten, D. L. (1990). Relationships of
temperature to elm leaf beetle (Coleoptera:
Chrysomelidae) development and damage in the
field. Journal of economic entomology, 83(3), 837-
841.

Ducci, F., De Rogatis, A., Proietti, R., Curtu, L.A.,
Marchi, M., Belletti, P. (2021). Establishing a
baseline to monitor future climate-change-effects on
peripheral populations of Abies alba in central
Apennines. Ann For Res, 64(2): 33-66.

Fedorca, M., lonescu, O., Sofletea, N., Fedorca, A.,
Curtu, A. L., Ionescu, G. (2020). Assessing the
genetic structure of capercaillie (Tetrao urogallus) in
Romania. Annals of Forest Research, 63(2), 15-26.

Ilie, N., Apostol, L., Tordache, I. (2016). Temperatura
suprafetei solului in podisul Sucevei si in campia
Moldovei. In  Biodiversitatea in  contextul
schimbarilor climatice, pp. 254-259.

Iordache, 1. (2015). Utilizarea imaginilor Modis in
derivarea unor indici climatici in cdmpia Moldovei.
In Tendinte contemporane ale dezvoltarii stiintei:
viziuni ale tinerilor cercetatori pp. 97-97.

Kutnar, L., Kermavnar, K., Pintar, A.M. (2021). Climate
change and disturbances will shape future temperate

118

forests in the transition zone between Central and SE
Europe. Ann For Res 64(2), 67-86.

Meiners, T., Hacker, N. K., Anderson, P., Hilker, M.
(2005). Response of the elm leaf beetle to host plants
induced by oviposition and feeding: the infestation
rate matters. Enfomologia  Experimentalis et
Applicata, 115(1), 171-177.

O'callaghan, D. P., Gallagher, E. M., Lanier, G. N.
(1980). Field evaluation of pheromone-baited trap
trees to control elm bark beetles, vectors of Dutch
elm disease. Environmental Entomology, 9(2), 181-
185.

Onet, A., Dinca, L.C., Grenni, P., Laslo, V., Teusdea,
A.C., Vasile, D.L., Enescu, R.E., Crisan V.E. (2019).
Biological indicators for evaluating soil quality
improvement in a soil degraded by erosion processes.
Journal of Soils and Sediments, 19(5), 2393-2404.

Oyama, N. (2008). Progress and issues in understanding
the physics of ELM dynamics, ELM mitigation, and
ELM control. In Journal of Physics: Conference
Series, Vol. 123, No. 1, p. 012002). IOP Publishing.

Ricard, J. L. (1983). Field observations on the biocontrol
of Dutch elm disease with Trichoderma virie pellets.
European Journal of Forest Pathology, 13(1), 60-62.

Ryall, K., Silk, P. J., Wu, J., Mayo, P., Lemay, M. A.,
MaGee, D. (2010). Sex pheromone chemistry and
field trapping studies of the elm spanworm Ennomos
subsignaria (Hiibner) (Lepidoptera: Geometridae).
Naturwissenschaften, 97(8), 717-724.

Santini, A., Pecori, F., Pepori, A., Brookes, A. (2012).
‘Morfeo’Elm: a new variety resistant to Dutch elm
disease. Forest Pathology, 42(2), 171-176.

Solla, A., Gil, L. (2002). Influence of water stress on
Dutch elm disease symptoms in Ulmus minor.
Canadian Journal of Botany, 80(8), 810-817.

Scheffer, R. J. (1989). Pseudomonas for biological
control of Dutch elm disease. III. Field trials at
various locations in the Netherlands. Netherlands
Journal of Plant Pathology, 95(6), 305-318.

Silvestru-Grigore, C.V., Dinulicd, F., Sparchez, G.,
Halalisan, A.F., Dinca, L., Enescu, R., Crisan, V.
(2018). The radial growth behaviour of pines (Pinus
sylvestris L. and Pinus nigra Arn.) on Romanian
degraded lands. Forests, 9(4), 213.

Sparchez, G., Dinca, L., Marin, G., Dinca, M., Enescu,
R.E. (2017). Variation of eutric cambisols' chemical
properties based on altitudinal and geomorphological
zoning. Environmental Engineering and Management
Journal, 16(12),2911-2918.

Tiwary, A., Vilhar, U., Zhiyanski, M., Stojanovski, V.,
Dinca L. (2020). Management of nature-based goods
and services provisioning from the urban common: a
pan-European perspective. Urban Ecosystems, 23(3):
645-657.

Tudose, N. C., Ungurean, C., Davidescu, S., Clinciu, 1.,
Marin, M., Nita, M. D., Davidescu, A. (2020).
Torrential flood risk assessment and environmentally
friendly solutions for small catchments located in the
Romania Natura 2000 sites Ciucas, Postavaru and
Piatra Mare. Science of The Total Environment, 698,
134271.



Scientific Papers. Series E. Land Reclamation, Earth Observation & Surveying, Environmental Engineering. Vol. X1, 2022
Print ISSN 2285-6064, CD-ROM ISSN 2285-6072, Online ISSN 2393-5138, ISSN-L 2285-6064

Vasile, D., Dinca, L., Enescu C.M. (2017). Impact of
collecting mushrooms from the spontaneous flora on
forest ecosystems in Romania. Agrolife Scientific
Journal, 6(1), 268-275.

Vasile, D., Enescu, C.M., Dincé L. (2018). Which are the
main medicinal plants that could be harvested from
Eastern  Romania?  Scientific  papers  series
Management, Economic Engineering in Agriculture
and Rural Development, 18(1), 523-528.

Vlad, R., Constandache, C., Dinca, L., Tudose, N.C.,
Sidor, C.G., Popovici, L., Ispravnic, A. (2019).

Influence of climatic, site and stand characteristics on
some structural parameters of scots pine (Pinus
sylvestris) forests situated on degraded lands from
east Romania. Range Management and Agroforestry,
40 (1): 40-48.

Zebec, M., Idzojti¢, M., Poljak, 1. (2014). Morphological
variability of the field elm (Ulmus minor Mill. sensu
latissimo) in continental Croatia. Sumarski list,
138(11-12), 563-571.

119





