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Abstract

In recent decades, climate change has become an observed reality of extreme weather events, representing the greatest
threat facing humanity and the environment. An unbalanced distribution of Romania's green cover in the current
climate change, requires as a long-term solution the planting of protective forest curtains to maintain the sustainability
of the agricultural sector. Selecting genotypes with high resistance not only protects agricultural crops, but also
contributes to the creation of natural barriers against wind and soil erosion, directly improving the quality of the
environment and ensuring the protection of agricultural infrastructures and local ecosystems. In this context, the
present study aims to analyze and highlight the role and importance of the black walnut species (Juglans nigra L.) with
resistance and suitability for protective curtains. The selection and conservation of black walnut genotypes that show
high adaptability and resistance to climatic variations are essential for the development of sustainable and efficient
protective curtains. These vegetal curtains have the role of reducing the negative effects of climate change on
agricultural crops and ecosystems, thus contributing to ensuring the sustainability of agriculture and environmental
protection. The results obtained highlighted the fact that the implementation of activities to identify and conserve
resistant genotypes not only protects agricultural crops, but also contributes to the creation of natural barriers against
wind and soil erosion, directly improving the quality of the environment and ensuring the protection of agricultural
infrastructures and local ecosystems.
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1. INTRODUCTION

In recent decades, climate change has become an observable reality, defined as long-term changes
in average meteorological values that have come to redefine local, regional and global climates
across the Earth. The major effect of climate change on ecosystems can be attributed to extreme
weather conditions, increasing temperatures (global warming), major variations in precipitation and
an increase in the frequency of cold waves, frost days, droughts and floods (Roussos, 2020).

As for the Romania country, climate data indicate that if until 2005, it experienced an increase of
about +0.5°C in the average annual temperature (Halbac-Cotoara-Zamfir et al., 2019), the value has
exceeded +1.0°C deviation annually in the last 20 years accompanied by new seasonal and

precipitation patterns that affect, among others, biodiversity, green spaces and ecosystems (Tache et
al., 2024).
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According to Food and Agriculture Organization Statistics (FAO, 2025), the year 2024 is
considered the warmest with annual average temperatures reaching new records, approaching the
critical warming threshold by +3.27°C compared to a baseline climatology, corresponding to the
period 1951-1980 and long-term non-uniform changes in the precipitation pattern. Multiple
analyses of the impact of climate change on Romania, given that our country has faced catastrophic
phenomena and calamities in recent decades (drought, floods, torrents, erosion and landslides with
destructive effects on localities, routes, land and agricultural crops) have highlighted the fact that
these situations also occur because the share of forests in the country's surface is low (27.8%, about
6.43 million hectares), with an uneven and improper distribution, in most cases without taking into
account the relief, hydrographic networks, climate characteristics of the areas, etc. (Mateoc-Sazrb et
al., 2014; Manescu et al., 2015; Cheval et al., 2022).

One of the main ways of ecological reconstruction and creating a long-term natural balance to
mitigate or minimize these negative phenomena produced by climate change is considered to be the
establishment of protective curtains, mainly with forest species (Manescu et al., 2015; Trifan et al.,
2024). Protective curtains in the agricultural system are also part of the development strategy and fit
the modern legislation of the country on integrated environmental management for the sustainable
development of agriculture in Romania (Otiman et al., 2014; Halbac-Cotoara-Zamfir et al., 2021).
Known for its durability and economic value, the Juglans nigra L. (black walnut) represents a
valuable resource from both an ecological and an economic point of view, with significant potential
to contribute effectively to agroforestry systems, as an ornamental tree in green spaces, for the
rehabilitation and restoration of degraded lands or for the production of wood and fruits. The
selection and conservation of black walnut genotypes that show high adaptability and resistance to
climatic variations are essential for the development of sustainable and efficient protective curtains
(Rédei et al., 2019; Nicolescu et al., 2020). Black walnut (Juglans nigra L.) is a very important tree
species, naturally distributed around the globe from Europe to North America, in Romania
occupying an area of 2100 ha (Stdnescu et al., 1997; Nicolescu et al., 2020). The qualities that
recommend this species in the context of climate change are the fact that this black walnut has rapid
growth in the first years of life, and its height and diameter reach their peak before the age of 30-35
years old. It is resistant to storms, pollution and is not affected by any major pest or disease in
Europe. Propagation is easy by planting or direct seeding, in monocultures or mixed stands
(Nicolescu, 1998; Hrib et al., 2017).

In the context of the major impact of climate change superimposed on the pressure caused by
habitat destruction and environmental pollution, the present study aims to analyze and highlight the
role and importance of the black walnut species (Juglans nigra L.) with resistance and suitability
for protective curtains, thus contributing to ensuring the sustainability of agriculture and
environmental protection. The main objective of this work was to evaluate the phenotypic
variability and performance of some genotypes of Juglans regia L, both from the spontaneous flora
and for those cultivated, under stress conditions such as drought, extreme temperatures and variable
humidity.

2. MATERIALS AND METHODS

In order to identify and evaluate the native biotypes of Juglans nigra L. and the valuable genotypes
for their introduction into the protection curtains, the main research methods used were direct
observation in the field or through documentation and botanical methodology (Dulloo et al., 2010).
The study was carried out over a period of two consecutive years (2023-2024) in three geographical
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areas with abundant genetic and phenotypic resources of black walnut in Northeastern Romania: the
Central Moldavian Plateau (Iasi County), the Jijia Plain (Botosani County) and the Piedmont Hills
Region (Suceava County) (Figure 1).

Legend:
©® Monitored areas with
Juglans nigra L.

Altitude (m)

Figure 1. Geographical distribution in which specimens of the Juglans nigra L. species have been
identified in the North-Eastern region of Romania

The climatic characterization of the studied area was carried out using data from the meteorological
station of the Research Station for Fruit Growing lasi (FieldClimate system), as well as data
contained in the Catalog of the National Meteorological Administration. The meteorological data of
the studied years 2023-2024 were compared with a database stored in MS Office Excel, consisting
of daily values of meteorological parameters, recorded over a period of 50 years (1972-2022), used
as multi-annual reference values.
The activities to identify black walnut genotypes in the established locations were carried out
through frequent field trips involving observations and measurements. The determination of the
areas was carried out using GPS maps (Burda and Koniakin, 2018).
The measurement of the trunk diameter of the black walnut genotypes was carried out using a
digital caliper (INSIZE 1106-501, Ivancice, Czech Republic), at the standard height of 1.3 meters
from the ground (diameter at breast height, DBH). The caliper was positioned around the trunk,
making two perpendicular measurements (at 90° to each other), and the average value was recorded
(Sun et al., 2018).
The average age (AA) of each monitored tree was estimated based on trunk diameter at breast heigh
(DBH) measurements according to the following formula (Ares and Brauer, 2004):

AA =DBH (cm)/ annual growth rate (cm/year), where:
AA- the average age; DBH- diameter at breast height; Annual growth rate for Juglans nigra L. is
considered 0.7984 cm/year.
The assessment of the vitality and phytosanitary condition of the trees was made on the basis of
evaluation criteria through observations and visual analyses (Rangelov, 2017) on a scale of 1-5 as
follows: trees without obvious signs of infestation or disease were given higher scores (4 or 5),
while those affected by pathogens or pests, with visible symptoms, received lower scores (1 or 2).
Another evaluation criterion was the general appearance of the plants, including vigor, crown
density and leaf color. Trees with dense crowns, green and healthy foliage, without signs of
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defoliation or discoloration, were considered healthy specimens and received a high score, and in
contrast, trees with wilted leaves, thinned crowns or with portions of dry branches were evaluated
with a low score, reflecting low vitality. Signs of abiotic stress, such as leaf drying, necrosis or
defoliation caused by drought, extreme temperatures or nutritional deficiencies, were also carefully
monitored.

The research methodology also consisted of the bibliographic study of other scientific documents,
data collection, study and classification of documentary sources, as well as content analysis.

3. RESULTS AND DISCUSSIONS

Climate, together with soil factors, is the determining factor in the growth or decline of agro-
ecosystems. In this context, the permanent monitoring of the impact of climate change on crops
implies the need to improve scientific knowledge, so that the management of climate characteristics
includes the current and constant evaluation of climate data, as well as the analysis of risk factors
and opportunities (Pallardy, 2010). Regarding the evolution of the average monthly temperature
during the period under study, it had an increasing trend and from a seasonal point of view,
significant warming was observed in the early spring and late autumn seasons (Figure 2).

The changes highlighted in the climatic regime in the N-E area of Romania fall within the context
of global warming, but with specific features of the geographical region to which it belongs. The
multiannual average temperature recorded in the period 2023-2024 was 12.5°C, with a positive
deviation from the median of the standard reference interval (1972-2022) in each month of the year
that ranged between +0.1°C (June) and +5.9°C (February).
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Figure 2. Monthly temperature variations (°C) recorded during 2023-2024, compared to the multiannual zonal
average over the last 50 years (Northeastern area of Romania)

The analysis of climate data shows a significant warming, especially in the 2024 when the highest
temperatures were recorded, both during summer and winter. This increase directly affects the
duration and intensity of the agricultural season, influencing the productivity and phenology of
plants in the region. Also, the annual fluctuations observed highlight a seasonal variability specific
to the area.
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The monthly distribution of precipitation in the two years of study (Figure 3) ranged between 10.1
mm (August) and 86.3 mm (July), totaling 447.9 mm. Although the total amount of precipitation
was -70.0 mm below the reference interval, its distribution was uneven throughout the growing
season, with abundant amounts recorded only in short periods of time and followed by periods of
major deficit.
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Figure 3. Monthly precipitations variations (mm) recorded during 2023-2024, compared to the multiannual zonal
average over the last 50 years (Northeastern area of Romania)

The implementation of activities for the identification and conservation of resistant genotypes
focused on the Northeastern area of Romania, a region characterized by climatic and ecological
diversity (Mihai et al., 2022). Following the monitoring and identification works, this area proved
to be an ideal setting for the identification of local black walnut (Juglans nigra L.) genotypes,
which have developed adaptation mechanisms to specific climatic variations. In this context, the
Northeastern area becomes a relevant platform for studying the adaptability of genotypes, and the
available local resources facilitate the collection and analysis of the necessary data.

The locations where specimens of the species Juglans nigra L. were identified in the Northeastern
region of Romania belong to the counties: Iasi, Vaslui, Botosani and Suceava (Table 1). The
geographical distribution of the species highlights a significant presence in hilly and plain areas,
indicating its adaptability to various climatic and edaphic conditions specific to these regions.

The results suggest an important capacity of resilience of the Juglans nigra L. genotypes from this
region, which allows them to tolerate climatic fluctuations and to efficiently use soil resources,
which underlines their potential for cultivation in regional silvicultural practices. The studied black
walnut specimens had an average age of 5 to 45 years and a DBH of 2 to 26 cm. As a vitality of the
general health, an average score of 3 was obtained (Table 1). Thus, the specimens showed a natural
tendency to uneven growth, with numerous lateral branches, a weak apical dominance and
significant variability in terms of crown shape and growth vigor.

The results suggest an important capacity of resilience of the Juglans nigra L. genotypes from this
region, which allows them to tolerate climatic fluctuations and to efficiently use soil resources,
which underlines their potential for cultivation in regional silvicultural practices.
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Table 1. Distribution of areas with black walnut (Juglans nigra L.) genotypes and their characterization in selected

regions of Northeastern Romania

Area

DBH

AA

No. Geographical location GPS coordinates (ha) (cm) (years) Vitality
1. Central Moldavian Plateau 47°07'N, 27°31' E 0.30 18.00 35.00 4
2. Central Moldavian Plateau 47°07'N, 27°31' E 1.70 12.00 35.00 3
3. Central Moldavian Plateau 47°07'N, 27°31' E 0.70 10.00 20.00 3
4, Central Moldavian Plateau 47°07'N, 27°31' E 0.20 14.00 18.00 3
5. Central Moldavian Plateau 47°07'N, 27°31' E 1.00 18.00 35.00 3
6. Central Moldavian Plateau 47°07'N, 27°31' E 0.20 16.00 30.00 2
7. Central Moldavian Plateau 47°07'N, 27°31' E 0.30 20.00 35.00 3
8. Central Moldavian Plateau 47°07'N, 27°31' E 0.20 15.00 30.00 3
9. Central Moldavian Plateau 47°07'N, 27°31' E 0.10 20.00 10.00 3
10. Central Moldavian Plateau 47°07'N, 27°31' E 0.10 14.00 25.00 3
11. Barlad Plateau 46°13' N, 27°40' E 0.80 12.00 25.00 3
12. Barlad Plateau 46°13' N, 27°40' E 0.90 12.00 25.00 3
13. Barlad Plateau 46°13' N, 27°40' E 1.20 12.00 25.00 3
14. Barlad Plateau 46°13' N, 27°40' E 0.20 14.00 18.00 3
15. Barlad Plateau 46°13' N, 27°40' E 0.10 26.00 45.00 3
16. Barlad Plateau 46°13' N, 27°40' E 0.70 12.00 23.00 3
17. Barlad Plateau 46°13' N, 27°40' E 0.20 10.00 16.00 3
18. Barlad Plateau 46°13' N, 27°40' E 0.10 12.00 25.00 3
19. Barlad Plateau 46°13' N, 27°40' E 0.20 10.00 20.00 3
20. Barlad Plateau 46°13' N, 27°40' E 0.50 12.00 25.00 3
21. The plain of Jijia 47°44' N, 26°41' E 1.50 3.00 5.00 3
22. The plain of Jijia 47°44' N, 26°41' E 0.40 12.00 25.00 3
23. The plain of Jijia 47°44' N, 26°41' E 1.40 2.00 5.00 4
24, The plain of Jijia 47°44' N, 26°41' E 0.40 8.00 15.00 3
25. The plain of Jijia 47°44' N, 26°41' E 0.10 14.00 18.00 3
26. The plain of Jijia 47°44' N, 26°41' E 0.60 16.00 25.00 3
27. The plain of Jijia 47°44' N, 26°41' E 0.10 14.00 25.00 3
28. Piedmont Hills 47°48' N, 25°49'E 0.10 16.00 25.00 3
29. Piedmont Hills 47°48' N, 25°49' E 0.10 8.00 14.00 3
30. Piedmont Hills 47°48' N, 25°49' E 0.20 15.00 10.00 3
Average 0.49 13.23 22.90 3.03
Min 0.10 2.00 5.00 2.00
Max 1.70 26.00 45.00 4.00
STDEV 0.47 4.78 9.23 0.32
COVAR 96.04 36.09 40.31 10.54

4. CONCLUSIONS

The quantification of agroclimatic resources in Northeastern Romania can be framed in the global
context of current climate change through the increase in average annual temperature, abnormal
distribution or major deficit of precipitation.
The general appearance of the trees, their ability to adapt to climatic variations, and their functional
capacity make black walnut an ideal species to create effective protective curtains in different
ecological conditions, with an essential role in protecting agricultural lands against extreme weather

phenomena, such as strong winds and prolonged periods of drought.

Future recommendations aim to test the performance of some black walnut genotypes identified in
this study under field conditions, providing essential information for the development of sustainable
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agricultural and ecological protection strategies. The implementation of this activity will contribute
to improving agroforestry practices and strengthening long-term ecological protection measures,
thus supporting adaptation to climate change and the conservation of natural resources.
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