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Abstract. In this paper we summarize Romania's potential for agricultural production, evaluating
pedoclimatic factors, agrobiodiversity, human resources and irrigation systems. While Romania has
significant potential, challenges such as the need for modernization, sustainable practices, and adapting
to changing climate patterns must be addressed to fully realize this potential.
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Introduction. In this paper we aim to summarize Romania's potential for agricultural
production, evaluating pedoclimatic factors, agrobiodiversity, human resources and
irrigation systems.

Romanian soils. The quality of soil in Romania, like in any country, can vary widely
depending on factors such as climate, geology, land use, and agricultural practices
(Stanila & Dumitru 2016). Romania has diverse soil types due to its varied topography
and climate, ranging from fertile plains to mountainous regions (Stanila & Dumitru 2016).
Generally, Romania has a mix of soils that can be classified into several categories.

Chernozem. These are some of the most fertile soils in the world and are found in the
southern and eastern parts of Romania. Chernozems are known for their high organic
matter content and are suitable for a wide range of crops.

Luvisol. These soils are found in areas with forest vegetation. They are well-draining and
have a good structure for plant growth.

Podzol. Typically found in coniferous forests and areas with acidic parent material,
podzols can be less fertile than chernozems but are still capable of supporting certain
types of vegetation.

Gleysol. These are waterlogged soils and are typically found in low-lying areas or areas
with poor drainage. They are not very suitable for agriculture.

Regosol. These are shallow, rocky soils that can be found in mountainous regions. They
are generally not very fertile.

Andosol. Found in volcanic regions, andosols are known for their high fertility due to
their rich mineral content. Romania has volcanic areas, particularly in the Carpathian
Mountains.

When comparing Romanian soils to those in other parts of the world, it is
important to consider the specific context and criteria for evaluation, such as: fertility,
diversity, sustainability and management practices (Munteanu & Florea 2001).
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Fertility. Chernozem soils found in Romania are highly fertile and can be compared
favorably to some of the best soils globally (Munteanu & Florea 2001; Stanila & Dumitru
2016). However, they may not be as inherently fertile as certain soils found in places like
the American Midwest or the Ukrainian Black Earth region (Boincean & Dent 2019).

Diversity. Romania's diverse landscape results in a wide variety of soil types, each with
its own characteristics. This diversity can be an asset for different types of agriculture
and land use.

Sustainability. The quality of soil is not just about its immediate fertility but also about
its ability to sustain agriculture over the long term. Factors like erosion, organic matter
content, and nutrient cycling are crucial considerations.

Management practices. The way soils are managed and treated by farmers and
landowners has a significant impact on their overall quality. Proper agricultural practices
can enhance soil quality, while poor management can degrade it.

While Romania has some very fertile soils, it also has areas with less fertile or less
suitable soils for agriculture. As with any country, sustainable land management practices
are crucial for maintaining and improving soil quality over time (Brejea et al 2021).

Climate. Romania has a diverse climate that allows for a variety of agricultural activities.
The suitability for agriculture depends on the region within the country (Petrescu-Mag et
al 2022). We will present in the next rows a general overview.

Mild continental climate (Central and Southern Romania). This region experiences
hot summers and cold winters. It's suitable for a wide range of crops including wheat,
corn, barley, sunflower, and various fruits (such as apples, plums, grapes, and peaches)
(Alexandrescu 1996).

Subtropical climate (Black Sea coast). This region benefits from a milder climate
influenced by the Black Sea (Gastescu et al 1975). It's suitable for crops like maize,
sunflower, soybeans, and a variety of fruits.

Submediterranean climate (Southwestern Romania). This area has a climate
somewhat influenced by the Mediterranean. It's favorable for growing crops like maize,
sunflower, and a variety of fruits including grapes and olives.

Alpine and subalpine zones (Carpathian Mountains). These areas are characterized
by a harsher climate, with cooler temperatures and shorter growing seasons
(Alexandrescu 1996). Some mountainous regions are used for pastoral activities (raising
livestock), while certain crops like potatoes, cabbage, and other cold-tolerant plants can
be grown.

Transitional climate (Northern and Northwestern Romania). This region
experiences a transition between a continental and maritime climate (Brejea et al 2021).
It's suitable for a variety of crops including wheat, corn, barley, and sunflower.

Hill and plateau regions (various areas). These areas have diverse climates
depending on their altitude and geographical features. They are suitable for a range of
crops and livestock farming.

Danube River Valley. The fertile plains along the Danube River are highly suitable for
agriculture (Gastescu et al 1975). Crops like wheat, corn, sunflower, and soybeans are
commonly grown in this region.
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Northern and Eastern Romania. These regions have a more continental climate with
colder winters and shorter growing seasons (Mihaila et al 2019). Crops like wheat, barley,
and rapeseed are commonly grown.

It is worth noting that climate patterns can change over time due to various
factors, including global climate change (Istudor et al 2019). Additionally, local
microclimates can be influenced by factors such as proximity to bodies of water,
elevation, and geographic features. Romania has a diverse climate that supports a wide
range of agricultural activities, making it an important agricultural producer in Europe.
However, it is essential for farmers and policymakers to adapt to changing climate
conditions and implement sustainable practices to ensure long-term agricultural viability
(Istudor et al 2019).

Irrigation systems. Romania has a relatively well-developed irrigation system, but it
faces challenges related to infrastructure maintenance, water scarcity in certain regions,
and the need for modernization (Dogaru et al 2019; Halbac-Cotoara-Zamfir et al 2023).
We present below some key points about irrigation systems in Romania.

Historical context. Romania has a long history of irrigation, with some of the earliest
systems dating back to Roman times (Halbac-Cotoara-Zamfir et al 2023). However,
modern irrigation systems were established during the communist era, when large-scale
projects were undertaken (Robu et al 2020).

Infrastructure. The country has an extensive network of irrigation infrastructure,
including canals, reservoirs, pumping stations, and pipelines. Some of the major rivers in
Romania, such as the Danube, Siret, and Mures, are used to supply water for irrigation
(Dogaru et al 2019; Robu et al 2020; Halbac-Cotoara-Zamfir et al 2023).

Usage. Irrigation is primarily used in agriculture, particularly for crops like cereals,
vegetables, and fruit orchards. It plays a crucial role in ensuring stable agricultural
production, especially during dry periods (Robu et al 2020; Halbac-Cotoara-Zamfir et al
2023).

Challenges

Aging infrastructure. Much of Romania's irrigation infrastructure was built several
decades ago and is in need of repair and modernization (Florea et al 2020).

Water scarcity. Some regions, especially in the south and southeast, face water scarcity
issues, which can impact the availability of water for irrigation (Minea et al 2020).

Efficiency. There is room for improvement in the efficiency of irrigation practices. More
modern, water-saving techniques like drip irrigation are being encouraged (Florea et al
2020).

Sustainable practices. There is a growing emphasis on sustainable irrigation practices in
Romania. This includes promoting water-saving technologies, precision agriculture, and
better management of water resources (Boincean & Dent 2019; Dogaru et al 2019).

Legislation and regulation. Romania is subject to European Union directives and
regulations regarding water management and irrigation. This includes guidelines for
sustainable water use and environmental protection (Dogaru et al 2019; Halbac-Cotoara-
Zamfir et al 2023).

Research and innovation. There is ongoing research and innovation in the field of
irrigation in Romania (Enescu et al 2020). This includes studies on improving water use
efficiency, adopting new technologies, and developing drought-resistant crop varieties.
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EU funding. Romania has accessed European Union (EU) funds for the modernization and
improvement of its irrigation infrastructure. These funds have been used to upgrade
existing systems and implement more sustainable irrigation practices (Dogaru et al
2019).

Human resources. The situation of human resources for agriculture in Romania is
characterized by several key factors, as we will see below.

Significant agricultural workforce. Agriculture has traditionally been an important
sector in Romania, employing a substantial portion of the population. Many people,
especially in rural areas, are engaged in agricultural activities (Iancu et al 2020; Vasile et
al 2020). At the same time, the rural area loses human resources due to an exodus.
Farmers leave for the big cities or for western Europe, for a higher salary.

Rural vs. urban divide. There is a notable urban-rural divide in Romania. Rural areas
have a higher concentration of agricultural workers (Iancu et al 2020; Vasile et al 2020),
while urban areas have more diversified economies.

Aging workforce. The agricultural workforce in Romania tends to be older, with a
significant proportion of farmers being above retirement age (Iancu et al 2020; Vasile et
al 2020). This poses challenges for the sector in terms of generational transition and
succession planning.

Small-scale farming. Romania has a large number of small-scale family farms
(Petrescu-Mag et al 2011; Iancu et al 2020). These farms often rely on family labor, and
there may be limited access to hired labor or mechanization.

Seasonal labor migration. Romania is known for seasonal labor migration, where
agricultural workers from rural areas, especially in the south, travel to other European
countries to work on farms during peak seasons (Iancu et al 2020; Vasile et al 2020).
This phenomenon can affect the availability of labor within Romania.

Skills and training. There is a need for continuous training and education in modern
agricultural practices, sustainable farming methods, and the use of technology. Access to
such training can vary, with more resources available in certain regions.

Mechanization and technology adoption. The level of mechanization and technology
adoption varies across farms. Larger commercial farms tend to be more mechanized,
while small-scale farms may rely on manual labor.

Policy and support programs. Government policies and support programs can play a
significant role in shaping the human resources landscape for agriculture. These may
include subsidies, training initiatives, and programs to promote sustainable practices.

EU agricultural policies. Romania, as an EU member state, is subject to the Common
Agricultural Policy (CAP) which provides funding and support for agriculture (Petrescu-
Mag 2007). This can have implications for workforce development and training.

Agricultural diversity. Romania boasts significant agricultural diversity due to its varied
climate, topography, and soil types. This diversity allows for the cultivation of a wide
range of crops and the rearing of various types of livestock (Petrescu-Mag 2007;
Petrescu-Mag et al 2022). We will present below some key aspects of agricultural
diversity in Romania.

Crop diversity. Romania cultivates a broad spectrum of crops, including:

Cereals. Wheat, corn, barley, oats, and rye are among the major cereal crops.
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Oilseeds. Sunflower, rapeseed, and soybeans are important oilseed crops.

Fruits. Romania is known for its orchards, producing apples, plums, peaches, cherries,
and various berries. Grapes are also grown for wine production.

Vegetables. Common vegetables include potatoes, tomatoes, cabbage, onions, carrots,
and bell peppers.

Legumes. Beans, peas, and lentils are among the legumes cultivated.

Specialty crops. Some regions cultivate specialty crops like tobacco, hops, and medicinal
herbs.

Livestock production. Romania has a well-established livestock sector, including:

Cattle. Both dairy and beef cattle are raised, with dairy farming being particularly
significant in certain regions (Gradinaru et al 2018). Buffaloes are raised now in smaller
numbers than in the past (Coroian et al 2011).

Pigs. Romania is a notable pork producer, with both small-scale and large-scale pig
farming operations (Botha et al 2016, 2020; Petrescu-Mag et al 2017).

Poultry. Chicken and turkey production is prevalent (Gheorghe-Irimia et al 2023).

Sheep and goats. Romania has a strong tradition of sheep farming, producing lamb,
mutton, and dairy products like cheese (Daraban et al 2009; Cighi 2016; Carsai et al
2019; Rakossy et al 2019a, b, c; Raducu et al 2022).

Horses. Horses are raised for various purposes, including agricultural work and recreation
(Stuparu et al 2017; Cighi et al 2019).

Viticulture and wine production. Romania has a rich tradition of viticulture, with
numerous grape varieties grown for wine production. The country is known for both table
wines and high-quality varieties used in the production of fine wines (Chiurciu et al
2020).

Forestry and wood processing. The forested areas in Romania contribute to the
timber industry (Bouriaud et al 2019), providing raw materials for construction, furniture
production, and paper manufacturing.

Apiculture (beekeeping). Romania has a vibrant beekeeping sector, producing honey
and beeswax (Stoian et al 2018a, b, c), as well as providing important pollination
services to agriculture (Mag et al 2006).

Fisheries. In addition to agriculture, Romania also has a fisheries sector, with fish farms
and freshwater fishing contributing to the economy (Bud et al 2016a, b; Ionescu 2020;
Ionescu & Petrescu-Mag 2022).

Organic and specialty farming. There is an increasing trend towards organic farming
in Romania, with a growing number of certified organic farms. Additionally, specialty
farming practices like aquaculture and greenhouse cultivation are gaining traction
(Petrescu et al 2015, 2017; Petrescu & Petrescu-Mag 2015).

Sustainable and agroecological practices. Some Romanian farmers are adopting
sustainable and agroecological practices to enhance soil health, conserve water, and
promote biodiversity (Petrescu et al 2015, 2017; Petrescu & Petrescu-Mag 2015).
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Romania's agricultural diversity is a significant asset, allowing for a varied and
resilient agricultural sector. This diversity contributes to the country's food security and
economic stability. However, like in many places, it is important for Romanian agriculture
to continue evolving to meet challenges like climate change, sustainability, and changing
consumer preferences.

Conclusions. Romania has a substantial potential for agricultural production due to the
following features and advantages.

Diverse climate and topography. The country's varied climate and landscape allow
for a wide range of crops and livestock to be cultivated.

Fertile soil. Many regions in Romania have fertile soils suitable for diverse
agricultural activities.

Abundant water resources. The presence of major rivers like the Danube and
fertile plains provides ample water resources for irrigation and farming.

Tradition and expertise. Romania has a long history of agriculture and a skilled
farming workforce.

Agricultural diversity. The country cultivates a broad spectrum of crops, from
cereals and oilseeds to fruits, vegetables, and specialty crops.

Livestock production. Romania has a well-established livestock sector, including
cattle, pigs, poultry, sheep, and goats.

Forestry resources. Forested areas contribute to the timber industry and provide
additional economic opportunities.

Viticulture and wine production. Romania is known for its viticulture, producing a
variety of grapes for both table wines and fine wines.

Apiculture and fisheries. The country has a vibrant beekeeping sector and a
fisheries industry.

Potential for organic and specialty farming. There is a growing trend towards
organic farming and specialty practices like aquaculture and greenhouse cultivation.

Access to EU markets. Romania's membership in the European Union provides
access to a large market for agricultural products.

Opportunities for innovation and technology. There is room for technological
advancements and sustainable practices to further enhance agricultural productivity.

However, while Romania has significant potential, challenges such as the need for
modernization, sustainable practices, and adapting to changing climate patterns must be
addressed to fully realize this potential.
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