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Abstract 

Global warming is currently considered a "planetary cataclysm" in full swing; it is the worst 

climate risk on Earth, whose causes, still unknown exactly, create important contradictions in the 

scientific world and among policy and economic decision-makers on a global scale. This article 

provides an analysis of research conducted in 2016-2019, with data obtained by monitoring the 

influence of climatic factors on soil moisture and productivity of field crops agroecosystems from 

Plop locality, Dondușeni district, GȚ "Agro-Panfil". The authors underline the role and the great 

importance of the study conducted on climate change by assessment of climatic conditions 

(temperature and precipitation) through the HOBO station, providing us with data and concrete 

examples. This paper also describes agroecosystems were monitored practically from sowing to 

harvesting and post-harvesting throughout the agricultural year through the Station "HOBO - 

01102025". Were investigated main agricultural ecosystems (autumn wheat, autumn barley, 

soybeans, rape, alfalfa) characteristic for the North area of the country. The characteristic of the 

climatic conditions of the agricultural years 2016-2019 for the researched agroecosystems are 

presented in figures 5 - 7. Research has shown that climatic conditions have influenced the harvest of 

field crops. The harvest structure for some research variants is presented in fig. 9 compared to the 

harvest obtained on the territory of the Republic of Moldova in fig. 8. The average harvest for 

autumn wheat (4.8 t/ha) and autumn barley (6 t/ha) was high, maize grains - very high (9 t/ha), 

sunflower (2.4 t/ha), rape (3.3 t/ha), sugar beet (60 t/ha), soybeans (1.8 t/ha) - low. 

 
Key words: agroecosystem, climatic conditions, drought, Plop locality, productivity, “HOBO - 

01102025” station. 

 
INTRODUCTION 

 

Quoted by: Miguel Arias Cañete, EU Commissioner for Climate 

Policy and Energy: ”Climate change is one of the biggest challenges facing 

humanity today. It is not a problem that we can postpone until we have 

more time or more money. We all owe it to ourselves to stop the worsening 

of the climate. It depends on the measures we take now what our world will 

look like in 10, 20 or 50 years. For a better climate and a better future, we 

will all need to make a huge joint effort: people, governments, companies, 

schools and other organizations.” (E.U., 2019). 

Droughts can be considered the most complex climatic phenomena, 

because they trigger several factors, namely: atmospheric precipitation, soil 

water supply accessible to the plant, humidity and air temperature, 

evapotranspiration, wind speed, etc., these being the main climatic 

mailto:o.cojocaru@uasm.md
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parameters that define the state of dry or dry weather. Drought in Moldova 

is one of the most dangerous phenomena of nature, representing the specific 

feature of the regional climate, conditioned by the uneven distribution in 

time and space of atmospheric precipitation against the background of high 

air temperature value.  

Climate variability influences all sectors of the economy, but 

agriculture is the most vulnerable sector given the dependence on weather 

during the vegetation period of crops, as well as increasing the duration and 

intensity of dangerous weather phenomena in the context of global 

warming. 

Climate change is an irreversible phenomenon, although a return may 

take place, but on a new stage of evolution. Climate change has become a 

threat to the development of agriculture, and mitigation and adaptation 

measures must become a key priority for the Republic of Moldova. Thus, 

the problem of the scientific community in the face of the dilemma of 

finding the compromise between economic development and its effects on 

climate change is current. 

 The territory of the Republic of Moldova belongs to the area with 

insufficient humidity. The amount of precipitation decreases from northwest 

to southeast, from 620 to 490 mm during the year. Precipitation falls mainly 

during the warm period of the year in the form of rain showers and only 

about 10 % of their annual amount is in the form of snow 

(www.ro.wikipedia.org). In addition to the crops in the first group, but also 

corn and sunflower, the sugar beet fields do not look better. If some of them 

have suffered because of the too strong wind that blew some of the crops in 

the spring, the harvest is, also, affected by the drought. 

According to farmers, this year (2020) the volume of production 

obtained will be lower. Specialists appreciate that droughts and the 

phenomena generated by them (aridization and desertification) are based, in 

addition to changes in the general circulation of the atmosphere, caused by 

the manifestation of the greenhouse effect, and anthropogenic causes due to 

irrational use, deforestation or landscape changes. negative effects on the 

water balance (Buza et al., 2007; Mihăilescu, 2004; Ciulache, Ionac, 2003).  

Thus, from an ecological point of view, drought can cause the 

degradation of agricultural lands and the reduction of the biological 

potential of the soil, a worsening of the living and working conditions of the 

people. (Armaș et al., 2018) Economically, this natural phenomenon 

extremely affects, first of all, agricultural production and endangers the food 

security of the population. This has a negative impact not only at the local 

level, but also at the country level, where economic and social influences 

are related, in particular, to agricultural production, irrigation, etc. (Chiriac 

et al., 2005; MMAT, 2000). 

http://www.ro.wikipedia.org/
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The importance of agriculture as a branch of activity is given by the 

agricultural potential of our country. Agricultural production, unlike 

industrial production, has a very high degree of insecurity, depending, to a 

large extent, on climatic conditions (Berdin et al., 2018; Constantinov et al., 

2008). As it is known, drought mainly affects plant production, and 

depending on the duration and intensity of this phenomenon, its negative 

effects are transferred to animal husbandry. The most important losses are 

related to the calamity of agricultural crops, on which depends, to a large 

extent, the food security of the population. Among the negative effects 

generated by drought, poverty is the most serious dysfunction, in socio-

economic terms, in the areas affected by this extreme climatic phenomenon. 

(Croitoru, 1997; Euroclivar Recommendations, 1998) 

The State Hydrometeorological Service forecasts hydrological 

drought for April 6-17, 2020 (www.gismeteo.md). The phenomenon is 

conditioned by the abnormal evolution of hydrometeorological conditions, 

because recently there has not been a sufficient amount of precipitation, and 

temperature values during March were high. On April 27 - 28, 2020 

isolated, mostly in the north of the country were recorded frosts at the soil 

surface with an intensity of - 3 ºС, in some places at a height of 2 cm from 

the soil surface, reaching - 5 ºС (www.old.meteo.md; www.gismeteo.md).  

Hydrological drought is a hydrological phenomenon generated by 

meteorological factors and is attested in water basins, when high 

temperatures and low rainfall are recorded for a long time. (Sabău, Iovan, 

2018) The impact of the hydrological drought has a “domino” effect and is a 

severe factor with a strong impact on economic, social and environmental 

activities. This phenomenon determines the reduction of ecosystem 

biodiversity, the decrease of electricity production in hydropower plants, 

causes dysfunctions in water supply and cessation of irrigation systems, etc. 

(http://old.meteo.md/mold/seceta_hidro_080520.htm)  

The hydrological drought has affected sowings throughout the 

Republic of Moldova, and agricultural experts have reiterated the need for 

investment in new irrigation systems. This would require about 135 million 

euros. According to the estimates of agricultural producers, this year the 

fruit will be 20 – 25 % lower compared to last year (https://www.jurnal.md). 

The summer of 2020 in the Republic of Moldova was hot and 

basically with a precipitation deficit. The stable passage of the average daily 

air temperature by the value of + 15 ºC, a phenomenon that determines the 

beginning of the meteorological summer, took place on the country's 

territory predominantly on June 4 - 5, being 15 - 20 days later than the 

multiannual average data (www.old.meteo.md; www.gismeteo.md). 

The average air temperature for this season in the territory was + 20.7 

… + 23.7 С, being generally 1.9 - 2.9 ºС higher than the norm, which is 

http://www.gismeteo.md/
http://www.old.meteo.md/
http://www.gismeteo.md/
http://old.meteo.md/mold/seceta_hidro_080520.htm
https://www.jurnal.md/
http://www.old.meteo.md/
http://www.gismeteo.md/
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reported on average once in 10 - 15 years of the entire observation period, 

and in the last 20 years - on average once in 3 - 5 years. 

The maximum air temperature during the summer rose to + 38 ºC 

(August, SM Tiraspol, Ștefan-Vodă), and the minimum dropped to + 3 ºC 

(June, SM Codri). 

The warmest weather was reported in August. The average monthly 

air temperature exceeded the norm by 2.5 - 4.0 ºС and was + 21.5 ... + 24.5 

ºС, which is reported on average once in 10 - 15 years. 

Abnormally hot weather was reported in the third decade of August, 

when the average decadent air temperature exceeded the norm by 4.5 - 5.5 

ºС and is reported on average once in 10 - 20 years. 

The amount of precipitation during the season on 75 % of the territory 

did not exceed 80 - 140 mm (40 - 75 % of the norm). Only in some districts 

fell 155 - 205 mm (80 - 95 % of the norm). Most of the rainfall fell in June. 

Their amount for the month on 85 % of the territory was 55 - 130 mm (75 - 

165 % of the monthly norm). In July and August, a significant deficit of 

precipitation was observed on a large part of the territory. Thus, their 

quantity for this period on 80 % of the territory did not exceed 15 - 60 mm 

(15 - 45 % of the norm). 

During the summer season, stinging meteorological phenomena in the 

form of torrential rains and hail (June, July) were reported (Podani, Dinu, 

2002), which caused the damage of agricultural crops and the deterioration 

of the objects of the national economy (www.old.meteo.md; 

www.gismeteo.md). The abnormally warm weather and with significant 

rainfall deficit, which was observed on the territory of the Republic of 

Moldova for most of the summer (July-August) contributed to the 

pedological and atmospheric drought. The Hydrothermal Coefficient 

Selyanynov (Bogdan, 2005), which characterizes the level of moisture in the 

territory, for July was on average 0.5, in August - 0.2, which corresponds to 

the strong and very strong drought. (Raliţă, Manea, 2004) 

Compared to the summer of 2019 this season was analogous to the 

average seasonal air temperature and less rainfall (20-100 mm). Due to the 

dry conditions, which were maintained during much of July and August on 

a large part of the country, unfavourable conditions were reported for the 

formation of corn, sunflower, sugar beet, as well as for the growth and 

development of vegetable crops. and other crops. 

The weather conditions in June over a large part of the country were 

satisfactory for the growth, development and formation of fruit crops. The 

rains filled the reserves of productive moisture in the soil and improved the 

conditions for the growth and development of agricultural crops over a large 

part of the country. In the autumn cereal crops in the first part of June the 

baking in milk was attested, in the second the baking in wax started, 

http://www.old.meteo.md/
http://www.gismeteo.md/
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towards the end of the month - the full baking. Some farms have started 

harvesting the fruit. In June, the formation of leaves continued in corn, 

towards the end of it the eleventh - thirteenth leaf was formed in the 

background, isolated - the fifteenth - seventeenth leaf. The height of the 

plants was basically 80-170 cm, isolated - 30-50 cm (www.old.meteo.md; 

www.gismeteo.md). 

As of June 28, the productive moisture reserves in the soil layer with a 

thickness of 0.5 m on maize sowing on 70 % of the country's territory were 

45-80 mm (75 - 120 % of the norm), in the rest of the territory, 

predominantly in the south of the country – 20 - 40 mm (35 – 65 % of the 

norm). In the soil layer with a thickness of 1 m the productive moisture 

reserves in the soil on 65% of the country's territory amounted to 75 - 190 

mm (80 – 150 % of the norm), in the rest of the territory, predominantly in 

the south of the country – 50 - 70 mm (40 – 65 % of the norm). At 

sunflower in the first half of June the formation of leaves was reported, in 

the second half - the formation of inflorescences, towards the end of the 

month isolated flowering began. The height of the plants was 100 - 160 cm, 

isolated at late sowing – 40 - 70 cm (www.old.meteo.md; 

www.gismeteo.md). 

As of June 28, the productive moisture reserves in the soil layer with a 

thickness of 0.5 m on sunflower sowings on 60 % of the country's territory 

amounted to 45 - 95 mm (75 – 160 % of the norm), in the rest of the 

territory - 20 - 40 mm (35 – 65 % of the norm). In the soil layer with a 

thickness of 1 m, the productive moisture reserves on 55 % of the territory 

constituted 80 - 160 mm (75 – 140 % of the norm), in the rest of the 

territory – 45 - 70 mm (40 – 60 % of the norm). At the sowing of spring 

barley in the first half of the month, it was reported to sprout and ripen in 

milk, in the second half - to ripen in wax. In sugar beet, the growth of the 

main root continued, at the same time the full coverage of the spaces 

between the rows was attested. 

At the situation of June 28, the productive moisture reserves in the soil 

layer with a thickness of 1 m on the multiannual plantations were basically 

45 - 70 mm (40 – 65 % of the norm), isolated – 80 - 140 mm (85 – 105 % of 

norm). The hot weather and insufficient rainfall, observed during July in 

much of the country, created unfavourable weather conditions for the 

formation of corn, sunflower, sugar beet, as well as for the growth and 

development of vegetables and other crops. The high thermal regime during 

the day and the lack of essential precipitation contributed to the stacking of 

the plants, the premature drying of the lower leaves and the further drying of 

the soil. In the first decade of July, farms began mass harvesting of cereals, 

being 1 - 2 weeks earlier than usual. Towards the end of the month, 

households basically finished harvesting grain. The weather conditions for 

http://www.old.meteo.md/
http://www.gismeteo.md/
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the harvest were predominantly favourable (www.old.meteo.md; 

www.gismeteo.md). 

In maize at the beginning of July the formation of leaves continued, in 

the second half of the month the flowering of the panicle and the formation 

of cobs were reported, towards the end of the month isolated in the south of 

the country began baking in milk. The height of the plants at the end of the 

month was basically 145 - 210 cm, isolated, predominantly in the north of 

the country – 225 - 295 cm. In the situation of July 28, the reserves of 

productive moisture in the soil layer with a thickness of 1 m on the corn 

plots were low and were basically 10 - 65 mm (15 – 60 % of the norm). 

During the sunflower, during July, the flowering and growth of the chapter 

was signalled, towards the end of the isolated month the seeds began to 

ripen. The height of the plants at the end of July was 145 - 185 cm, isolated 

– 85 - 130 cm. The diameter of the chapter was basically 16 - 21 cm, 

isolated - 11- 15 cm. 

As of July 28, the reserves of productive moisture in the soil layer 

with a thickness of 1 m on the sunflower lands on most of the country were 

low and were basically 5 - 50 mm (10 – 45 % of norm). Only in the extreme 

districts of the north of the country the productive moisture reserves were 

equal to 60 - 90 mm (70 – 90 % of the norm). In the case of sugar beet, the 

growth of the main root continued and the full coverage of the spaces 

between the rows was attested. Due to the dry weather, reported during 

August on a large part of the country, except for some districts in the north 

of the country, extremely unfavourable conditions were created for the 

formation of fruit on corn, sunflower, sugar beet, vegetable crops. and other 

agricultural crops, as well as soil preparation for sowing autumn crops. The 

weather conditions in August were basically favourable for the 

accumulation of sugar and the ripening of fruit and grape crops 

(www.old.meteo.md; www.gismeteo.md). 

In August, ripening in milk and wax was reported for corn at the end 

of the month - full ripening. As a result of the dry conditions in the corn, 

early yellowing and drying of the leaves were reported, the weak formation 

of the cobs, isolated they generally did not form. Some farms, mainly in the 

south of the country, harvested corn for silage towards the end of the month. 

As of August 28, the reserves of productive moisture in the soil layer 

with a thickness of 1 m on cornfields were low and were basically 5 - 35 

mm (10 – 40 % of the norm), isolated in the territory they were depleted 

fully.  At sunflower during August the ripening continued, towards the end 

of the month the ripening of the harvest was reported. Seed harvesting 

began in the southern districts of the country. In the situation of August 28, 

the reserves of productive moisture in the soil layer with a thickness of 1 m 

on the sunflower lands were very low and in fact it was 5 - 30 mm (5 – 35 

http://www.old.meteo.md/
http://www.gismeteo.md/
http://www.old.meteo.md/
http://www.gismeteo.md/
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% of the norm), in some districts the soil it was completely dry. The sugar 

beet reported yellowing of the lower leaves and continued to grow the main 

root. At the situation of August 28, the productive moisture reserves in the 

soil layer but the thickness of 1 m on the multiannual plantations were low 

and constituted 10 - 60 mm (15 – 55 % of the norm). 

During the month in fruit crops continued to ripen fruit, plum, peach 

and early apple varieties - ripening and harvesting fruit. In the vine 

continued to grow grains, in table varieties - ripening and harvesting grains 

(www.old.meteo.md; www.gismeteo.md). 

The aim of the research was to study the variation of soil moisture and 

productivity of field crops agroecosystems under the influence of climatic 

factors. 

 
MATERIAL AND METHOD 

 

Agriculture is the most vulnerable sector of the Moldovan economy to 

climate change. Climate instability is one of the main causes of unstable 

crops and poses an inherent risk to the country's agriculture. (Bălteanu, 

Şerban, 2003) 

The northern area is characterized by optimal humidity conditions, 

with the shortest period of active vegetation (175 - 182 days) and with the 

shortest period of frost-free duration (178 - 188 days) compared to other 

areas. 

 Sum of active temperatures: S t ° > 10 °C = 2700 - 2800 °C; 

 Annual average values of precipitation: P = 550 - 600 mm; 

 Evapotranspiration from a free surface of water: E = 650 - 700 mm; 

 Hydrothermal coefficient: K = 0.7 - 0.8; 

 The vegetation is represented by steppe and meadow formations; 

 Soil - predominates typical and leached chernozems (over 50 %) and 

gray forest soils (about 10 %), with an insignificant erosion 

process. 

The agroecosystems of the field crops from Plop locality, Donduşeni 

district served as research objects.  

The following research methods were used to conduct the research: 

• assessment of climatic conditions (temperature and precipitation) 

through the HOBO station; 

• evaluation of the productivity of agroecosystems of field crops. 

During the research years, data were collected on the characteristic of 

climatic conditions, and the endowment of GŢ ”AgroPanfil” with automated 

weather station facilitates the evaluation of climatic conditions regarding the 

temperature and humidity of the atmospheric air, precipitation. The research 

carried out through the HOBO station was possible with their installation, 

http://www.old.meteo.md/
http://www.gismeteo.md/
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due to the institutional project 15.817.05.27.A ”Comparative agroecological 

research on conventional and conservative tillage systems for the rational 

use of natural resources and the promotion of sustainable agriculture”. 

HOBO weather station description. The HOBO station (Fig. 1) is a 

weather-resistant data logger for multiple microclimate monitoring. The 

station is a device with a maximum of five plug and play sensors, powered 

by batteries and has a hinged door to make the installation of the sensors 

simple and fast.  

The station has a built-in USB port for fast and efficient reading of 

data on a computer and mounting bracket to make installing sensors easier. 

The data is downloaded directly via USB port - no adapter is needed. It is 

compatible with ”HOBOware” and ”HOBOware Pro” software for logger 

configuration, graphics and data analysis. 

Compact weather station, which collects and transmits data on air 

and/or soil parameters, equipped with high quality sensors (wind speed 

sensors, rain gauge, leaf humidity sensor, air temperature and humidity 

sensor and global radiation sensor (for evapotranspiration), sensors for soil 

temperature, soil moisture). The system is based on the TNS30 model 

datalogger, powered by a battery (4.5Ah) and a 0.6 W solar panel for power 

sensors, GPRS system for data transmission on the internet platform and 

communications of Pessl Instruments from where they can download, 

interpret and analyse from anywhere with internet access.  

 
Fig. 1. ”HOBO-01102025” station 

 

The access to the data of the HOBO weather station from the “Agro-

Panfil” farm is made from the platform www.fieldclimate.com (Fig. 2), 

from where you can also configure SMS alerts for different parameters 

measured by the weather station. The system is extremely robust and 

reliable thanks to the non-volatile internal memory that keeps the data 

stored for up to 1 year. The data that will be described below can be found 

and can be downloaded to be able to compare climate changes from year to 

year. 

http://www.fieldclimate.com/
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Fig. 2. Field Climate platform 

 

Climate instability is one of the main causes of unstable crops and 

poses an inherent risk to the country's agriculture (Obasi, 2003). At the same 

time, the current disastrous state of agriculture is also determined by a series 

of macroeconomic and structural changes. Among these factors the most 

important are: the increase of the share of subsistence agriculture compared 

to commercial agriculture; an inefficient system of agricultural subsidies; 

lack of investment means; excessive fragmentation of agricultural land and 

destroyed irrigation system (UN, 1992). 

Climate, landscape and soil are the basic natural conditions that 

determine agricultural crops. Soils in the North have a high degree of 

fertility. At the same time, frequent natural disasters such as droughts, late 

spring frosts, hail and floods have a destructive impact on crops. Moreover, 

a large part of the land lots, lose their natural fertility and need 

rehabilitation. If soil protection issues are ignored and persist, as a result of 

obsolete agricultural techniques and failure to adopt practices that protect 

against the destructive effects of climate change, the North can expect a 

serious and further decline in agricultural productivity. Climate change is 

likely to adversely affect wheat production, which plays a key role in 

ensuring food security. 

The forecast of soil moisture reserves at the beginning of spring cereal 

sowing is of great importance for regions with unstable and insufficient 

moisture, because in order to select the optimal terms for sowing spring 

cereals, soil processing and crop selection is necessary. to know in advance 

the moisture reserves in the soil layer with a thickness of 1 m before 

sowing. For example, in case of insufficient soil moisture in the spring it is 

reasonable to sow drought-resistant crops, such as millet. 

The method of soil moisture forecasting was developed by L.A. 

Razumova. This forecast is usually based on the situation on March 1
st
, ie 30 
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days before the sowing of spring cereals. The primary data for this forecast 

are as follows: 

 productive moisture reserves in the soil with a thickness of 1 m - 

autumn before the soil freezes; 

 productive moisture deficit in autumn (d); 

 the amount of precipitation (r), which fell during the period - end of 

autumn - March 1
st
; 

 precipitation from March 1
st
 until the passage of the average daily 

air temperature through 5 
o
C, which determines the beginning of 

spring works (these data are taken from the long-term forecast). 

As a result of processing the materials resulting from the multiannual 

observations, the link between the variation of productive moisture reserves 

ΔW for the period from the beginning of soil freezing to the passage of the 

average daily air temperature through 5 
o
C in spring, precipitation and 

productive moisture deficit was established. This connection can be 

expressed by the following equation (1). 

For regions with unstable winters and frequent moines: 

ΔW = 0,21r + 0,62d - 33   (1) 

Knowing the productive moisture reserves in autumn and their 

variation in winter, it is possible to determine the soil moisture reserves by 

the beginning of the W field works in spring, namely: 

ΔW spring = W precipitation + ΔW  (2) 

 
Fig. 3. Variation of the amount of precipitation and relative soil humidity in Plop locality, 

Dondușeni district, September 2016 - February 2020 
 

Thus, agrometeorological data consist of a set of scientific and 

technical means, which are based on knowledge of climatic conditions (Fig. 

3) and their effects on biological material, soil and crop technologies (Table 
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1) with the aim of providing special information, useful for the management 

and development of agricultural holdings and the rural environment. 

 
Table 1 

Alternation of crops in crop rotation on the territory of Plop locality, Dondușeni district 

Year 

                

Land 

2016 2017 2018 2019 

T-1 soybean 
plowing after 

soybean 

autumn wheat, 

preceding the 

sunflower, 

plowing 

sugar beet, 

plowing 

T-2 soybean 

autumn wheat, 

soybean precursor, 

No-till 

rape, preceding of 

autumn wheat, 

No-till 

sugar beet 

T-3 
sunflower, 

No-till 

autumn barley, 

sunflower 

precursor, No-till 

autumn wheat, 

soybean 

precursor, No-till  

peas with 

berries, No-till 

T-4 
maize, No-

till 

soybean, maize 

precursor, No-till 

soybean, soybean 

precursor, 

plowing 

sugar beet, 

No-till 

T-5 
sunflower, 

plowing  

autumn wheat, 

preceding the 

sunflower,  

plowing 

maize, preceding 

the No-till, 

plowing 

soybean, 

plowing 

 

RESULTS AND DISCUSSION 

 

Representative as a research object, the Northern area of the Republic 

of Moldova, Plop locality, Dondușeni district was selected (Fig. 4). The 

researches were carried out based on the agroecosystems of field crops from 

Plop locality, Dondușeni district, “Agro-Panfil” Group. Agroecosystems 

were monitored practically from sowing to harvesting and post-harvesting 

throughout the agricultural year through the Station "HOBO - 01102025". 

Field research was carried out 3 - 4 times a year (2016-2019), depending on 

climatic conditions and plant development phases.  

Downloading the data of the automated climate station from the lands 

of the GȚ “Agro-Panfil” allowed to detail the influence of climatic 

conditions (average air temperature, (°C) and atmospheric precipitation, 

(mm)) on the properties of the researched soils, regimes and productivity of 

agroecosystems. 

At the same time, in order to diminish or stop the negative action of 

the unfavorable environmental factors in the Republic of Moldova, it is 

necessary to pay special attention to the zoning of agricultural crops. The 

pedoclimatic conditions in the North of Moldova, depending on the natural 
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hazards, allow the successful cultivation of the following agricultural crops: 

wheat and autumn barley, corn, sugar beet, sunflower, soybean, rapeseed, 

fruit crops, tobacco, vegetables, pumpkins, potatoes, etc. 
 

 

Fig. 4. Spatial illustration of agroecosystems from Plop locality, Dondușeni district 

Sours: www.geoportal.md;  

 

Agriculture in the North area specializes in the cultivation of cereals 

and grain legumes. Fruit and vegetable growing are widely practiced. In the 

region, there are favorable agro-climatic conditions for growing cereals, 

sugar beet, sunflower, tobacco and fruit trees. Autumn wheat and barley, 

sugar beet, soybeans, rapeseed and sunflowers predominate. 

According to statistical data for 2018, the share of agricultural 

products in the total volume per country for the Northern Zone is as follows: 

- sugar beet (industrial) – 90 %; 

- potato – 90 %; 

- fruits and berries – 60 %; 

- sunflower – 53 %; 

- field vegetables – 53 %; 

- cereals and legumes - 42.5 %; 

- tobacco - 34.7 %; 

- grapes - 1.1 % of the total in the country. 

The productivity of the main categories of agricultural products is as 

follows: cereals and legumes - 2.73 t/ha, higher than the national average 

(2.47 t/ha); sunflower 1.28 t/ha, higher than the national average (1.15 t/ha); 

sugar beet 29.38 t/ha. 

Climate. Climate as a natural resource, together with the soil, is the 

basis of agriculture. At the same time, climate is a risk factor (directly 

and/or indirectly) for agriculture, forestry and, in general, for the ecosystem. 

Only the knowledge of these factors makes possible the correct organization 

http://www.geoportal.md/
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of the production process. Climate and soils are Moldova's most important 

natural resource, which determines productivity in agriculture and 

ecosystem-based services in order to maintain soil moisture reserves. 

Unfortunately, in the Republic of Moldova climate change sometimes seems 

to be perceived as a distant and irrelevant concept, and the measures and 

actions taken by the authorities seem to be the actions of a spectator. In the 

conditions of the Republic of Moldova, during the vegetation period, every 

year there are drought phenomena of different duration and intensity. 

Droughts not only reduce the quantity of production and quality of crops, 

but have a more pronounced effect in exacerbating the process of crop 

degeneration even in the northern area. The requirements of field crops for 

growing conditions depend on the periods and stages of development, as 

well as the amount of moisture available. 

Temperature and precipitation. The northern part of the Republic of 

Moldova is characterized by a moderately, warm climate and relatively 

secured with precipitation during the vegetation period. The duration of the 

frost-free period is 140 - 170 days, the sum of active temperatures varies 

between 2750 – 3000 
o
C, and the hydrothermal coefficient (CHT) is equal 

to 1.0 - 1.2. The average annual temperature is 8.5 
o
C. High temperatures, 

insufficient atmospheric precipitation during the vegetation period on the 

Northern Moldavian Plateau, frequent presence of diseases and their spread 

vectors facilitate viral and ecological degeneration of field crops, and as a 

result reduce the potential of the crop. Climatic conditions are not the same 

throughout the Republic of Moldova, so successful management in 

agriculture depends largely on the correct location of crops and the 

successive choice of plant varieties, taking into account the ecological 

peculiarities of the territory. 

Relief. The diversity of the relief in the area of the Northern 

Moldavian Plateau, the diversified cover and the variable character of the 

climate require a special attention and responsibility in the choice and 

practice of crop rotation in crop rotation. The northern area is located in the 

north of the Prut-Dniester interfluve and occupies 9.80 % of the republic's 

territory. It is highlighted by a weakly fragmented relief, with altitudes up to 

300 m. This determines the appreciable weight (59.0 %) of the relief with 

the altitude exceeding 200 m and the low value (5.7 %) of the slopes 164 

with a slope higher than 60 %. The density of fragmentation usually does 

not exceed 1 km/km
2
 and only in the valley of the Dniester River and the 

Prut River it can exceed 1.5 km/km
2
. The average annual rainfall reaches 

values of 580 - 620 mm. On soft grays, typical ashes, typical and leached 

rendzines and leached chernozems, oak and cherry forests develop. The 

share of forest landscapes and agricultural lands makes up 9.2 % and 76.7 % 

of the total area of the region, respectively. 
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The aim of the research was to study the variation of soil moisture 

under the influence of climatic factors depending on the work system 

applied (Plowing and No-till) on loam-clay leached chernozem on the North 

Moldavian Plateau, GȚ ”Agro-Panfil”, Plop locality, district Dondușeni, 

period 2016 - 2019 and agrocenoses. 

Downloading the data of the automated climate station from the lands 

of the GȚ “Agro-Panfil”, allowed to detail the influence of climatic 

conditions (average air temperature, °C and atmospheric precipitation, mm) 

on the properties of the researched soils, regimes and productivity of 

agroecosystems.   

Agroecosystems were monitored practically from sowing to 

harvesting and post-harvesting throughout the agricultural year. 

Field research was carried out 3 - 4 times a year depending on climatic 

conditions and plant development phases. The characteristic of the climatic 

conditions and the productivity of the agroecosystems researched in Plop 

locality, Dondușeni district were carried out through ”HOBO-01102025” 

station in the agricultural years 2016-2019, which are presented in the 

figures below (Fig. 5-7). 

  
Fig. 5. Air temperature, ° C for the agricultural year 2016 – 2017/ 2017-2018 

 

For the entire observation period, the lowest air temperature was 

reported in spring in March 2018 - minus 26.8 ºC, and the highest was +37. 

7 ºC in summer in August 2017. 

  
Fig. 6. Air temperature, ° C for the agricultural year 2018 – 2019 and Temperature 

variation (min, max), ° C in Plop locality, Dondușeni district 
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The variation of the average air temperature in Plop locality, 

Dondușeni district during the years 2016 - 2019 was with 18.6 to 37.71 °C 

the highest, compared to the values of the norm constituted a warm period. 

   

 
Fig. 7. Monthly climatic conditions - amount of precipitation and relative soil 

moisture, Plop locality, Dondușeni district, agricultural year 2016 – 2019  
 

The average air temperature during 2017 was basically the highest, 

compared to the values of the norm by 0.8 - 1.7 °C, which is basically 

reported according to statistics during this period, the average variation 

occurred once in 25 - 30 years. The purpose of the operational tasks and 

applied research, carried out in Plop locality, is to contribute to the 

improvement of the efficiency of agricultural production and to its 

sustainable development. Agrometeorological analysis of weather 

conditions, forecasts are used to determine when to plant and harvest, to 

assess crop productivity, as a means of planning precautions in agriculture 

either short-term or long-term risk prevention and warning. 

Favorable conditions for the beginning of sowing of early spring crops 

(barley and oats) occur when the average daily air temperature (at the time 

of sowing) is at least + 5 °C, the soil has a soft plastic consistency and heats 

up to + 5… + 6 °C.  

During this period the average multiannual reserves of productive 

moisture in the arable soil layer in the north of the country is basically - 35-

40 mm. The limit of 32 °C represents the critical biological threshold 

regarding the maximum air temperature from which the physiological 

optimum for growth and development of agricultural species is affected by 

the insufficiency of water in the soil (pedological drought). The lowest 

temperature recorded in the Republic of Moldova was - 35.5 °C (January, 

1963). 
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The agrometeorological data and the agro-climatic results, from Plop 

locality, as well as the results of the presented researches (according to the 

figures), as well as, the evaluation of climate changes on the researched 

territory, represent the rational use of agricultural lands, choice of species 

and varieties of agricultural crops, thus with the adjustment of the 

production in the conditions of the variation of the changing climate from 

year to year. Also, the assessment of the degree of vulnerability of 

agricultural species and crops to climate change. 

Although higher temperatures would extend the growing season, they 

could also increase damage from heat stress, changes in rainfall patterns, 

and pest problems. 

Climate variability influences all sectors of the economy, but 

agriculture is the most vulnerable sector given the dependence on weather 

during the vegetation period (Fig. 8), as well as increasing the duration and 

intensity of dangerous weather events in the context of global warming. 

 

Fig. 8. Average harvest on the northern part of the Republic of Moldova 2016 -2019, 

t/ha 

 

The wide diversity of cultivated species and varieties offers a major 

potential for adaptation to diversified climatic conditions at regional/local 

level or from one agricultural year to another (Fig. 9). Knowledge and 

identification of extreme weather events (heat/cold waves, periods of 

drought/floods) with effects on crop stability, must be based on both early 

warning systems for dangerous weather events and technological practices 

applied in relation to current developments. of climatic conditions and 

foreseeable future scenarios.  

Therefore, the complexity of the possibilities to adapt to the effects of 

climate change, with the aim of reducing the impact on the agricultural 
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production process, is mainly based on optimizing the vegetation period, 

resistance of genotypes to extreme temperatures (heat, cold/frost), 

deficits/excess water in the soil and increased risk of phytopathogens, 

ecological plasticity, tolerance to the effects of extreme weather events. 

     

Fig. 9. Harvest of field crops, t/ha in 2017 (a), 2018 (b), 2019 (c) in GŢ “Agro-Panfil”, Plop 

village, Donduşeni district, conservative tillage system 

 

The effects of climate change on the harvest of the main agricultural 

crops (autumn wheat, maize and sugar beet), both on the territory of the 

Republic of Moldova and in Plop, are considered species with the largest 

share in the structure of field crops. The heat phenomenon determines 

conditions of accentuated thermal stress, especially during the period of 

intense growth of agricultural plants and formation of production elements, 

respectively during the flowering-fruiting periods (May-June, for cereals - 

barley, autumn wheat, and July-August, for - maize, sunflower, sugar beet, 

etc.). 

Research has shown that the climatic conditions of 2017-2018; 2018 - 

2019 significantly influenced the harvest of field crops - winter wheat, 

maize, rape, sunflower, sugar beet on the Northern Moldavian Plateau (Fig. 

9 a-b). 

The data of the field crops harvest from 2019 show an intermediate 

production of 2017 and 2018 for GŢ “Agro-Panfil”, Plop Donduşeni. The 

harvests of winter wheat, seed corn and sunflower (Fig. 9 c) have been 

increasing and decreasing over the years, with the 2019 sugar beet harvest 

being considerably higher than before.  
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This suggests that harvests have varied at least in part with climatic 

conditions. Ensuring irrigation in the respective locality brings significant 

benefits even in the current conditions, increasing the harvests by 1.5 - 2 

times or more, compared to the harvests obtained without irrigation. 

Unfavorable climatic conditions also had a negative influence on 

agriculture. At the same time, the risks associated with climate change, 

could be mitigated by timely interventions in carrying out appropriate 

agricultural work. 

The high-water consumption required for the growth, development 

and accumulation of production depends on soil moisture. Crop 

requirements for soil moisture increase, and due to the poorly developed 

root system of some field crops, which is practically located in the arable 

layer of the soil and, as a result, cannot use water from the deeper layers. 

Insufficient water causes stagnation in their growth, and sometimes can 

even lead to their dehydration during the growing season. Insufficient 

humidity, temporary drought associated with high temperatures, causes 

decreased productivity and reduces storage resistance. Moreover, it causes 

the ecological degeneration of seed crops. 

At present, man is not able to manage with the risky climatic 

phenomena, but the knowledge of the manifestation processes, their 

intensity can contribute considerably to the reduction of losses. 

The intensity of the pressures of globalization through climate change 

is more and more current lately, we are aware of the risks related to this 

phenomenon. In some regions, extreme weather events and rainfall are 

becoming more common, while others are facing extreme heat waves and 

droughts, and in most cases are the result of human actions. Reality shows 

that climate change affects all areas of a state's development. It is not 

limited to a single sector, therefore, for a fruitful activity it is necessary to 

take into account the risks that this phenomenon can create in all spheres of 

development. Sectors that are highly dependent on temperature and rainfall, 

such as agriculture, forestry, energy and others, are particularly affected. 

Thus, urgent measures are absolutely needed to change the way of life, the 

production processes and the attitude of humanity towards the environment. 

The necessary conditions for maintaining the fertility of the soils are: 

crop rotation, use of fertilizers, as well as conservation works. 

 
CONCLUSIONS 

 

The agrophysical changes of agricultural soils are directly influenced 

by the system of work, agrocenosis, the development phase of field crops 

and climatic conditions. 



 143 

The data of the field crops harvest from 2019 show an intermediate 

production of 2016 and 2018 for the GȚ “Agro-Panfil”, where the average 

harvest for autumn wheat (4.8 t/ha) and autumn barley (6 t/ha) was high, 

maize grains - very high (9 t/ha), sunflower (2.4 t/ha), rape (3.3 t/ha), sugar 

beet (60 t/ha), soybeans (1.8 t/ha) - low.  

Fresh vegetable residues improve the air regime and contribute to the 

accumulation of water in the soil, serve as a source of soluble nutrients, 

provide food for the soil microbial community. 

Detailed research by year has shown that a significant role in the 

effectiveness of the application of the conservative system of tillage, No-till 

on chernozems has the specific climatic conditions of the Republic of 

Moldova. These were confirmed based on the detailed monitoring of the 

agrophysical parameters of the soil and the data of the “HOBO” weather 

station from Plop locality, Donduşeni district GŢ “Agro-Panfil”. 

Climatic conditions are favorable for agriculture: - optimal humidity 

conditions and the shortest period of active vegetation. Thus, the agro-

climatic conditions are favorable for the growth of cereals, sugar beet, 

sunflower, tobacco and fruit trees, so for the development of this sector. 

Natural factors, such as soil and climate, are of particular importance 

in the choice of crops within the crop rotation. Soil type, relief, exposure, 

groundwater depth, amount of precipitation, temperature, etc. are factors 

that must be taken into account both in terms of the species that will be 

grown in one area or another, and in terms of hybrids and varieties within 

each species. 
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