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Abstract: Being an important source of vitamins from almost all known types, through their content in

mineral salts and through their carbohydrate intake, vegetables are a significant component of food
strategies. In this paper are analyzed various factors that can affect the ability to adapt to different
conditions, including the climatic ones, of certain vegetable crops from Romania. Therefore, soil
samples were taken from different crops of vegetables (onion, beans and pepper) and from the
water used for irrigation from the study area, located at the Vegetable Research and Development
Station, Buzau, located in the south-east of Romania, on the eastern part of the Curvature
Carpathians. The content of nutrients was analyzed, the amount of humus, soil pH and other
elements that can influence the development of plants, according to relevant published literature.
At the same time, the average air and soil temperature data, from 1961-2013, from the Buzau
weather station, were analyzed in order to detect the growth trends of these parameters. Trends of
increasing air and soil temperature were detected for the analyzed time span, with higher increases

being detected in the decade 2001-2010.
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1 Introduction

Romania's climate is influenced especially by its
location (crossed by the parallel of 45°N), as well as
by its topographic  particularities.  These
particularities give the climate a temperate
continental character. Although the extension of the
territory of the country on latitude (5°) is smaller
than that on the longitude (10°), there are greater
differences between the south and north of the
country regarding the temperature, than between
west and east. If the annual average temperature in
the south of the country rises to about 11° C, in the
north of the country, due to differences of altitudes,
the values are lowered by about 3° C [5]. Due to the
geographical location, the main effects of the
current or future climate change in Romania are
represented by drought phenomena [12].

According to studies conducted by the Romanian
National ~Meteorological ~Administration, the
southeastern part of Romania is probably to be the
most affected part of the country to the effects of
climate change, the most common phenomenon
being drought. Especially those areas that currently
have large water resources and are exposed to
climate change, must develop useful practices to
deal with water shortages [20].
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The study area is located at the Vegetable
Research and Development Station Buzau, in
Buzau County (Fig. 1.), located in the south-east of
Romania, on the eastern part of the Curvature
Carpathians.
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Fig. 1 Location of the study area in Romania

The area is characterized by a temperate
continental climate, which varies from north to
south due to the altitude, the general orientation of
the relief and its local configuration (mountains,
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hills and fields, meadows), which generates several
microclimatic zones [17],[33]. It also presents large
annual thermal amplitudes and an unequal
distribution of precipitation both temporally and
spatially [16].

According to a study conducted in the early
1980s, the predominant soil types in Romania are
alluvial soils 49.3% followed by molisols 46% and
halomorphic soils by 4.2% [30].

Romania has an important agricultural resources
from which agricultural area occupies 13.3 million
ha (representing 55.8% of Romania's territory), most
of which is arable land (8.3 million ha) [1].

Within the agricultural production in Romania,
vegetable farming represents a field with a high
degree of intensity and a high weight, with major
implications in the national economy and especially
in the population nutrition [7].

Vegetable farming is a part of agriculture, which
has been influenced in recent years by the negative
effects of climate change affecting the quantity and
quality of wvegetables. The most aggressive
phenomena of climate change are represented by
temperature increases that affect agricultural crops,
but also the water scarcity in soil that has become
overdue from year to year since 1984 and causes the
systematic decrease of agricultural yield [14].

Current climate conditions lead to changes in
temperature and precipitation affecting vegetable
crops by changing the vegetation period, which
leads to changes in some ecosystem areas. The main
problem that Romanian farmers faced, in the context
of climate change, is that most of the time they
cannot set up their crops in proper time [14].

Climate change-induced high temperatures and
droughts, can lead to development of tolerant
cultivars in major food crops, ecological control of
weeds and pests, the improvement of vegetable
cultivation technologies and the modernization of
plant shading systems. [8].

Climate and agriculture influence each other,
considering that agriculture release greenhouse
gases into the atmosphere. On the other hand,
agriculture can also contribute to climate change
mitigation by sequestering carbon dioxide.
Moreover, changes in air temperature, together with
rising frequency and intensity of extreme weather
events, such as heat waves, could have significant
impacts on crop yields.. Moreover, the ability of
rural areas to provide adequate food, supporting the
economic development and providing a safe living
environment for rural communities, depends directly
on favorable climatic conditions [14].
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2 Problem Formulation

Environmental changes including climate
change, land degradation, water scarcity and loss of
biodiversity - which are expected to become deeper
in the 21st century - pose significant challenges for
global agriculture, food security and nutrition [24].

According to the National Strategy on climate
change and economic growth based on low carbon
emissions, medium and long term, climate change
will increasingly affect Romania and its agricultural
sector. Same as the projections for Europe,
Romanian climate follows the same trend, with an
expected increase of the annual average
temperature, between 0.5°C and 1.5°C by 2029 or
between 2.0°C and 5.0°C until 2099, according to
the worst case scenario.

According to the results of the study "Effect of
environmental changes on vegetable and vegetable
yields and nutritional quality”, conducted by
Pauline FD Scheelbeek in 2018, in the absence of
adaptation measures and strategies, vegetable crops
will be affected in such a way that vegetable yield
will be diminished by about a third, in the second
half of the 21st century. Since vegetable farming is
an important source of food for the population of
Romania [28], in this article was analyzed the
resilience to climate change effects of various food
crops (onions, beans and peppers), by physical and
chemical analysis of the soil samples, the water
used for irrigation and the climate data.

Onion, pepper and bean crops are
herbaceous plants, matching Romania specific
climate as annual, biennial or triennial plants -
like onion crops [6],[11],[28].

The areas with high favorability for these
type of crops are mainly located in the south
and south-easters part of the country,
respectively in the plains and hilly relief units
[11],[23].[28].

Climate and soil are particularly important
elements in pepper and beans cultivation and largely
dictate the production. The biological threshold is
considered at + 15°C. Temperatures below 10°C
and 15°C for pepper cultivation are unfavorable for
the development of vegetative organs, and
vegetative growth stops [4]. Temperatures above
30°C are unfavorable for flowering and fertilizing
bean plants, and temperatures above 35°C
accompanied by atmospheric drought favor flower
abortion in pepper crops, because pollen loses its
vitality, which leads to decreased production [4].

Onion crop, compared to the other two crops,
does not necessarily develop in hot weather
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conditions. It is considered a plant resistant to cold,
moreover, mature plants with bulbs withstand up to
-7°C. The seed grows to + 3°C, the optimum
vegetation temperature is 18°C - 20°C. Higher
temperatures ranging from 20°C to 30°C, favor the
faster growth of the bulbs but have a lower average
weight, as a result of slowing down or stopping the
synthesis processes [4].

The three types of crops have different sowing
times. In onion crops, because the seed grows to +
3°C, the planting begins after a higher temperature
has been recorded for a certain time span. This
record corresponds to the second half of March,
when the land is plowed and can begin with the
aggregate for sowing [4].

The pepper crop through seedlings is possible
only after the soil temperature reaches 14°C - 15°C,
which in the climatic conditions of our country
concur with the first decade of May in the warmer
areas, and the second decade or even the third in the
cold ones [26]. Regarding bean crops, the optimal
time for sowing is when in soil, at the depth of
sowing, temperatures reach 8°C - 10°C and the
weather is warming up. The effects of delay in
sowing are extremely harmful: the soil loses water
and dries up, so that germination and plant
emergence are delayed and uneven; flowering and
fertilization is delayed and prolonged during the dry
and hot summer, which amplifies the abortion and
sterility processes; production is considerably
reduced. The early sowing of beans is also harmful:
in wet and cold soil, the plant emergence is delayed,
favoring the clogging and rotting of the beans [25].

Soil has an important role in agriculture, being a
complex heterogeneous environment (aqueous,
gaseous and solid components) containing mineral
constituents, organic matter and constituting a
support for the living organisms [27]. The genetic
type of soil has its contribution by its main property
- fertility, to which is added the capacity of drainage
and water retention [32].

For onion crops alluviums and soils with a sandy
clay texture with a pH between 6 and 7 are indicated
[4] and N.S. Avdonin mentions a pH of 6,4-7,9 ;
humus content must be rich (> 7%) [4],[13].

For pepper crops, the recommended types of soil
are the alluvial soils, the smooth chernozems, as
well as the brown-reddish forest soils with a clay-
clay texture [4]. The content of fertilizing elements
must be high (and humus content rich) and rich in
humus content (over 7%) [4],[11]. The pH value
should be between 6 and 6.6, Apahidean mentioning
a pH of 6-7, and Berke a pH of 5,5 - 6,8 [2],[3].[4].

Bean culture does not requires a certain soil
texture, but crust-forming soils should be avoided,
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and the pH value should be between 6,5 and 7,5 and
Bruma S. mentions a pH of 6,1 - 7,4 [4],[28]. The
best results are obtained on the chernozems,
reddish-brown and alluvial soil, but can also be
cultivated on the lightly textured brown soils, which
are on southern exposure [4].

As a result of the pressures exerted by the
climatic changes, it appeared the necessity of
developing new varieties of vegetables, varieties
resistant to drought, with shorter germination and
vegetation period, with high carbon intake capacity
etc.. Selecting the appropriate varieties aims firstly
the efficiency of wusing natural and climatic
resources, and secondly, the minimization of the
impact of agricultural practices on the environment
[19].

The ability to adapt to the current climatic
conditions of onion, beans and pepper crops was
monitored, considering significant parameters for
the development of these crops. Analyzes were
carried out on soil samples from onion, beans and
pepper crops and the water used to irrigate from the
study area, within the laboratories of the National
Institute for Research and Development for
Environmental Protection, Bucharest. The content
of nutrients was analyzed, the amount of humus, soil
pH and other elements that can influence the crops
development. Also, the climatic data (air and soil
temperature) were analyzed for the time span 1961-
2013, in order to detect possible changes in their
regime, considering that temperature is essential in
crops growth. The adaptability of the varieties can
be verified both by carrying out analyzes on soil and
water, as well as by observations on the quantity and
quality of the harvest analyzed over a time span.

3 Problem Solution

In the present paper, soil samples from onion,
beans and pepper crops were analyzed, in terms of
physical proprieties by particle size distribution
using the sieving method. In all three cases, sandy
and silt soil texture was identified (Fig. 2), which
indicates that the soil texture from the study area
meets the requirements of the analyzed crops,
according to the relevant published literature.
Usually, for the grain size distribution, it is used the
Udden-Wentworth particle size scale, being the
most used scale in sedimentology [15].

Soil samples were analyzed also by chemical
properties (especially the nutrients content), in order
to determine whether the quality complies with the
standards of soil for agriculture and soil pollution,
according to Order no. 756 of November 3, 1997
(table 1).
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Table 1. Chemical analysis results
Parameters | SL. | S2— | s3— | Normal | Alert _ In the present paper, there has been also analyzed
oufon | pepper | bean | values | treshold air and soil temperature data for time span 1961-
OB | TP | P (intervention 2013. The soil temperature data was available from
H 772 | 783 | 7.89 (;13;&4‘ - ROCADA database [9], while air temperature data
alkating) was downloaded from Regional Basic Synoptic
ome s | 285 | 320 | 267 - Network (RBSN). For this, the frequency
umus Yo R b7 - . R . . N
distributions of average annual soil and air
Nomogen || 0475 | 0233 | 0484 | QA4 | 30000 temperatures were analyzed, in order to detect
(medim possible changes in their regime. For soil
content) temperature, as can be seen in the Figure 3 it
P 0114 | 0123 | 0,102 - 5.000 appears that in the most cases the values range from
phosphorus 12 to 13 °C, while in the case of air temperature
- (Figure 4), temperature mostly varies between 11
Cu(mgkg) | 30,1 419 253 20 100 and 12 °C.
Phimgkg) | 233 333 144 20 50
Ni{mgks) 302 449 302 20 73 i)
Zn (mg'kg) 204 1023 253 100 300 3
Crimgkg) | 278 [ 403 22 30 100 = 30
Sulphates 225 15,3 19,1 - 2000 E 15
u
(mgh z
b
&1

S — soil sample.

The identified soil has a reaction (pH) slightly
alkaline. This type of soil has a high favorability for
onion crops, meeting the requirements of the crop.
The amount of humus is low. This value is due to
the lack of organic fertilization for the last 30-40
years [10]. As shown in table 1, the content of heavy
metals does not exceed the alert threshold.
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Fig. 3 Frequency distributions f annual average soil
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Fig. 4 Frequency distributions of annual average air
temperatures in Buzau per 1°C intervals
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Considering that rising temperatures can limit
crops growth, in order to assess occurrence of the
change for average annual air temperatures, in the
Figure 5 bellow is presented the decennial evolution
of the multiannual average air temperature at Buzau
station. It can be seen that in the decade 2001-2010
is encountered the highest temperature (11,8 °C),
value that is 1.2 °C higher than the lowest value
recorded in the decade 1971-1980, when the
multiannual average was 10,6 °C.
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Fig. 5 The decennial evolution of the multiannual
average air temperature at Buzau station
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Fig. 6 The decennial evolution of the multiannual
average soil temperature at Buzau station

More significant increases can be observed for
soil temperature (Figure 6) so that in the decade
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2001-2010 the recorded value was 13.3 °C. For this
period, compared to the lowest value recorded in the
decade 1971-1980, of 11.8 degrees, there can be
noticed an increase of 1.5°C.

4 Conclusion

According to studies, Romania is and will be
affected by the effects of climate change, the most
common phenomenon being drought. Vegetable
farming is considered a part of agriculture, which
has been influenced in recent years by the negative
effects of climate change affecting the quantity and
quality of vegetables.

Different factors were analyzed that may affect
the ability to adapt to different conditions, including
climatic conditions, of certain cultures of onions,
beans and peppers and of the water used for
irrigation in the study area. The results from particle
size distribution, showed that the soil has a sandy
and silt texture, which corresponds to crop
requirements according to the relevant published
literature.

The air and soil temperature was analyzed for the
time span 1961-2013. The frequency distributions of
annual average soil and air temperatures were
analyzed, in order to detect possible changes in their
regime. According to the analysis it was identified
that for the soil temperature, in most cases the
values vary between 12°C and 13°C, and in the case
of air, the temperatures mostly vary between 11 and
12°C.

Also, the decennial evolution of the multiannual
average air temperature of Buzau station was
analyzed and a temperature increase was observed
between time span 2001-2010 compared with 1971-
1980. The significant increase was identified on soil
temperature.

According to the figures, there is an increase in
temperatures, which affects crops. For this reason,
the need to make new varieties that can withstand
extreme temperatures increases year by year.

Chemically, the soil corresponds to the
requirements of onion and bean crops with a high
favorability in the analyzed area.
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