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Abstract
The data records of crop productivity shows wide fluctuations from one year to another, these being influenced
significantly by the conditions climate variability. In general, climate variability affects all sectors of the economy,
but, in particular, the agricultural sector it is the most exposed. This study aims an statistical analyze the effects
induced by climatological factors on the main agricultural crops, quantified in agroclimatic risks at local and
regional levels, for the period 1990-2000, in Ialomita county. Thus, we used statistical data relating to the two
groups of variables: 1) agricultural productions (for the main crops – wheat and rye, corn, sunflower, sugar beet,
potatoes, vegetables) and 2) climatology data (for the main climatological factors – average temperatures, rainfall,
the sunshine duration and the nebulosity) and we analysed the possible correlations for those major variables.
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INTRODUCTION
Impact of climate phenomena on soils are
either direct (due to rising temperatures,
changing rainfall volume and intensity and
carbon dioxide concentration) or indirectly as
a result of changes which bring climate
change vegetation or soil biota [5]. Climate
change is causing increases erosion of soil's
fluid and nutrient leaching, soil structure and
texture changes (due to increased tendency of
disintegration under the influence of climatic
excess), amplifying wind erosion (due to
higher summer temperatures and reducing
rainfall in summer), reducing the amount and
quality of soil organic matter, soil biota
biodiversity loss, soil salting etc [6].
In terms of soil, limiting factors of
agricultural production are:
 average annual temperature
 average annual rainfall
 gleyzation soil
 soil salinization
 textured Ap (0-20cm)
 groundwater depth
 slightly alkaline soil reaction
 humus reserve stagnant excess
moisture (surface). [4]

MATERIALS AND METHODS
Considering the existence of a long line of
statistics (both from National Meteorological
Agency archives, and field data from
meteorological stations and rainfall stations)
observations at each station Ialomita is
analyzed, from existing documentation and
computer sites was used for a comparative
analysis and verification of these phenomena
correlations.[7] To achieve a climatological
study it is envisaged the regime and
distribution of meteorological parameter for
which requires the application of a scientific
method of processing and interpretation of
climatological data:
 analyzing the expression in time and
space of the weather phenomena;
 determining average characteristics of
each analyzed climatic' s parameter;
 compute the average climatic
parameters in order to show deviations, that
difference method;
 calculate the frequency deviations
between different limits;
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 analysis of recorded values, averages
and extreme analysis, variability in time and
space, deviations etc.
RESULTS AND DISCUSSIONS
The effect of climate factors in Ialomita
county
Ialomita climate is temperate continental and
is characterized by very hot summers and very
cold winters with annual thermal amplitude,

from monthly and annual values of key
climate elements: temperature, precipitation,
cloudiness and sunshine duration.
Temperature: according to records, the
average annual temperature is distributed
fairly evenly across the county, ranging
approximately between 10.5˚C (Armăşeşti) in
the north-west and 11˚C in the lowlands
adjacent (Feteşti). During the year, the
temperature variation is continental, with a
minimum in January and a maximum in July
(fig.1).

relatively high daytime and low precipitation

Fig. 1. Monthly average temperatures during 1990-2000 (Ialomita county)
Data source: MARS climate database [10]

In the first half of the year, from February to
July temperatures are rising and inter-monthly
differences are positive and between 4 and
6°C, due process air heating, high values of
radiation balance and the development of
thermal convection. From year to year

between 1990-2000, temperature values
ranged between 9.8 and 14°C. Lowest average
annual temperature varied during the same
period, between 10 and 11.5°C.
Nebulosity: mean values of cloud in Ialomita,
from 1990-2000, varies relatively little.

Fig. 2. Spatial distribution of cloud during 1990-2000 (Ialomita county)
Data source: MARS climate database [10]

Evolution of the maximum cloudiness during
December-January, influenced the intense
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activity air circulation and cooling of the
lower layers of air in winter, but also increase
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of the cyclone activity and persistence of
layered clouds and fog, cloud lowest total of
the year is found in July-August (fig.2). On
cloud frequency is observed as the lowest
frequency of days with overcast sky meets the
warm period of the year (July to September).
Duration of bright sunshine: this is the
amount of time during the day, when the sun
shines and is generated by air masses flow
conditions. By analyzing the recorded values
was obtained as the average annual insolation,
as a direct result of the predominance of

sky is approximately 110, with 120 cloudy
sky and 130 days with overcast sky (fig.3). As
a result, this area is a good place to grow
vegetables and cereal.
Rainfall: climate influences the amount of
rainfall, which - Ialomita - decrease from west
to east and from north to south. The average
monthly quantities have very different values
from one month to another, but generally are
low, so the annual average rainfall for the
period 1990-2000 is 445 mm/year, but thr
trend shows a sharp decrease of the sum of
annual values (fig.4).

continental air is between 2100 and 2200
hours, the annual number of days with clear

Fig. 3. Duration of bright sunshine durring 1990-2000 (Ialomita county)
Data source: MARS climate database [10]

Fig. 4. Spatial distribution of rainfall during 1990-2000 (Ialomita county)
Data source: MARS climate database [10]

Analyze the correlations between climatic
factors and production of main crops
The vegetable production sector in Ialomita
county presents a great variability in terms of

average production, but the climate of this
region favors the development of agriculture,
because plain profile of this county.[3]
Ialomita agriculture is represented by the
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leading private sector, as a consequence of the
laws of the land, over 331,000 hectares, or
95% of the agricultural area of the county.
The region produces annually, on average,
almost 900,000 tons of grains, 140,000 tons of
technical plants, around 90,000 tonnes of
vegetables etc.
Regarding the share of main crops, cereal
grains are occupying over two-thirds of the
arable land, followed by technical plants and
fodder plants.
Cultivation of cereals prints a characteristic
note of the agriculture in this plain county,

where wheat and corn continues to occupy the
main place in crop production, as this cover
the consumption needs of the population.
Cultivation of cereals has a different
character, in accordance with the particular
conditions of the two large subunits of relief:
field and meadow (pond).[8] Thus, in the
field the preferred is wheat and forage crops,
and in poon areas are found mainly maize,
sunflower, alfalfa and vegetables. However,
wheat and maize occupies most of the arable
land area of the county, followed by
sunflower,
rapeseed,
soybeans,
rye.

Table 1. The evolution of agricultural production to the main crops during the period 1990-2000

Data source: www.insse.ro, Tempo-online [9]

Table 2. Paired Samples Correlations

Table 2 contains Pearson correlation test (own
calculation, developed by the authors),
measuring the degree of Association for each
74

of the pairs of variables analysed:
1. climatic factors (average temperatures,
rainfall, duration of bright sunshine,
nebulosity);
2. agricultural productions of major crops
(wheat and rye, corn, sunflower, potatoes,
vegetables, sugar beet).
In this context, it was calculated Pearson's
coefficients for correlation between all the
components of the two groups of variables, as
well as significance tests (sig) of these
coefficients. Basically, the analysis refers to
the degree and the sense of simultaneous
values' variation of the variable relative to the
other variables, using a linear model type (N
represents the total number
analyzed
variables).[2]
Evaluation of the intensity of linear
association between each of the two variables
is legitimate in this context, but offers a
information different than the difference test
between average (t test).[1]
Thus, table 3 shows the test “t” results, which
permits evaluation of the significance of a
certain characteristic changes in the same
variable in two different situations and is used
to examine the effects of independent
variables on one or more dependent variables,
are calculated also mean, standard deviation

Scientific Papers Series Management, Economic Engineering in Agriculture and Rural Development
Vol. 14, Issue 2, 2014
PRINT ISSN 2284-7995, E-ISSN 2285-3952

and standard error for each of the two groups
of variables.
Table 3. Paired Samples Test

From the analysis of calculated values, it can
be seen that the reported amount is not very
high, and the level of significance is not very
deep (the usual comparison level is .05 or
.01), what we suggest that presumption of

homogeneity variant has been not breached,
more precisely as the climatic factors
approximately group is equal to the group
represented by the main crop productions
(homogeneity variant).

Data source: own calculation on the basis of data from www.insse.ro, Tempo-online , developed by the authors
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[9]MARS
climate
database
–
http://wwwCONCLUSIONS
mars.lmd.jussieu.fr
[10]National Institute for Statistics, Statistical
Analyzing the influence of climate on
databases-Tempo-Online – https://statistici.insse.ro.

agricultural production in Ialomita County,
we
may conclude that the importance of climatic
parameters, climate characteristics and clime
resultant over a long period of time. The
results did not suggest good correlation
between all climatic factors and all crops
analyzed, but there should not be neglected
others factors that contribute to increasing
agricultural productivity.
Thus, of particular importance to raise the
production potential of the soil resources of the
county Ialomiţa are land improvement works
floodplain soils affected by excess moisture,
erosion and salinization or compensation
arrangement works for water deficit (irrigation).
Also, by doing agricultural works in time and
of good quality by using fertilizers,
amendments and pesticides by conducting
land reclamation (irrigation, drainage and soil
erosion), by improving technology and culture
through permanent change in the structure and
crop rotation agricultural soil productivity
increases providing growing crops.
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