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Abstract

Food problem has been and remains a major concern, both nationally and globally, and the population has or does
not have enough income to ensure structural physichological requirements of consumption. In the context of the
importance of the role incumbent main categories of food consumption, the paper aims to study the level both total
consumption in Romania and derivatives products and cereals, vegetables and fruits. Comparative dynamics shown
by appropriate indicators (quantitative physical units and calories) report highlights that resources/total
consumption is assured, but the differences in the levels of consumption of fruits and vegetables are considered
significant. Consumption aspect qualitative comparisons analyzed by means a reduction in the level of human
consumption, but there are slight differences (insignificant) for cereals, vegetables and very sharp significant fruit.
For dynamic analysis period can be reported elements of concern, the existence of annual decreases in the

consumption of fruit and vegetables.

Key words: agri/food product, availability of consumer, calories, consumption structure, level of consumption.

resources

INTRODUCTION

Referring to the movements of the
foodservice market is taken into question the
need for a permanent balance that must exist
in the resource / consumption . This paper
discusses ways to increase the resources
available for consumption and the main
categories of agricultural products and
foodstuffs . In Romania it finds a resource
group that is growing (cereals and vegetables)
, and other produse la which is a decrease ( of
fruit) . These types of movements in the
market are considered to be items of interest ,
which exerts pressure on the family budget for
food safety. This is compounded by
inequalities in income distribution , which
created large differences in quality of use ( for
certain types of food cart is daily ) . This
paper seeks to attract attention, both in terms
of energy content of food, especially the
opportunity to improve the structure and
quality.

MATERIALS AND METHODS

The theme addressed primarily aims to
analyze the consumption of resources and the
main categories of crops (being accumulated
and their derivatives) at national level
showing the need for a more complete product
range to ensure an optimal structure of annual
household consumer demand. The research
conducted was used in methods and
techniques of knowledge of descriptive
identification problems between
differentiations between consumption levels
for the main categories of food products
(cereals, vegetables, fruits). The methodology
has been defined: consumption (consumer
availability) annual average food per capita,
expressed in physical units, that later on
appropriate indicators to determine the
content in calories and nutrients for average
daily consumption (according to the average
consumption daily net for the three categories
of food products). There have been calculated
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and dynamic analyzes of two categories of
indicators by physical or percentage:

- Quantitative about the available resources
and existing national human consumption,
expressed in physical units (tons) annual total;
- Qualitative structure of food consumption in
Romania, expressed as daily average calories
[capita.

Comparative structure was performed while
(growth from 2006 to 2011) and to the overall
level of the indicator, followed surprise
differentiation existence consumptions for the
three categories of products consistent with the
average insurance possibilities food basket.
Information base of the work was the data taken
from the National Institute of Statistics of
Romania and the results of investigations.

RESULTS AND DISCUSSIONS

In our country, according to data from the
available resources and consumption is one of
the most representative indicators of living
standards and thus of the level of economic

and social development. The
representativeness of this indicator analyzed
the structure of its main plant products has
however certain limitations, since not reflect
and qualitative elements of nutrition. Food
consumption IS a socio-economic
phenomenon caused by a multitude of factors,
which include: the amount of resources, the
development of food production, household
consumption and consumer traditions and so
on, which plays an important role. According
to statistics, in the last decade quantitative
structure was influenced mainly by the price
increase product quality while reducing
consumption.

According to these views in the original work
was done in the knowledge differentiation
total human consumption of resources and the
availability of the main categories of food
products plant, later to be known as the
comparative structure of food consumption.

Table 1. And the available resources for human consumption in the main categories of food products in Romania.

Specify oM 2006 2007 2008 2009 2010 2011
CEREALS AND CEREAL PRODUCTS ( grains equivalent )
total tons 16183897 | 9458701 | 18359495 | 16679409 | 18187170 | 22312739
0,
Resources §)06compar9d © 1 100 5844 | 113.44 103.06 112.37 137.87
total tons 4487369 | A4°9973 | 437088 | 4310620 | 4277194 | 4385824
1 0,
Avallable_ for human | % Compared to 100 99.30 9776 96.06 95.31 97.73
consumption 2006
0,
% of - total | oo 0, 4710 | 23.89 25.84 2351 19.65
resources
VEGETABLES AND VEGETABLE PRODUCTS ( equivalent vegetables)
total tons 3895131 | 3149515 | 3077355 | 3645947 1 5670091 | 3976878
0,
Resources 2/‘606C°mpar6d © | 100 80.85 | 94.40 93.60 94.40 102.09
total tons 3361849 | 3103772 | 3263413 | 3030231 | 3153854 | 3281687
0,
Available  for  human 2/2’)O6C°mpare‘j © 1 100 9232 | 97.07 90.13 93.81 97.61
consumption o of ol
0 86.30 98.54 88.74 83.11 85.77 82.51
resources
FRUITS AND FRUIT PRODUCTS ( fresh fruit equivalent )
total tons 3145314 | 2665017 | 2977117 | 2922036 | 2840020 | 3055366
Resources ;/‘(’)OGC‘)mparEd © | 100 8472 | 94.65 92.90 90.29 97.74
total tons 1795354 | 1459899 | 1432279 | 1337730 | 1353943 | 1506861
0,
Available  for  human 2/‘606C°mpar6d © | 100 8131 | 79.77 7451 75.41 83.93
consumption % of total
0 57.08 5478 | 48.10 45.78 47.67 4931
resources

Source: Food balance sheets in the year 2007-2011, National Institute of Statistics, 2008-2012[3][4]
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1.Resources and availability for human
consumption in the main categories of food
products.

Availability of human resources and
consumption characterize reducing negative
impact on the natural environment while
maintaining or increasing the living standards
of the people. In the study the level and
degree of representativeness of these
indicators was played dimensional, a
comparison of the dynamics of time, along
with a comparison to the available resources.
Table 1 illustrates this in that category agro
grain  products, fruits and vegetables
(equivalent grains and fresh produce) for the
dynamics of the period 2006-2011.

- Cereals and cereal products, the quantity of
resources successively years amplification
analyze records that in 2011 over 2006 is
represented by an increase of 37.87 %. For the
same period, and a basis for comparison,
available for human consumption is below the
2006 level oscillations is between 95.31 %
and 99.30 %. Simultaneously to the available
resources consumption is much lower
(between 47.10 % and 19.65 %), the trend
recording a declining trend;

- The category of vegetables and vegetable
products resource levels report
resources/consume are oscillating, the trend is
growing, noting that in 2011 compared to
2006 where the growth is 37.87 %. In
comparison to the available for human
consumption in 2006 is shown by a decrease
reaching in 2009 to 96.06 %, followed by an
increase that reached in 2011 to 97.73 %. Also
consumer availability is inferiror to total
resource levels are oscillating in all years
analyzed, but where there is a slight decrease
in the consumption;

- The category of fruits and fruit products for
comparison base in 2006 the downward trend

is uncertain as to how the available resources
consumption.  Resources is  significant
decrease in 2007, with -25.28 % and
consumer availability in 2010 of -9.71 %. In
the category of fruit and fruit products, it is
found that the available human consumption
to the level of annual resources is much lower
(one can see the situation of the period
20062008 the percentage values are between
57.08 % and 48.10 %, while in the 2009-2011
values lie between 45.78 % and 49.31 %,
which indicates a decreasing rate).

From all this we can deduce the existence of a
resource increases in grains and vegetables,
but a decrease in fruit. On availability there is
a quantitative diminution for all three product

categories analyzed is inferiror to level
resources.

2.Comparative structure of food
consumption. Previously analyzed

quantitative disparities join the qualitative,
expressed in calories (average daily
calories/capita) consumption necessary to
ensure the structure of food consumption
needs of the population. On this problem was
analyzed on the one hand and the dynamics of
total food consumption in the consumption of
animal products, continued through a
comparative analysis of the situation of
consumption categories of grain products,
vegetables, fruits.

a) the level and dynamics of consumption in
Romania, shown in Table 2, means an annual
trend of decreasing both total calories and for
animal consumption. By comparison to 2006,
there may be successively the annual
consumption decreases, which in 2011
reached a -7.41 % decrease in total calorie
intake and calorie consumption -12.55 %
animal.

Table 2. The level and dynamics of consumption in Romania (daily average calories/capita)

Specify U. M. 2006 | 2007 | 2008 | 2009 | 2010 | 2011
Total calorie consumption nationwide Average daily / capita | 3455 | 3290 | 3300 | 3273 | 3212 | 3199
% Compared to 2006 100 | 95,22 | 95,51 | 94,73 | 92,96 | 92,59
Total consumption of calories of animal | Average daily / capita | 925 912 920 888 833 809
origin % Compared to 2006 100 98,59 | 99,45 | 96 90,05 | 87,45
% Of total
consumption 26.77 | 27.72 | 27.87 | 27.13 | 25.93 | 25.28

Source: Romanian Statistical Yearbook, years 2007-2012, National Institute of Statistics[4]
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Comparison of annual consumption of animal
calories to total calorie decrease recorded the
same trend (which in 2011 reached 25, 28 %).
b)The Comparative structure of the power
consumption of the main categories of

vegetable, shown in Table 3, mentioned a
trend of consumption of these products, the
annual 2006-2011 differentiated structure can
be shown below.

Table 3. Comparative structure of food consumption in Romania (expressed in average daily calories /capita).

Specify UM,

2006 2007 2008 2008 2010 2011

total calorie consumption

1329,8 | 1315,6 | 1299,4 | 1280 1268,1 | 1308,8

Cereals and cereal products | % Compared to 2006

100 98,93 | 97,71 |96,25 | 95,36 | 98,42

% of total calories national

38.48 |39.98 |39.37 |39.10 |39.48 | 40091

% of total calories of animal

origin 143,76 | 144,25 | 141,23 | 144,14 | 152,23 | 161,78
Vegetables and vegetable | total calorie consumption 119.7 | 1143 | 122.7 | 110.7 | 115.0 | 120.3
products % Compared to 2006 100 95.48 | 102.50 | 92.48 | 96.07 | 100.50

% of total calories national

3.46 3.47 3.71 3.38 3.58 3.76

% of total calories of animal

origin 1294 | 1253 | 1333 | 1246 | 13.80 | 14.87
Fruits and fruit products total calorie consumption 155.3 | 1334 | 135.1 | 118. 1189 | 132.2
% Compared to 2006 100 85.89 | 86.99 | 76.30 | 76.56 | 85,12

% of total calories national

4.49 4.05 4.09 3.62 3.70 4.13

% of total calories of animal
origin

16.78 | 14.62 | 1468 | 13.34 | 1427 | 16.34

Source: Food balance sheets in the year 2007-2011, National Institute of Statistics, 2008-2012. [3][4]

- For cereals and cereal products consumption
is uniform, even if recorded oscillations can
be considered insignificant. This level is
maintained and share to the total national
consumption of calories (between 38.48 %
and 4091 %), but there is a growing
percentage of the total consumption of
calories of animal origin (which is between
143, 76 %, and 161.78 %);

- The category of vegetables and vegetable
products, there is an absence of increased
calorie consumption (as reported and an
annual non-uniformity). Compared to the
national average amount of annual oscillations
are reported but not caused an increase in
consumption.  Making comparison and
vegetable consumption of vegetable products
to total calorie consumption animal is an
increase in successively years is between
12.94 % (in 2006) and 14.87 % (2011);

- Fruits and fruit products are observed
oscillations of consumption levels that can be
played as follows: to the total calories
consumed is a decrease in consumption for
the category fruit and fruit products, which in
2011 compared to 2006 is -14 88 % (from
155.3 to 132.2 calories/day) comparing fruit
to fruit derived from the national level is also
declining (4.49% in 2006 to 4.13% in 2011),
10

the reported annual levels and oscillations
(between 4.49% and 3.70 %), the comparison
category fruit and fruit products, total calorie
consumption to animal within the same
reduction (16.78 % and 13.34 %) who
maintained annual oscillations.

Regarding the problem with the structure
qualitative consumption compared there is a
decrease in human consumption but there are
slight differences (insignificant) for cereals,
vegetables and very sharp significant fruit.

CONCLUSIONS

In a study addressed several issues, among
which the most important can be played by
the following:

Given the importance that is given to
improving nutrition structure concluded that
the available resources and consumption on
the one hand and indicators calculated per
capita consumption on the other hand, are
important indicators in assessing the standard
of living of the population.

At the national level by the presence of food
resources is said to be producing more, which
can be appreciated and consumer availability.
Found the existence of a resource increases in
grains and vegetables, but a decrease in fruit.
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For available is a decrease in the level of all
three product categories analyzed is inferior to
level resources. This is because food
consumption is linked to declining purchasing
power, disposable income, the rate of
inflation, rising prices and tariffs for some
goods and services. Thus during the period
2006-2011 remains an unstable situation,
which in the end is characterized by
maintaining fluctuations in resource levels
and the available food and food of plant origin
are required to participate in quantities of
increasingly large food population.

Regarding the energy content of the food
expressed in average per capita today is no
question of recovering the disparities, but
rather of structural- qualitative improvements.
Total calorie consumption per capita national
decreases, but the level and pace consumption
reduction by comparison to animal calories is
much more pronounced. This is because the
pressure on the family budget food security is
reinforced by inequalities in income
distribution, deepened after 1990, which
created the striking differences in qualitative
structure of human consumption (food basket
daily) for certain categories of consumers.

For the main vegetable products analyzed
(cereals, vegetables, fruits and their
derivatives),  of  consumption  versus
qualitative analysis of the problem is a
decrease in human consumption but there are
slight differences (insignificant) for cereals,
vegetables and very sharp significant in fruits.
Currently providing physiologically normal
consumption for the entire population is
closely related to the structure of foods by
analyzing the achieved annual growth,
evidenced by the positions they occupy the
most important categories of food products.
Are given in terms of quantity
resources/available consumer and
qualitatively in terms of annual consumption
rate changes and in accordance with the
requirements of increasing consumption,
which warranted items of concern relating to
annual reductions in the consumption of fruit
and vegetables.
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Abstract

In field experiences on soddy-podzolic sandy soil of Meshchersky lowland high agroeconomic efficiency of an
adaptive link of a crop rotation with, grown up on grain, a potato and barley is established, at entering winter
wheat straw under lupine . Straw in a combination with lupine has proved to be a perspective reserve of
reproduction of fertility of soils without participation of nitrogen of mineral fertilizers.

Keywords: annual (blue) lupine, crop rotation, fertilizer, nitrogen fixation, straw grain

INTRODUCTION

Feature of bean cultures is their ability
partially to satisfy requirement for nitrogen at
the expense of its symbiotic fixing with
bacteria from atmosphere [1]. By E.P.
Trepachev's (1999) estimations, at the
expense of atmosphere nitrogen it is formed
from 30 to 80 % of a crop of the bean. The
sizes of alienation of nitrogen of soil depend
on factor symbiotic nitrogen fixation [4]. It is
more, the less share of alienated nitrogen from
soil and on the contrary.

Straw influence as fertilizers on circulation of
nutrients and productivity can be carried out
by two ways: first, available in straw and
nutrients released as a result of a
mineralization can directly raise their stock in
soil and be consumed by plants; secondly,
thanks to processes of decomposition owing
to amplifying microbiological activity
availability of nutrients of soil to plants can
change [2,3].

Operating ratios of elements of the food
which is a part of the vegetative rests (except
nitrogen), usually in 3-4 times above, than
from mineral fertilizers or from stocks of
mobile elements in soil [5,6].

For each bean culture the factor nitrogen
fixation in the given concrete conditions is
defined [7,8,9]. As the most simple and

satisfactory method with reference to field
conditions bean and cereals under the
maintenance the method of comparison can
serve in them of nitrogen counting on unit of
the area [4]. Improvement of technology of
use of straw under blue lupine in a field crop
rotation was the purpose of our researches.

MATERIALS AND METHODS

The investigation took place in the Long-term
Fertilization Experiment located in
Meshcherskaya Lowland (in the center of the
East European Plain) (56° 03’ N, 40° 29’ E) at
150 m above sea level. The site is situated in
the zone temperate continental climate,
average rainfall for the year - 599 mm, the
average temperature for the year - 3.9° C.
Soddy-podzolic sandy soil, are low in organic
matter (Corg content — 0,79 %) and nutrients,
unstable water regime, acidity (pHyc — 5,1).
Researches spent in long field experience in
VNIIOU skilled field. Here (in this
experience) since 1995 influence application
of straw grain on fertility of soddy-podzolic
sandy soil and efficiency of cultures grain-
row crop rotation is studied: lupine - a potato
— barley.

Under a potato and barley mineral fertilizers
did not bring, under lupine ploughed an
eddish and winter wheat straw under the
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following scheme: 1. Eddish: plowing (in the
autumn) - the control (EP); 2. Eddish: disking
& plowing (in the autumn) (EDP); 3. Eddish +
straw: plowing (in the autumn) (ESP); 4.
Eddish + straw: disking & plowing (in the
autumn) (ESDP); 5. Eddish + straw: disking
& plowing (in the spring) (ESDPs).

RESULTS AND DISCUSSIONS

The weight of the ploughed straw on the
average has made 4,8 t ha®, an eddish and
roots - 2,7 t ha™. With straw in soil 19,8 kg of
nitrogen, 10,4 kg of phosphorus and 48,5 kg
Kalium per 1 ha™, with an eddish and roots -
8,5 have arrived; 4,7 and 19,5 kg, according
to (Table 1). More boldly to estimate
efficiency of straw under lupine and it after
effect together with lupine on a potato and
barley, a winter wheat grain vyield at
calculations did not consider

Table 1. The agrochemical characteristic of the plant
rests of a winter wheat (an average for 3 years)

fertilizer influence straw practically has not
rendered some nitrogen.

Table 2. Influence of application straw on the
maintenance of the nitrogen in a lupine biomass,
nitrogen fixation factors and the sizes of consumption
by lupine plants (on the average for 3 years)

Variant of | General Carryin | Consumption | Nitrogen
experience | carrying goutN [ N from | fixation

out N, kg | from atmosphere, rate

ha soil, kg | kg ha*

ha*

EP 80,9 28,3 52,6 0,65
EDP 87,5 28,4 59,1 0,66
ESP 106,0 27,9 78,1 0,74
ESDP 118,0 28,1 89,9 0,77
ESDPs 137,0 28,0 109,0 0,80

Processing methods of use of straw on
fertilizer were reflected in efficiency of a link
of a crop rotation (Table 3). In treatment
“ESP” in was the most effective, efficiency of
a link of a crop rotation has increased by 23,1
% in comparison with the control. Efficiency
of a link of a crop rotation has increased by
18,6 % in treatment “ESDP”, at “ESDPs” - on
21,1 %.

Table 3. Efficiency of straw application in a link of a
crop rotation with lupine

Plant rest Weight The maintenance of elements of a food

of air-dry in a solid, %

organic

substance

-1
. tha C N CIN | P,0s | K20
ratio

Straw 4,24 476 | 0,47 | 102 | 0,25 | 1,14
Eddish and | 2,03 47,71 0,43 | 113 | 0,23 | 0,95
roots

Thus, in soil with an eddish and roots 33
kg/hectares NPK (variants 1, 2), and with
straw, an eddish and roots - 111 kg/hectares
NPK have arrived on the average (variants 3-
5).

Research has shown, that at fertilizer straw
the factor nitrogen fixation (Table 2) raises.
The general carrying out of nitrogen and its
carrying out from atmosphere on a straw
background considerably increase. So, the
general carrying out of nitrogen in the
treatments with straw depending on a way and
term entering has increased on 31-69 % in
comparison with the control, carrying out of
nitrogen from atmosphere - on 48-107 %. For
the size of carrying out lupine from soil
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Variant Gathering Increase Level Rate
of g. u of a of power
experien | commodity profita | it is
ce output, bility, effectiv
dtha % e, %
dtha™ %
g.u.
EP 79,8 - - 154,2 | 2,40
EDP 83,9 4,1 51 | 160,8 | 2,51
ESP 98,2 18,4 23,1 | 2138 | 2,99
ESDP 94,5 14,7 18,6 | 200,9 | 2,83
ESDPs 96,6 16,8 21,1 | 199,1 | 2,86

Least significant difference 05 t ha™ 10,8

The analysis of economic and power
efficiency from straw application under blue
lupine in a crop rotation link has shown, that
level of profitability of cultivation of cultures
at straw use on fertilizer has raised on 41,8-
58,7 %, the factor of power efficiency in
variants with straw has increased by 15,0-21,5
%.




Scientific Papers Series Management, Economic Engineering in Agriculture and Rural Development

Vol. 14, Issue 1, 2014
PRINT ISSN 2284-7995, E-ISSN 2285-3952

Carrying out NPK from soil on 1 T basic
production, taking into account collateral,
defined by the laboratory analysis, has shown,
that consumption nitrogen by lupine (with a
deduction symbiotic) in variants without straw
on the average there was above on 19,4 %
(Table 4). Carrying out of phosphorus and
Kalium has appeared above in variants with
straw. Phosphorus consumption at straw
entering was more on 15,7-29,8 %, and
Kalium - on 16,2-31,5 %.

Table 4. Total balance NPK in a link of a crop rotation
with blue lupine, a potato and barley

shown. If on all cultures to accept the nitrogen
maintenance for unit on phosphorus for lupine
it will make 1,1, potato 0,7 and barley - 0,4.
And on potassium - 1,8; 1,7; 1,1 accordingly

Table 5. Parity of the elements consumed by cultures in
a crop link

Variant Lupine annual Potato Barley
of (blue) on grain N:P,05:K,0
experien N:P,05:K,0 N:P205:Kz0
ce
EP 1:0,9:1,5 1:0,8:2,0 1:0,4:1,07
EDP 1:0,8:14 1:0,7:1,7 1:0,4:1,07
ESP 1:1,2:2,0 1:0,7:1,7 1:0,4:1,06
ESDP 1:1,2:2,0 1:0,6:1,7 1:0,4:1,09
ESDPs 1:1,2:2,6 1:0,6:1,4 1:0,4:1,08

Variant of N P,0s K,0O
experienc
e
Has arrived with straw and symbiotic nitrogen kg ha™
EP 61,1 4,7 19,5
EDP 67,6 4,7 19,5
ESP 106,4 15,6 68,0
ESDP 118,2 15,6 68,0
ESDPs 137,3 15,6 68,0
Carrying out from soil of three crops kg ha™
EP 96,9 67,1 150,0
EDP 106,5 67,1 151,0
ESP 132,3 88,3 204,1
ESDP 116,0 82,5 182,2
ESDPs 90,9 89,5 188,0
Thus, straw entering under  Lupine

impoverishes its nitrogen and accordingly
fiber, increasing the maintenance of
Phosphorus and Kalium. The nitrogen
"intended"” Lupine, is spent soil microbial
biota at a straw mineralization. At the same
time during straw decomposition a food
Lupine Kalium and Phosphorus that promotes
their accumulation in a crop improves.

Straw entering after effect on a potato and
barley under Lupine did not influence size of
carrying out of elements of a food by a unit of
production. On the average by five variants of
experience the leguminous culture — lupine
annual (blue) differed from grain culture -
barley three times the smaller expense of soil
nitrogen, in 1,6 times - potassium on a unit of
production that underlines resource saving a
role of lupine in a crop rotation.

In table 5 the parity of three basic elements of
the food lupine consumed, by a potato and
barley from soil in a crop rotation link is

At definition of actual carrying out NPK by
each culture on the average for 3 years in a
crop rotation link it is shown: the potato after
lupine consumes nutrients in 1,2-1,6 times
more lupine and in 1,5-2 times of more barley
following it. Plowing of straw in the spring
under lupine its best use of lupine was
provided at absence effect on barley. Total
carrying out NPK on three cultures in variants
with straw has appeared above on 17,5-36,2
% above, than on the control.

Table 6. Condition of balance (kg ha™) and its intensity

(%)
Vari N P,0s K,O
ant _
of Balan | Inten Balan | Inten Balan | Intensity
expe | €€ sity ce sity ce
rienc
e
EP -35,8 63,1 -62,1 7,0 - 13,0
130,5
EDP -38,9 63,5 -62,4 7,0 - 12,9
1315
ESP -25,9 80,4 -12,7 17,7 - 33,3
136,1
ESD +2,2 1019 | -66,9 18,9 1142 37,3
P
ESD | +46,4 | 1510 | -73,9 17,4 120,0 36,2
Ps

If to compare the total maintenance of lupine
nutrient elements and a potato, including fixed
air nitrogen, close enough results turn out.
However sources of nitrogen for these
cultures the different: its most part lupine was
received from air, and row by culture - a
potato - from soil, a stubbly root rests and
lupine exudates.
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Lupine as a crop rotation component -
resource saving culture, a potato consuming.
Lupine advantage before a potato and barley -
its ability positively to react to entering of

straw without application of nitrogen

fertilizers.

Table 7. Operating ratios of nutrients elements, %
Variant of N P,0s K0
experience

EP - - -
EDP 14,2 0 5,0
ESP 33,2 136,0 54,1

ESDP 16,1 98,7 56,1
ESDPs 4,0 144,0 55,9

Analyzing data of tables 6 and 7 it is possible

to draw following conclusions:

- nitrogen balance in a link of a crop rotation
with lupine, fertilized by straw, positive only
at its preliminary disking before plowing. The
operating ratio of nitrogen from straw and soil
at the expense of increase in a share of
symbiotic nitrogen thus decreased,;

- balance of Phosphorus and Kalium deeply
scarce by all variants of experience;

- the combination lupine with straw provides
increase in carrying out of phosphorus for
rotation on size close  phosphorus
maintenances in straw;

- straw introduction in a link of a crop rotation
with lupine saves up resources soil potassium
in the quantity, arriving with straw;

- for three-year rotation at straw use under
lupine increases intensity of balance on
nitrogen on 17.3-87.9 %, on phosphorus - on
10.9 - 11.9 %, on potassium - on 20.3-24.3 %;

- on straw operating ratios of phosphorus and
potassium from soil and straw increase.

CONCLUSIONS

As a result of carrying out of researches it is
revealed high agroeconomic, agrochemical,
resource-healing and energy-saving efficiency
of sharing blue lupine and winter wheat straw
in a link grain-crow a crop rotation on soddy -
podzolic sandy soil. Straw application under
blue lupine in a crop rotation link was
economically and energetically favourably. It
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was most effective autumn 3amamka Straw
without application disking.

Lupine differed from grain culture - barley
three times the smaller expense of soil
nitrogen and in 1,6 times -potassium on a unit
of production that underlines resource saving
a role of lupine in a crop rotation. Total
carrying out NPK on three cultures (blue
lupine-potato-barley) in variants with straw
above on 17,5-36,2 % in comparison with the
control that is connected with increase of
productivity of cultures.

Nitrogen balance in a link of a crop rotation
with lupine, fertilized by straw, positive only
at its preliminary disking before plowing
(from 2,2 to 46,4 kg ha™. The operating ratio
of nitrogen from soil and straw at the expense
of increase in a share and prevalence of
symbiotic nitrogen in lupine crop are
decreased. At the same time lupine and straw
do not compensate some phosphorus and
potassium with a crop. The balance on these
two elements negative also demands a heavy
use of mineral and organic fertilizers.
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Abstract

The goals of our research were to identify the melliferous base of Vurpdar locality (Sibiu County), emphazing the
important aspects, such as: the diversity of the melliferous species, the heating index of blooming (T° C), the
average data of starting of blooming, the honey production (kg/ha), the apical balance. The applied research
methods were as follows: observation in the field, the method of direct gathering of different plant species and their
identification in the lab. As a result of our researches there was established the taxonomic structure of melliferous
flora in the researched area, in this respect being identified 38 taxonomic groups belonging to herbs, bushes or
trees, Besides these species of melliferous plants there were identified other 5 tree species without flowers (manna
honey) in the area. As a conclusion there can be asserted that the territory of Vurpdr locality holds a valuable
malliferous potential. The apiarists dealing with putting into value this territory need to know exactly this potential

and also the weather conditions of the area.

Key words: the melliferous basis, vegetable

INTRODUCTION

The From the insects, ones that have
fascinated the imagination of man during his
existence were, of course, the bees. Creation
of Gods, the bees have always impressed
through their organization, their behavior and
especially through the result of their work, the
honey. The bees’ ethnology inspired beliefs,
legends, literary works, material for studies
and scientific researches, generating complex
symbols, which found their expression
through the texture with golden thread of tiny
creatures even on an imperial mantle.

The present economic importance raises a
high pedestal through the bees’ products in
the traditional folk medicine, in the allopathic
medicine as well as in the cosmetic and
pharmacy industry.

In the antiquity Plinius the Old allotted a great
space in his encyclopedia, Naturalis Historia,
to the bees and honey. The honey was
considered a God’s gift. “This substance,
Plinius said, was coming from air, especially
at the rising of constellations. It represented
the sweat of the stars, the saliva of stars or a

secretion of the air when it was purifying” [9].
The bees gathered it from the leaves of the
trees and vegetation.

Controversies upon the origin of the manna
there were and there still are. The idea that the
honey came from the air persisted till the 18"
century when there were drawn two theories:
the idea of vegetal origin, which sustained
that the manna was a secretion of the plant
and the theory of animal origin, which gave
priority to the aphids’ dejections. Till
nowadays, the fact that the honey could come
from the fleas’ dejections horripilate a lot of
people.

The bees-plants binominal with their
reciprocal existential conditioning is one of
the most fascinating phenomena within the
Mother Nature. The bees gather the nectar of
the plants and, in change assure the
perpetuation through pollinating. The plants’
pollinating is a restrictive factor in cultivating
the fruit trees, the cereals, vegetables, fodder
plants, and so one... In this blessed binominal
stand one in front of other the bees and the
plants. There was appreciated that in Europe
for an efficient pollinating of the cultures
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there would be needed 13 millions beehives
[13].

The melliferous plants, those plants producing
the nectar and those supplying manna through
the plant fleas are the second factor of
importance in this binominal.

The study upon the plants on the Sibiu County
territory was started in the 17" century. Till
the 19" century there were collected 850
cormophit species and there were published
460 species [2]. In the list of professor J. C.
Eder from “Observations of Natural History”
(1786-1799) was mentioned for the first time
Vurpar locality, as being part from the list of
70 cormophite species in Sibiu [2]. A
significant contribution in this field was also
brought by Schullerus Pauline round 1916
[10] and 1920 [11], which came to complete
this list. Nowadays the total of cormophite
species on the territory of Sibiu County is of
2455 [2].

The melliferous potential of an area consists
of the capacity of this zone to assure the food
of the bees’ families. The quantity of the
nectar and of the pollen from the spontaneous
flora and from the cultures as animal and
vegetal manna is influenced by numerous
factors depending directly on melliferous
flora. Among these determinative factors
there are: the species, the plants age, the
blooming period, genetic factors as well as the
size of the flowers, their position on the plant
assuring the development as well as the
easiness of approaching it by the bees and last
but not least the sanitary stage of the area. At
national level Sibiu County is situated on the
34™ place among the counties of Romania,
having a potential of 6242.4 tones honey [4].
The present study wants to bring a plus to the
literature  of specialty regarding the
melliferous flora in Vurpar locality, Sibiu
County.

MATERIALS AND METHODS
The researches took place in Vurpar locality
during 2013.

For achieving the goal of researching and
knowing the flora from the studied ecosystem
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there were taken into consideration specific
methods, such as:

- the observation regarding the inventory of
the flora within the area of Vurpar locality
(Sibiu County), the 4™ apical area in our
country, identifying the melliferous species
and their blooming period;

- the method of direct collecting of the plants,
guantitative method, using the simple tools
and materials: little metallic shovel used for
taking out the underground part of herbs; little
metallic box for caring the plants.

- the lab phase comprised operations of
unwrapping of the botanical material and
determination; for this operation there were
also used bibliographic sources [1], [2], [3].
[5], [6], [7], and [8].

RESULTS AND DISCUSSIONS

Vurpar locality is situated in Hartibaciu
plateau, in the centre of Sibiu County and is a
part of those 90,000 hectares that were
declared Sit Natura 2000. The relief of the
locality is a hilly one with the height round
500 and 712 meters. In this area the
agriculture is friendly with the environment,
living together with a rich flora.

Figure 1. The localization of Vurpar locality in Sibiu
County
Source:http:/upload.Wikimedia.org/wikipedia/commons
/5/59/Vurpar_jud_Sibiu.jpg

This area comprises: meadows 18%, hay field
20%, forest 38% and the rest of 24% being
arable land. The hay fields with their wild
flora have an economic importance both for
the selection of fodder cultures as well as for
the apiculture [15]. This melliferous base of
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Vurpar locality includes species of herbs,
trees and bushes with variable apical balance
(Table 1).

Table 1. The meliferous basis in Vurpar locality (Sibiu
County) in 2013

Heat The .
INF . index of average Honey Apical
Species name bloomin d productio balance
9 ataof | iha)
(T°C) blooming 9

1. 2. 3. 4. 5. 6.

L Vaccinium myrtillus L. 525-680 05-15.05 [15-30 medium
(afin)

R Aesculus 475-525 [27.04.-07.05 [50-100 medium
hippocastanum L.
(castan salbatic)

B Allium cepa L. [1330-1540  [20-30.06 1120 medium-
(ceapd semincerd) high

u Thymus vulgaris L. 1230-1430  [15-25.06 150 medium
(cimbru)

5 Cerasus avium (L.) [220-330 [10-20.04 30-40 medium
Moench(cires)

6 Ribes nigrum L. [275-395 [14-24.04 [20-50 medium
(coacdz negru)

7 Salvia verticilata L. [1330-1540  [20-30.06 1400-600 medium
(urechea porcului)

B Cucurbita pepo L. [765-940 [20-30.05 140-50 medium
(bostan, dovleac)

9 Fragaria vesca L. 689-765 [15-20.05 1) medium
(fragi de padure)

[0 Mentha aquatica L. [1400-1575  [22-30.06 20 high
(izma broastei)

L1 Menthe piperita L. [1620-1870  |05-15.07 [100-200 medium

(izma buna)

12 Stachys recta L. [1130-1335  [10-20.06 [150-250 medium
(jales salbatic)
L3 Medicago sativa L. 680-850 [15-25.05 [25-250 medium
(lucerna)
14 Malus domestica L. [350-450 [20-30.04 30-42 medium
(mar)
L5 Vicia pannonica Crantz  [765-940 [20-30.05 30-50 medium
(mazariche ungureascé)
6 | Viciasativa L. 850-960 [25-31.05 10-30 medium
(mazariche de
primavara)
[L7 | Viciavillosa Roth [765-940 [20-30.05 [30-50 medium
(mazdriche paroasa)
18 | Rubus caesius L. 798-960 22-31.05 30-50 medium
(mur)
9 | Sinapis arvensis L. 765-940 20-30.05 o medium
(mugtar salbatic)
R0 Taraxum officinale L. 176-275 05-15.04 200 medium
(papadie)
R1 | Prunus spinosa L. 350-450 [20-30.04 25-40 medium
(porumbar)
R2 Prunus domestica L. [300-350 [15-25.04 20-30 medium
(prun)
23 Brassica napus L. 220-330 [10-20.04 #0-50 high
(rapita)
R4 Robinia pseudoacacia [600-765 [10-20.05 [L000 ery high
L.
(salcam)
R5 | Salixalba L. 100-135 20-30.03 100-500 high
(salcia alba)
26 Salvia pretensis L. [798-960 [22-31.05 280 medium
(salvie de camp)
R7 | Salvia nemorosa L. 1750-1980  [10-20.07 300 medium
(jales de camp)
R8 | Eryngium campestre L.  |1750-1980  [10.-30.07 100 medium
(scaiul darcului)
9 | Origanum vulgare L. 1130-1335  [10-20.06 [70-80 medium
(sovarf)
B0 | Onobrychis viciifolia 1038-1235  [05.05-06 120-300 high
Scop.
(sparceta)
Bl | Melilotus Officinalis {990 01.06-09 B00 high
Lam.
(Sulfina Galbena)
B2 | Tilia tomentosa Moench [1400-1450  [17-27.06 [1000-1200 ery high

(tei argintiu)

B3 | Tilia cordata Miller 1050-1100  [02-12.06 600-1000 high
(tei pucios)

B4 | Trifolium repens L. 765-940 [20-30.05 [100-250 high
(trifoi alb térator)

B5 | Trifolium pretense L. 1230-1430  [15-25.06 25-50 medium
(trifoi rosu)

B6 | Lamium maculatum L. 680-850 [15-25.05 50-150 medium
(urzicd moarta)

B7 | Lamium purpureum L. 80-135 [20-31.03 50-90 medium
(sugel puturos)

B8 | Rubus idaeus L. 1038-1235  [05-15.06 50-200 ery high

(zmeur)

The analysis of the data in table 1 emphasizes
the diversity of plant species having the
blooming period between March (20" March
2013 at Salix alba L.) and ending in
September (Melilotus officinalis Lam.). The
maximum of favorability of harvesting is in
May (14 species) and June (12 species). The
long interval of blooming till March to
September covers the entire season of
harvesting for the bees, the obtained “poly
flower” honey being a quality honey. In the
same time the long period of blooming
assured favorable conditions for the bees’
families, meaning less manipulations and
transports for these.

Our study in the area of Vurpar locality
showed that the territory is isolated from the
pollution agents so that the melliferous flora
assuring nectar and pollen without polluting
agents, the obtain honey being considered an
ecologic product.

From the point of view of apical balance the
melliferous base of Vurpar locality is
relatively high. From the total of 38 species,
which constitutes the melliferous flora 27
species, representing 71.05% have a medium
apical balance, 6 species (18.42%) have a
high apical balance and 3 species (7.89%)
have a very high apical balance and only one
species frames in the medium-high category
(2.64%).

The  highest  production of  honey
(kilograms/ha) in 2013 was obtained from the
species Tilia tomentosa Moench (1000-1200
kg/ha) and Tilia cordata Miller (600-1000
kg/ha).

Table 2. Species of bushes without flowers (manna
honey) on Vurpar area (Sibiu County) in 2013

N Heat index The Honey Apical

r . . average 4
Species name of blooming production balance

Fre (T™0C) data of (kg/ha)

blooming

1 2. 3. 4. 5. 6.

L Corylus avellana L. [10-35 05-15.05 RO medium
(alun)

R Abies alba Miller 1335-1625 [20.06-05.07 “o nigh
(brad)

B Fagus sylvatica L. [680-850 [15-25.05 RO medium
(fag)

H“ Picea abies (L.) [1330-1540 [20-30.06 650 nigh
Karsten
(molid)

b Querqus robur L. 350-450 [20-30.04 RO medium
(stejar)

The manna production is provided in the
researched area by other 5 species of bushes.
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The apical balance for these species is a high
one, being comprised between the values:
middle (3 species) and high (2 species) (Table
2).

CONCLUSIONS

The study underlines the important aspects
regarding the melliferous base of Vurpar
locality (Sibiu County) such as: the
biodiversity of melliferous species, the
heating index of blooming (T° C), the average
data of blooming start , honey production
(kg/ha), apical balance.

The methods and techniques used for research
in doing this study were: analysis of the
bibliographic material, the direct observation
in the field, collecting the biologic material
and the determination of the material in the
lab.

In the melliferous base of Vurpar locality
(Sibiu County) during 2013 there were
identified 38 species of mellifers belonging to
herbs, bushes and trees.

The blooming period of the plants from the
researched melliferous is comprised during
March-September, with the maximum of
favorability of collecting during May-June.
There were identified 5 bushes species
without flowers (manna honey) in this area
(Corylus avellana L., Abies alba Miller,
Fagus sylvatica L., Picea abies (L.) Karsten,
Querqus robur L.).

There can be established that the area of
Vurpar locality (Sibiu County) has a valuable
meliferous potential.

Taking into consideration the profitability of
the apical activity there can be imposed that
each and every apiarist to know this potential
as well as the specific weather conditions of
the area, conditions that can be determinative
for placing the apiaries. In this respect, the
blooming data of the melliferous plants can
also be very useful.

Regarding the forest ecosystems on the
territory of Vurpar locality there is
recommended that the placing of apiaries to
be done nearby in the clearing areas, lacking
the powerful air draughts and in the proximity
of the acacia trees.
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Abstract

The study examined the effect of local institutions’ micro credit delivery on rural farm household poverty status in
Abia state, Nigeria. Multistage random sampling technique was employed in collecting data from two hundred and
four (204) rural farm households in local institutions using structured interview schedule. The data were analyzed
using descriptive statistics, poverty indices, and paired t-test. The study revealed reveals that the religious
association granted the highest amount of credit (N91,950.0) to their members more than any other local
institutions in the study area, while the mean amount demanded was N 128,491.3. The average annual contribution
of members in different local association was N36357.35 with a low percentage cash contribution index of 10.59%.
The result of the poverty indicators of the rural farm households in local institutions showed that the poverty line
(mean monthly household expenditure) of the farm households was N16-N20648.94 per month or N 247787.28 per
annum. The incidence of poverty otherwise called the head count ratio was 0.4863 while the coefficient of poverty
gap (poverty depth) was 0.2458. The result of the paired t-test showed that the local institutions’ micro credits
impacted significantly on the mean annual farm income and monthly expenditures of the rural farm households in
the study area. It was however, recommended that the autonomous local institutions should be integrated into the
current poverty alleviation programme of the government and making them channels for loan delivery with a view
to strengthening the financial capacity of its members as well as achieving the Millennium development goals of
reducing poverty by half.

Key words: farm households, local institutions, micro credit, poverty
INTRODUCTION diversify income sources from off-farms
[14,15,7].

Inadequate capital is a major problem
confronting small-scale enterprises including
farmers in Nigeria, despite the fact that small
scale farmers produce the bulk of the food

Poverty is increasingly being recognised as
both a policy and economic problem in
Nigeria. The state of rural poverty in Nigeria
is no less alarming with very sharp

deterioration in the living standard of the
people [17]. The percentage of people living
on less than US$1.25 daily (the poor) in
Nigeria jumped from 47.2 percent in 1981 to
62.4 percent in 2005 [19]. Farm households in
South Eastern part of the country are
predominantly poor farmers that maintain
their traditional occupation mainly on small
scales. They earn poor incomes from farms
and therefore have increasing drive to

consumed locally and some export crops
which generate foreign exchange to the
country. A large proportion of Nigeria’s poor
lack access to financial services. This presents
a fundamental challenge for the rural financial
sector development in the country. Inadequate
access to credit by poor rural households has
negative consequences for agricultural and
non-agricultural productivity, income
generation and household welfare [5].
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In Nigeria, the decline in food production has
partly been blamed on low investment in
agriculture arising from unavailability of farm
credit and farmers’ inaccessibility to the
available formal credit facilities [18,6].
Availability of credit is truly an issue that
depends on supply factors and is quite
different from accessibility to credit which is
a demand driven concern. These among other
issues bedeviling agriculture have provoked
the need to increase investment in agriculture
through interventions that cushion the
conditions including encouraging farmers to
form groups or local institutions that enable
them access micro loans from the
institutions//groups or other formal lending
financial sources. Operations of Nigeria’s
quasi formal credit such as Family Economic
Empowerment Programme (FEAP), Nigerian
Bank of Agriculture), National Fadama
Programme, and National Investment Loans
in Agriculture rely greatly on the liquidity risk
management power and power of interactions
of these institutions in assuring identity and
accountability to the members getting
involved in such programmes.

A number of farmers come together with
common (unifying) interest of improving their
occupational operations and hence livelihood
and form a group or institution within their
village or community levels. The motivation
and the unifying interest amongst members in
such group suggest like-mindedness and
potential to work for and even help each other
absorb variability in personal income and
other economic shocks.

Many of these traditional institutions and
groups are social, others are economic while
yet a good number serve both social and
economic purposes in livelihood of their
members. When the groups are social groups,
they help in creating social capital which
among other assets include; institutional
identity, relationships within, members’
attitudes, and values that govern interactions
among them as a people. These contribute to
economic and social development of the
communities [10]. In the culture of some local
institutions found in the eastern part of the
country, they are characterized by some social
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dimensions like provision of food, healthcare
services, credit facilities and day-care/primary
education for children of members [16].
Within these communities abound cooperative
groups, religious groups, mutual associations
groups, Age grade groups and Fadama
groups. The economic groups concern
themselves with their mutual interest that
revolve around solving problems of primary
production and marketing of whatever is their
products and services.

There is growing evidence that local networks
can have an impact on developmental
outcomes — growth, equity, and poverty
alleviation. Social capital as reflected in
associational activity may lead to less
imperfect information and hence lower
transactions costs and a greater range of
market transactions which can in turn lead to
better outcomes [11]. For instance, social
links among borrowers may increase their
ability to participate in credit transactions that
involve some uncertainty about compliance.
Specifically, social capital can lead to a better
flow of information between lenders and
borrowers and hence less adverse selection
and moral hazard in the credit market. Social
networks also potentially expand the range of
enforcement mechanisms for default on
obligations in environments in which recourse
to the legal system is costly or impossible.
Effective functioning social network have
fundamental roles to play in fostering
development. At the level of individual
livelihoods, local institutions can perform
very crucial functions. They can be a principal
means for the poor to get access to financial
assets; through facilitating saving, they can be
of importance in reducing the vulnerability
associated with uneven and unpredictable
year-to-year changes in circumstances, and
they can help convert illiquid assets into
liquid ones in the event of emergencies
Meanwhile, with the introduction of micro
credit programmes, the poor are provided
small loans accompanied with training in
business skills to expand their existing
business. These small loans tend to
supplement existing resources of individuals
or households to engage in various business
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activities including micro and small-scale
production, trading activities of all kinds and
provision of services that generate income for
their survival, allowing them to care for
themselves and their families.

Based on the foregoing, this study is anchored
on the following specific objectives which
includes: (i) to describe the socioeconomic
characteristic of rural farm households that are
members of local institutions in the study
area; (ii) to analyze farm household’s mean
monthly contributions (savings) to local
institutions in the study area; (iii) to examine
the amount demanded by members vis-a vis
disbursement by the local institutions in the
area; (iv) to examine the poverty profiles
(poverty incidence, poverty gap) of rural farm
households in local institutions in the study
area; (v) to determine the effect of micro
credit from local institutions on farm income
and expenditures of rural farm household in
the study area.

MATERIALS AND METHODS

The study was conducted in Abia state,
Nigeria. The state is located within the South-
eastern Nigeria and lies between longitudes
04° 45> and 06° 07> East of the Greenwich
Meridian and Latitudes 07° 00° and 08° 10’
North of the equator. The State is blessed with
young and vibrant population who are largely
homogeneous in  socio  psychological
characteristics with a lot of farmers and local
organizations and very strong in terms of
popular grassroots organizations. Abia state is
divided into 17 Local Government Areas
(LGASs), which is grouped into three (3)
agricultural zones namely, Ohafia, Umuahia
and Aba zones. Its population stood at about
2,883,999 persons with a relatively high
density of 580 persons per square kilometre
[12]. Agriculture is the dominant economic
activity and main source of employment in the
State providing employment and income for
more than 70.0 per cent of the population. The
people are predominantly farmers and have
the potentials for the production of
agricultural produce and products such as
palm oil, cassava, vegetables, palm kernel,

yam, and rice and they also engage in food
processing [1].

The study adopted a multistage random
sampling technique in the selection of LGA’s,
local institutions and farm households. In the
first stage, two Local Government Areas
(LGAs) were selected randomly from each of
the three agricultural zones of the state, thus
giving a total of six LGA’s. The second stage
involved a random selection of two
communities from each of the Local
Government Areas, giving a total of 12
communities. From each of the chosen
communities, a list of local organizations was
obtained from the village secretaries who
were the key informants. These formed the
sampling frames for the farmers association
from which samples of two local
organizations were randomly selected in each
of the selected communities, thus giving a
total of 24 local institutions. The last stage of
sampling involved the random selection of ten
farm households’ beneficiaries of local
institutions’ micro credit in each of selected
local institutions. In all, a grand total of two
hundred and forty (240) households who have
accessed micro credit from local institutions
were sampled for the study, however, 204
respondents’ interview schedules were found
usable for analysis.

The study employed primary data for its

analysis which elicited information on
membership to local groups/institutions,
benefits  (income) of members from

groups/institutions, consumption expenditure,
contribution of members to local institutions.
Six enumerators who administered the
questionnaire by personal interview method
were consistently used in generation of this
information, two for each agricultural zone of
the state collecting the same data from the
same farm households using the same semi-
structured questionnaire.

The data collected were analyzed both
descriptively and inferentially. Descriptive
statistics such as frequencies, means, tables
and percentages were used to analyze the
socioeconomic profiles of the rural farm
households in local institutions. Per-capita
poverty indicators were used to draw
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conclusion on poverty incidences while paired
‘t’ test analysis was carried out to determine
the effect of local institutions’ micro credit on
farm income and expenditures of rural farm
households.

The following specifications were used to
determine poverty level according to Ezeh
and Anyiro [8].
H=qgm.........ooooiiiin. (1)
Where:

H = the head count ratio

g = numbers of rural farm household living
below the poverty line

n = the total number of rural farm households
The poverty gap will be calculated as

1 ={(Z-Y)Z} .ccccveveeeiin, ()

Where

| = the poverty gap

Z = the poverty line using the mean
household expenditure

Y = the average income of rural poor farm
household.

Paired treatment test (paired‘t’ test) was used
according to Ezeh and Anyiro [8];
Nwachukwu and Ezeh [13] as follows:

t= )_(1-)22

................. (
N

Ny Ny
ni+n, — 2 degree of freedom.
Where:
t = paired t statistic
X1 = Mean parameters of farm households
before accessing micro loans from local
institutions
X, = Mean parameters of farm households
after accessing micro loans from local
institutions
S;’= Variance of parameters of farm
households before accessing micro loans
S,’= Variance of parameters of farm
households after accessing micro loans.
n; = number of selected farm households
before accessing micro loans
n, = number of selected farm households after
accessing micro loans

3)
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RESULTS AND DISCUSSIONS

Socio-Economic Characteristics of Farm
Households

The socio-economic characteristics of the
respondents are shown in Table 1. The table
shows that 52.0 percent of the rural household
heads in local networks were males while
48.0% of them were females. This implies
that male headed farm households were more
interested in membership of local level
institutions and possessed the ability to form
social capital than female headed households.
This result is in consonance with Christoforou
[4] that women headed households tend to
have significantly lower membership and
levels of overall civic participation in social
networks than males. The mean age of rural
farm households was 40.79 years. This is an
indication that the farm households involved
in informal local networks in the study area
were mostly middle aged that were within the
active productive work force. Majority
(90.7%) of the rural farm households in local
institutions were literate possessing divers
formal educational levels that ranged from
primary school education to tertiary school
education with a mean household size of 3.79
persons. This presupposed that educated
households will generally appreciate the need
to engage more in social networks in order to
receive and evaluate information for business
improvement and productivity [2]. The result
also shows that the mean number of years
spent in local institutions by the sample
households was 23.12 years. This indicates a
relatively high membership experience in
social networks in the study area. It has been
reported that higher social capital benefits
accrue to individuals with a relatively longer
period of local organization affiliation [3]. It
may be noted that individuals do not affiliate
without  expectations of some social,
psychological or material rewards. The mean
annual income of the farm households in local
institutions was N766,326.5. The relatively
high income status of the rural farm
households has implication for households’
welfare, expenditures as well as their cash
contribution to their associations. The mean
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monthly household expenditure of farm
households in local organizations in the study
area was N20,648.94. This significantly low
proportion of household expenditures on
consumption and production outlets suggest
and underscore the insidious and endemic
nature of poverty often engulfing most rural
households in Nigeria. Low expenditure and
by extension low investment in agriculture
result in low output and by extension low
income and invariably the food sufficiency
gap widens [8].

others. The average annual contribution of
members in different local association was
N36,357.35. Of the maximum 100 score, the
cash contribution scores averaged 10.59%.
Given the low cash contribution index to
different association, most farm households
would seem not to partake in these
associations for economic gains.

Table 2.Distribution of respondents according to their
annual cash contribution to local level institutions in
Abia state, Nigeria

Cash contribution (N) Frequency | Percentage

. ] ) < 20,000 118 57.84
Table_ 1.$oc!oecqnom|ps of rurgl fz.;\rm households in 20,000-39,000 38 18.63
Ioca! institutions in Abia State Nigeria 40,000-59,000 29 14.22
Variables Mean 60,000-79,000 8 3.92
Age (years) 40.79 80,000 and above 11 5.39
Household size (number) 3.79 Total 204 100.00
Number of Years spent in 23.12 Minimum cash 150
local institution contribution (M)
Annual Income (N) 766,326.5 Maximum cash 150000
Monthly expenditure (N) 20,648.94 contribution (N)

Mean cash contribution 36357.35
Gender of household head Percentage (N)
Male 48.0 Standard deviation 120448.1
Female 52.0 Percentage Cash 10.59157
Education level Percentage contribution index (%)
- Source: computed from Field Survey data, 2013

No formal education 9.3
Primary educat'or? 2167 Loan size demanded and disbursed by local
Secondary education 27.5 institutions
Tertiary education 41.7 Institu

Source: Field Survey data, 2013:
Note 1 USD = N160

Annual cash contribution of members of
local institutions

Cash contributions are made by households to
their associations. Part of this savings are used
for general running of the association and
loaned as micro credit to members who
signify interest in loan. Table 2 shows the
distribution of the respondents according to
their annual cash contributions to local level
institutions in Abia State. The table revealed
that a fairly good proportion (38.0%) of the
rural farm households contributed between
N20,000 and N39,000 annually to their local
organization while 5.39% of them made
annual cash contribution of N80,000 and
above. These contributions include payment
of membership dues, marriage levies, burial
levies, project/ development levies, among

The mean amount of credit demanded by farm
households vis-a vis disbursement by their
local institutions in Abia state is presented in
Table 3. The table reveals that the religious
association granted the highest amount of
credit (N91,950.0) to their members more
than any other local institutions in the study
area, while the mean amount demanded was
AN 128,491.3. The reason could be attributed
to the involvement of virtually all household
members in religious activities and the dire
need to reinforce their faith and belief in God
and giving the desired assistance to their
members. Also, farmers associations, age
grades, village associations and gender based
groups disbursed an average amount of
N61,300.51, N45,975.38, N36,780.3,
30,650.25 respectively to their members,
while the mean amount demanded was N
85,660.89, MN64,254.68, MN51,396.53 and
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N42,830.5 respectively This indicate high
influence of group dynamic effects.

The other local institutions: self help groups,
cooperative societies, traders association and
fadama groups granted a mean loan of
N26,271.64, N24,520.2, MN22,987.69 and
N21,635.47 respectively to their members,
while the mean loan amount applied to these
local institutions ~ were  N36,711.81,
N34,264.36, N32,122.83 and N30,233.26
respectively. Overall, the result shows that
these local institutions’ micro credit nearly
bridged the credit supply and demand gap in
the rural areas.

Table 3.Mean Distribution of loan Applied and
disbursed by local institutions

because their income fell short of the mean
household expenditure used as poverty line.
The poverty gap (poverty depth) also known
as the income short fall allows for the
assessment of the depth of poverty among the
rural farm household heads in local
institutions in the study area. Table 4 shows
that the poverty gap was 0.2458. This implies
that the poor rural farm household heads in
local institutions require 28.58% of the
poverty line to get out of poverty. This
amounts to MN5281.10 per rural farm
household head per month or N63,383.99 per
annum.

Table 4. Poverty Indicators of Rural farm household
heads in local institutions in Abia State, Nigeria

Poverty indicators Values
Mean monthly expenditure (M) 20648.94
Poverty line (N) 20648.94
Poverty incidence 0.4863
Poverty gap (Poverty Depth) 0.2458

Type of Local Mean Total Mean total
Institution amount amount
applied by granted by
households (N) | institutions
™)
Religious meetings 128491.3 91950.76
NGOs - -
Age grades 64254.68 45975.38
Gender-based 42830.45 30650.25
Dance groups - -
Parents/Teachers - -
association
Village associations 51396.53 36780.3
Cooperative societies 34264.36 24520.2
Fadama groups 30233.26 21635.47
Farmers associations 85660.89 61300.51
Trader associations 32122.83 22987.69
Self help group 36711.81 26271.64

Source: Field Survey Data, 2013

Poverty profile of the rural farm household
heads in local institutions

The poverty indicators of the rural farm
household head in local institutions in Abia
State are shown in Table 4. The table shows
that the poverty line (mean monthly
household expenditure) of the farm household
heads was N20,648.94 per month or N
24,7787.28 per annum. The incidence of
poverty otherwise called the head count ratio
[9] shows that the poverty incidence for rural
farm household heads was 0.4863. This
implies that 48.63% of the rural farm
household heads in the study area were poor
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Source: Field Survey Data, 2013; 1 USD = N160

The effect of micro credit accessed from
local institutions in Abia State

The result of the paired t-test for difference in
farm income and expenditures of rural farm
households heads before and after accessing
micro credit from local institutions is shown
in Table 5.

The result shows that the mean farm income
of the farmers before and after accessing
micro credit from local institutions was
N430611.22 and N 766326.5 respectively.
The mean difference between the two farm
income levels was N335,715.28 with a
standard error of 15975.7. The paired ‘t’ result
showed that this is statistically significant at
1.0% risk level because the calculated ‘t’ =
45272 > the tabulated “t7p95 = 2.58.
Therefore the null hypothesis is rejected. This
implies that the farm income of the rural farm
households after accessing micro credit from
their local institutions was greater than their
farm income before accessing micro loans.
Therefore, the hypothesis of no significant
difference in annual farm income of the
farmers before and accessing micro loans
from local institution is rejected.
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The mean monthly expenditure value of the
rural farm households before accessing micro
credit from local institutions was N20648.94
while their mean monthly expenditure after
accessing micro credit was N14306.38. The
mean difference between the expenditure
levels of the farm households was N6342.553

with a standard error of 1771.302. The paired
‘t> result showed that this is statistically
significant at 1.0% risk level because the
calculated ‘t” = 3.5807 is greater than the
tabulated “t”p025 = 2.58. Therefore the null
hypothesis is rejected.

Table 5: Result of paired t-test for difference in farm income and expenditures of rural farm households before and
after accessing micro credit from local institutions in Abia State, Nigeria

Variable Mean Standard T-value
Individual mean  difference Error

Farm Income after accessing micro credit 766,326.5

(Naira)

Farm Income before accessing micro credit 430,611.22 335,715.28 159,758.7 4.5272
(Naira)

Monthly expenditure after accessing micro credit  20,648.94

(Naira)

Monthly expenditure before accessing micro 14,306.38 6,342.553 1,771.302 3.5807

credit (Naira)

Source: Field Survey data, 2013.

CONCLUSIONS

Based on the empirical evidence emanating
from both descriptive and inferential statistics
employed for this study, the following
conclusions can be drawn on the findings: The
mean annual cash contribution to local
institution was surprisingly low while less
than half of the farm household in local
institutions were living below poverty line.
Meanwhile, the local institutions’ micro credit
nearly bridged the credit supply and demand
gap in the rural area. The research revealed
also that the local institutions’ micro credits
impacted significantly on the mean annual
farm income and monthly expenditures of the
rural farm households in the study area.

Based on the findings of the research, the
following recommendation will suffice;

The level of funding by the local institutions
should be increased as evidence has shown
that an appreciable number of their members
were living below poverty line. Therefore,
increase in the volume of credit disbursed to
rural farm households has the attendant effect
to enable them to meet up with their financial
needs and help realize the much needed food
security objectives.

The study observed a significant impact of
local institutions’ micro credit on the mean

annual farm income and monthly expenditures
of the rural farm households. Therefore,
policy makers interested in improving the
living conditions of farm households are
advised to consider promoting social capital
through group as one relevant ingredient to
achieve the Millennium development goals of
reducing poverty by half.

In terms of policy, the autonomous local
institutions should be integrated into the
current poverty alleviation programme of the
Government. Their performance in finance-
related and productive activities can be
enhanced if they are linked up with basic skill
acquisition schemes under the poverty
reduction programmes of both the federal and
state governments.
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Abstract

The paper presents an analysis of the evolution for sugar beet production and sugar beet extraction after Romania
accesion in European Union. The analysis is based on the evolutions of areas, total and average yields per unit of
area. The last period (2007- 2013) is compared to the previous period (2001-2006), utilised at reference. Also, it is
performed in the four sugar factories respectively (SC AGRANA Romania SA, Sugar Factory Bod, SC sugar Oradea
SA, sugar Ludus SA) and it was made for the 2007-2013 period, after the application of EU’s rules for sugar
market. The study presents the evolution of the biological sugar content and white sugar content between the years
2007 and 2013 and it evaluates the variability of the way of achieving production quotas. The main conclusion
imposed after the analysis is that the systems of sugar production from sugar beet are stabilized. Statistically multi-
annual average deviation from the assigned quota is approx .2%. Annual variations of sugar production are set
between (-) 15 % - (+) 43%, compared with the Romanian quota (104.688 tons white sugar).

Key words: biological sugar, content, correlations, quotas, stability, sugar beet system, sugar factory, sugar
content, sugar production, sugar yield, variability, white sugar

INTRODUCTION raw cane sugar) and isoglucose quota of 9,981
_ ) tons.
Until 1990, Romania produced approx. 500,000 | accession moment 10 sugar factories

tons of white sugar, from sugar beet, on @  fynctioned from which three factories (S.C.
surface area of approx. 200,000-250,000 haand  Agrana S.A.-Roman Branch, S.C. Fabrica de

an average Yield of 2.2-2.5 tonsof white sugar  7.har Bod S. A., S.C. Zahirul Oradea S.A.)
per hectare. The annual consumption of sugar processed white sugar from sugar beet and
was about 20-22 kg sugar/capita/year, including  refined raw sugar cane, one factory for sugar
sugar products [1]. _ beet only, (S.C. Zaharul Ludus S.A.), six
Since 1991, some of the 35 sugar factories  g3c¢ories (S.C. Zahirul Liesti S.A., S.C.
have ceased production gradually so that in | emarco Cristal Urziceni SRL, S.C. Zaharul
2007, from the EU accession, four factories  corabia S.A., S.C. Agrana Buziu SRL, S.C.
were oper_ational, extracting sugar from sugar Agrana Tandirei SRL, S.C. Zaharul Calarasi
beet, making annually approx. 100,000 tons of g A) for processed raw sugar cane.

white sugar [1]. _ The paper analyses the evolution of the sugar
Romania's EU accession meant for the sugar  peet and white sugar from beet production in
beet chain the introduction of annual  Romania, fromthe EU accession in 2007 to
production quotas, calculated based on 913 trying to capture the changes that
historical reference (average production of the  yccurred in the system of white sugar from
last five years preceding accession sugar beet production.

(01/01/2007). The main restrictions on the Community

Following  the accession  negotiations,  market system regarding the production of

tonsof white sugar from sugar beet, a quantity quotas. Production quotas in each Member

of 329.636 tons of white sugar from imported  gtate (MS) are the result of a pre-negotiation
raw sugar (known as the traditional supply of
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phase.The MS quota level is determined by a
conventional instrument called “historical
reference of production” and that holds the
average sugar production achieved in the last
three years, elected from the last five
calendar's years preceding the year of
accession. Negotiated quotas are managed by
administrative authorities of Member States.
In our country, the quota distribution was
made in accordance with Article 7 of the
Regulation (EC) No. 318/2006 on the
common organization of the markets in the
sugar sector. The criteria underlying the
allocation of sugar quotas were established by
the Accrediting Commission of the Ministry of
Agriculture and Rural Development, in
compliance with the Order no. 815/2006 on the
accreditation economic operators performing
the manufacture of sugar from beet and/or
refining raw sugar from cane or isoglucose
production, as well as those that use sugar and
Jor isoglucoseas raw material, along with the
representatives of sugar factories.

As a result of the temporary restructuring of
the EU sugar regime, in compliance with art.
11 of Regulation (EC) No. 320/2006, in
marketing year 2008, Romania’s quota was
104,168.8 tons. For the marketing years
2009/10 and 2010/11 Romania’s sugar quota
was established in accordance with
Regulation (EC) No. 183/2009, and
Regulation (EC) No. 513/2010 amending by
the Annex VI of the Council Regulation (EC)
No. 1234/2007 regarding the adjustment of
sugar quota.

Besides the production quota system one of
the main restrictions imposed by the European
market regime is the payment of raw material
in relation to sugar content. Prior to the EU
accession, thenational system was
administered through quantitative receptionin
which the only quantitative parameter
introduced was the permitted foreign bodies
content (including root top fraction incorrectly
removed in the harvesting process and the
roots smaller than 150 grams that were
removed in the sort process ofthe sugar
factory).

In the reception and payment after beet
quality there are two operating criteria such as
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biological sugar content and white sugar
content.Biologicallysugar is the sugar existing
in the root cellular juice, whereas white sugar
is the crystallized sugar obtained after
transformation of roots in sugar factories, the
commercial product known as granulated
sugar or sugar "in the bag".

It follows that after the transformation of
sugar beet results a quantity of white sugar
(the commodity production) and some sugar,
bio-synthesized in the field, but lost in the
process of manufacturing.In other words, in
the transformation of sugar beet the content of
white sugar is an indicator of the
manufacturing efficiency.

In this context we cannot considerbiological
sugar extraction efficiency because part of it,
although extracted it is not found "in the bag"
being found in molasses (which has a sugar
content that can sometimes exceed 50%) [9].
Also a small amount of biological sugar
remains in the noodles, the diffusion process
used to extract sugar does not allow full
extraction of the sugar stored in the reserve
root cells [9].

Another restriction/significant feature of the
CAP sugar market regime are the payment of
the potentially extractable amountof sugar
content in beet roots received by the factory.
[6]

This payment method is made by introducing
a threshold level (16°S) of biological sugar
content to which the purchase amount is
recalculated depending on the effective
content of sugar in the roots through a system
of bonuses that proportionally rewards a high
potential extraction output or decreases the
shortagesof the value of roots [2,3,4].

This system is claimed by another quality
characteristic of sugar beet namely cell juice
purity (ratio between the sugar extracted from
noodles in the process of diffusion and the
biological sugar content in the cell juice).
Because purity analysis is laborious and time-
consuming, the chain partners have agreed to
affect the biological sugar content with
bonuses and decreasesand in these conditions
the determination of roots value had become
significantly easier.
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Note that for reasons of business
confidentiality we could not analyze the
evolution of the purchase price of beet and
sugar production from sugar beet, so that we
could not conclude on the economic impact of
the accession on national chain of sugar.

MATERIALS AND METHODS

The statistical data used in this analysis came
from the archive of Sugar Beet Producers
Association of Romania and is restricted to
sugar produced from beet. The period
between 2001 and 2006 was used as a
reference for evaluating system changes
produced between 2007 and 2013.

As production estimators of the production
system for sugar from beet there were used:
acreage, production of received roots (net of
payment), the production of extracted white
sugar, the biological sugar content in the roots
and white sugar content (extractable), average
root production respectively white sugar per
area unit and the number of contracts signed
annually by sugar factories to ensure sugar
quotas [1,9].

The average values of the production of roots
and white sugar were calculated by averaging
the total net production of roots received by
the factories and the effectively collected beet
area.

Surfaces grown on-farm were derived by
averaging the acreage at the factory, based on
the number of actual contracts.

Concerning the CAP conditionality for sugar
beet regime, the only compliance that was
analyzed was the way sugar quotas were
realized at factory level.

The following sugar factories were analyzed:
S.C. Agrana S.A. - Sucursala Roman (Agrana,
in the text and tables), S.C. Fabrica de zahar
Bod S.A. (Bod), S.C. Zaharul Oradea S.A.
(Oradea) and S.C. Zaharul Ludus S.A
(Ludus).

The data was processed using statistical
analysis of variation for the small string [7,
10] using the statistical estimators: the
arithmetic mean, the variability of the mean
(as a ratio between the average and standard
deviation of the range of variation).

Variability was used in the interpretation of
statistical analysis as an estimator of the
constancy annual values recorded by the
estimators of beet production system [2, 3, 5].
To determine the significance of mutations
occurring in beet production system we used
the method of establishing the significance for
a 95% probability (LSD 5%).

To determine the influence of sugar
production concentration through the contract
imposed by the manufacturing plants we used
the regression coefficient between the variable
X (number of contracts) and y (biological
sugar content, white sugar content and white
sugar production perarea unit). The reason of
this analysis stems from the fact that a smaller
number of contracts allows technical
apparatus of sugar factories better monitoring
of the culture and, consequently, an increase
in raw material quality indicators, namely the
white sugar content (extracted [7,10]).
Abbreviations: X-total, @ - mean value, s -
deviation, s% - variability, A - difference:
DL5% - difference limit for a 95%
probability; Sign. — Significant difference; *—
positive  significant  difference for a
probability of 95%; °- negative significant
difference, for a probability of 95%.

RESULTS AND DISCUTIONS

I.The impact of EU accession upon the
system of sugar beet production

The occupied area of sugar beet in Romania
declined progressively from 2000 to present
(Table 1). The decrease was approx. 35%,
from an average of approx. 36.000 ha period
prior to accession, to approx. 23.000 in post-
accession. The decline was significant for
each of the analyzed plants (Table 1).

Table 1. Evolution of sugar beet cultivated areas (ha)

SOoC 2000 2001 2002 2003 2004 2005 2006
Agrana | 21.949 17.097 19.348 15.876 6.330 8.081 14.746
Bod 8.617 7.080 8.130 15.539 4.668 4.939 7.332

Oradea | 10.142 7.190 7.300 4.974 3.905 5.935 10.264

Ludus 7.273 7.268 5.938 4.364 5.721 6.007 6.802

Xz 47.981 38.635 40.716 40.753 20.624 24.962 39.144

2007 2008 2009 2010 2011 2012 2013

Agrana | 11.154 7.463 7.319 7.977 6.918 11.509 11.370

Bod 4.998 4.624 4.682 6.193 3.740 5.250 5.788

Oradea 5.925 5.381 5.062 4.706 2.234 4.340 5.137

Ludus 6.425 2.760 3.990 5.158 3.834 4.543 4.414

z 28.502 20.228 21.053 24.034 16.726 25.642 26.709
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The variability of the occupied area, as an
estimator of the culture system constancy
(Table 2) experienced a decrease of contracted
areas in each factory. Reducing of the
occupied areas variability in pre-accession
phase is due to management policy of
agricultural departments of sugar factories,
faced with the necessity to create a minimal
area to cover the sugar quotas expected to be
obtained after accession.

Table 2.The compliance influence with CAP sugar
market conditionality on acreage cultivated with sugar
beet

Period 2001-2006 Period 2007-2013

Factory
i S s% il S s%

Agrana 14.775 5.702,5 38,6 9.101 21232 233
Bod 8.044 3.628,3 45,1 5.039 808,9 16,1
Oradea 7.101 24289 34,2 4.684 1.189,9 25,4
Ludus 6.196 1.029,6 16,6 4.446 1.144,5 25,7
z 36.116 23.271
Differences Analysis 2007/2013 vs 2001-2006
Soc A DL 5% Sign
Agrana -5.674 4.830 *
Bod -3.004 2.951 *
Oradea -2.418 2.147 *
Ludus -1.750 1.222 *

The most significant mutations in terms of
occupied area were recorded from Oradea to
the decrease in the surface occupied by
approx. 3.000 ha associated with a 16%
annual average variability.

At Ludus, the multiannual variability
increased from 16% to 25%.In conclusion,
after accession, sugar beet production branch
has seen a significant reduction concerning
the occupied areas, without their multiannual
variability to be significantly affected.

In terms of roots production, the effort made
by factories is evident as in the pre-accession
period (especially in 2005 and 2006) to
increase production, in order to maximize the
sugar quota which would be returned after
accession (Tab . 3).

Table 3. Evolution of the total net roots production -

tons
SOC 2000 2001 2002 2003 2004 2005 2006
Agrana | 319.839 | 309.623 | 392.972 | 277.637 | 148.722 | 175.808 394.418
Bod 111.051 | 132503 | 172594 | 186.651 | 145953 | 124.204 218.982

Oradea 123.865 203.375 195.642 137.808 189.450 229.018 322.529

Ludus 105.373 222.606 175.416 133.279 179.224 193.706 202.978

X 660.128 868.107 936.624 735.375 663.349 722.736 1.138.907
soc 2007 2008 2009 2010 2011 2012 2013
Agrana 226.928 221.752 225.567 259.131 241.070 310.294 428.924
Bod 127.879 154.552 194.588 134.029 109.871 128.422 225.365

Oradea 176.943 226.788 227.382 204.492 106.394 132.229 196.696
Ludus 210.685 96.545 160.836 187.289 151.242 132.687 185.024

x 742.435 699.637 808.373 784.941 608.577 703.632 1.036.009
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The factories managerial decision concerning
stabilization of the roots production before
accession proved feasible, so basically, with
the introduction of the Community’s system
of quotas beginning at 2006/2007, the
recorded reduction has not suffered significant
mutations. (Table 4).

Table 4.The compliance influence with CAP sugar
market conditionality on total sugar beet

Period 2001-2006 Period 2007-2013

Soc

Il S s% i S s%

Agrana | 288431 | 965373 | 335 | 273381 | 751807 | 275

Bod | 155991 | 384405 | 246 | 153520 | 416770 | 27,1

Oradea 200.241 65397,6 32,7 181.561 46556,4 25,6

Ludus 173.226 40791,3 235 160.615 38269,1 238

X 817.889 28,6 769.086 26,0
Differences Analysis s 2007/2013 vs 2001-2006
Soc A DL 5% Sign.
Agrana -15.050 97.119 NS
Bod -2.462 45.003 NS
Oradea -18.680 63.718 NS
Ludus -12.611 44.395 NS

The conclusion is reinforced by the fact that
the multiannual variability of the system does
not support significant mutations (28.6%
2001-2006 vs. 26.0%/2007-2013), which
confirms that the total production of sugar
beet roots has been managed in the pre-
accession so that any eventual mutations
imposed by the quotas does not significantly
disturb the agricultural system of each sugar
factory taken in part.

Roots yield per surface unit is the most
expressive impact estimator of the accession,
because it associates the managerial decision
of sugar factories with the technological
decision of farmers in terms of maximizing
the profit for both partners.

This harmonization of management decisions
is evident from the pre-accession period, the
average yield had a progressive increase from
13.6 t/ha in 2001, to 29.5 t/ha in 2006, and to
39.2 t/ha in 2013 (Table 5).

It should be noted that the efforts of the
partners to increase the production efficiency
is evident at each of the four accredited
factories.
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Table 5. The evolution of net yield of roots per hectare
(t/ ha)

SOC 2000 2001 2002 2003 2004 2005 2006
Agrana | 14,57 | 18,11 | 20,31 | 17,49 | 23,49 | 21,76 | 26,75
Bod 12,89 | 18,72 | 21,23 | 12,01 | 3127 | 2515 | 29,87
Oradea | 12,21 | 28,29 | 26,80 | 27,71 | 4851 | 3859 | 31,42
Luduy 14,49 | 30,63 | 2954 | 3054 | 31,33 | 32,25 | 29,84

i 13,54 23,93 24,47 21,94 | 33,65 29,43 29,47

s 1,18 6,45 4,43 8,67 10,57 7,51 1,96
s% 8,7 27,0 18,1 39,5 314 25,5 6,7
SOoC 2007 2008 2009 2010 2011 2012 2013

Agrana | 20,34 | 29,71 | 30,82 | 32,48 | 34,85 | 26,96 | 37,72

Bod 2559 | 3342 | 41,56 | 21,64 | 29,38 | 24,46 | 38,94
Oradea | 29,86 | 42,15 | 44,92 | 4345 | 47,62 | 30,47 | 38,29
Ludus 32,79 | 3498 | 40,31 | 36,31 | 3945 | 29,21 | 41,92

i 27,15 | 3507 | 39,40 | 33,47 | 37,82 | 27,77 | 39,22
S 541 521 6,04 9,10 7,72 2,64 1,87
s% 19,9 14,9 15,3 27,2 20,4 9,5 4.8

Therefore, the variability of yields between
the two periods of analysis is medium to large
(19.8%) in 2001-2006, and low (13%) in
2007-2013 (Table 6).

Table 6.The compliance influence with CAP sugar
market conditionality on yield (t/ha)

Soc. Perioada 2001-2006 Perioada 2007-2013
i [ s % [ ad s %
Agrana 204 203 41 20,0 30,4 308 | 56 18,6
Bod 21,6 212 76 354 30,7 294 | 76 24,6
Oradea 30,5 283 11,2 36,7 395 | 421 | 70 17,7
Ludus 284 305 6.2 218 36,4 363 | 45 124
Tutian 2521 25,0 7,27 28,4 3427 | 346 | 618 | 1831
s 4,99 5,09 3,00 8,79 4,47 581 | 137 5,00
s% 19,8 203 41,2 30,9 13,0 168 | 222 273
Differences Analysis 2007/2013 vs 2001-2006
A DL5% Sign.
Agrana (+)10,06 5,53 *
Bod (+)9.12 8,53 *
Oradea (+)9,03 10,48 NS
Ludus (+)8,05 6,08 *
Upuitiyear. (+)9,07 757 *
s 0,52 2,62 NS
es% (16,76 37,14 *

e-s% * - used as the estimator of the stability of
multiyearrecorded yields per surface unit

The average differences analysis performed in
each factory shows that there were significant
increases after accession for three of four
factories; the highest growth was recorded in
the S.C. AgranaS.A.

In S.C. Zaharul Oradea S.A. factory, the
increase is insignificant probably because in
this area of culture the resources of soil and
climate are harmonized in relation to the
requirements of sugar beet culture. In this area
were recorded the highest average vyields, in
the both periods (2001-2006 respectively
2007-2013).

Average annual vyield stability analysis
through annual mean variability suggests that,
except S.C. ZaharulLudus S.A. at all other
factories there is an average stability, even if
at a national level there were recorded
significant increases in stability due to
reduced variability (Table 6).

The conclusion that emerges is that Romania's
EU accession to the sugar market system,
specific to the agricultural policies for the
sugar market had the first major consequence:
the significant increase of average yield based
on a significant increase of its stability.

I1.The impact of EU accession on the
quality of sugar beet production

Production quality analysis was conducted for
the period 2007-2013, during which the
quality reception regime had came into effect
in the national production of sugar beet.

It is noted that during the same analyzed
period there is a progressive increase in the
biological sugar content from 14,984°S/2007
(first campaign in which the quality reception
regime was officially applied) at 16.913°S,
with annual variations that in the very
favorable years (2009, 2011) have reached
17.8-17.9°S (Tab.7).

Average annual calculation of the
discrepancies does not reveal as significant
increases or decreases, the differences
exceeding the limit of 1.8. It should be noted,
however, that at the level of this quality
parameter, variability is extremely low, being
below 10% which imposes the conclusion that
despite regional peculiarities the sugar beet
farmers lead the technological process in such
a way that they do not reflect in a very large
extent on the quality of raw materials,
notorious phenomenon known in the scientific
literature [2, 3, 4].

Table 7. Evolution of biological sugar content (° S)

2007 2008 2009 2010 2011 2012 2013 a

Agrana 14945 | 17,160 | 17,842 | 15705 | 17,760 | 17,767 | 17,265 | 16,921

Bod 16,056 16,730 16,253 15,396 17,330 16,704 16,505 16,425

Oradea
14,625 14,193 19,160 16,485 16,593 16,750 16,530 16,334

Ludus 14,310 16,350 17,943 16,030 19,210 17,122 17,350 16,902

U 14,984 16,108 17,800 15,904 17,723 17,086 16,913 16,645
s. 0,760 1,319 1,192 0,466 1,102 0,491 0,458 0,310
s%. 5,0 81 6,7 29 6,2 29 2,7 18
Avs. ante 1,124 1,691 -1,896 1,819 -0,637 -0,173

DL5% 1,60 1,87 134 1,26 127 0,70

Sign NS NS * * NS NS

The evolution analysis of the white sugar
content shows a similar pattern to that of
biological sugar content, with values which lie
at around 14% (Tab.8).
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Table 8. The evolution of white sugar content (%

2007 2008 2009 2010 2011 2012 2013 a.
Agrana 12,500 14,400 15,280 13,260 15,000 15,205 14,820 14,352
Bod 13,160 14,400 13,250 12,500 15,000 13,701 13,609 13,660
Oradea 12,400 12,780 16,000 14,260 15,180 13,590 14,305 14,074
Ludus 11,880 13,740 15,000 13,600 16,600 14,179 14,920 14,274

_ 12,485 13,830 14,883 13,405 15,445 14,169 14,414 14,090
.

s 0,526 0,766 1,167 0,732 0,775 0,737 0,600 0,310

4,2 55 78 54 50 51 4,1 2,2
s%.
1,345 1,053 -1,478 2,040 -1,276 0,245
A vs. ante
0,98 1,47 145 112 112 1,00
DL5%
Sign * NS * * * NS

The annual difference limit is about 1.1, so
that it allows us to conclude that the system of
payment by quality enhanced the expression
of technological interventions forfarmers in
terms of maximizing the effects of those
technological links that contribute to
maximizing the extraction performance, and
indirectly of the revenues obtained per
product unit delivered to the sugar factories.
The multiannual variation indicates a higher
annual average value with approx. 22%
variability, in absolute values, to the
biological sugar (1.8% vs. 2.2%), which
suggests that the existing extracting facilities
in sugar factories are very different in terms
of extraction efficiency.

The extraction performance analysis (Table 9)
highlights the fact that the best performing
systems are found in the factory in Oradea
conducting the performance considered ideal
by professionals in the field of quality

beet crop, national average extraction
performance variation is not significant.

This fact requires the conclusion that the
technical sugar extraction system in Romania
has not undergone major changes in terms of
the capacity to increase  extraction
performance.

The conclusion is supported by the fact that in
the years 2010 and 2011, although there were
significant differences in terms of biological
sugar content (see Tab.7) and white sugar
content (Table 8), the extraction has not seen
significant differences, as expected.

Evolution of the system from the point of
view of white sugar production per unit area
(Table 10) as estimator of merged sugar
factories management and technological
management of farmers indicates a change
deeper than the biological sugar content
respectively white sugar content.

With a multiannual variability of 13%, with
variations from 7.4%/2013 to 32%/2010 it is
obvious that at the level of this efficiency
indicator of the system there is still a potential
growth of mean values both landing technical
management of agricultural departments and
manufacturing of sugar factories and from the
point of view of technological farmers’
interventions.

Table 10.The evolution of the production of white
sugar per hectare (t/ ha)

2007 2008 2009 2010 2011 2012 2013 .

t t. f b t d d - R - Agrana 2,543 4,279 4,709 4,307 5,227 4,099 5,501 4,394
g p ! Bod 3,367 4,813 5,507 2,705 4,407 3,351 5,299 4,207
. . = Oradea 3,703 5,386 7,187 6,196 7,229 4,141 5,477 5,617
Table 9. The evolution of the extraction efficiency (%)
Ludus 3,896 4,806 6,046 4,938 6,548 4,141 6,254 5,233
2007 2008 2009 2010 2011 2012 2013 a
Agrana 83,640 83,916 85,641 84,432 84,459 85,580 85,838 84,787 _ 3,377 4,821 5,862 4,537 5,853 3,933 5,655 4,863
i.
Bod 81,963 86,073 81,523 81,190 86,555 82,022 82,454 83,112 0,597 0,452 1,040 1,452 1,273 0,388 0,417 0,672
Oradea 84,786 90,044 83,507 86,503 91,484 81,134 86,540 86,286 5% 17,7 9,4 177 32,0 218 9,9 7.4 13,8
s%
Ludus 83,019 84,037 83,598 84,841 86,413 82,812 85,994 84,388 1,444 1,041 -1,326 1,316 -1,920 1,722
A vs. ante
~ 83,352 86,018 83,567 84,241 87,228 82,887 85,207 84,643 DLS% 0,79 119 1,88 2,03 1,40 0,60
i o
Sign * NS NS NS ° *

s 1,180 2,861 1,681 2,223 2,994 1,922 1,860 1,308

14 33 2,0 2,6 3.4 23 2.2 15
s%.

2,665 -2,450 0,674 2,987 -4,341 2,319
A vs. ante

3,25 3,48 2,93 3,92 3,74 2,81
DL5%

Sign NS NS NS NS ° NS

The annual differences analysis shows that,
except for 2012, when the excessive drought
of the late growing range affected the sugar
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The analysis suggests that there are sufficient
resources so that the white sugar per area unit
production maximization should be possible
in terms of an integrated approach of the
branch system for both partners.

I11.The accession impact over the
production of sugar beet system structure
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The sugar quota introduced in 2007 (Table
11), in the seven years analyzed was not
achieved in any of the years analyzed, with
the exception of 2013 when it was surpassed
by approx. 43,000 tons of white sugar (Table
12).

However, except the year 2007 (the first year
of quota system application and whose
implementation was made effective in 2006),
the failure of quota rate was below the limit
allowed by EU regulations (10%).

The exceeding of the quota made in 2013is a
management decision of the sugar factories to
create a new supply space to enable them to
overcome the predicted shock of quota regime
abrogation coming into effect from 2015.

The most obvious indicator of the changes
occurring in the system of sugar beet
production in Romania is the number of
contractors/ farmers who participated in
achieving the quotas.

Table 11. Sugar quotas (tons)

of contracts from the first campaign (Table
13).

Table 13.Theproduction concentration of sugar beet

Contr A vs ante X sup a °S % z.a za. tha
2007 5341 - 28502 5,34 14,98 12,49 3,38
2008 1555 -3786 20228 13,01 16,11 13,83 4,82
2009 1483 =72 21053 14,20 17,80 14,88 5,86
2010 1276 -207 24034 18,84 15,90 1341 4,54
2011 1117 -159 16726 14,97 17,72 15,45 5,85
2012 1543 426 25642 16,62 17,09 14,17 3,93
2013 1608 65 26709 16,61 16,91 14,41 5,66
i 1493 23533,2 15,85 16,92 14,36 511
s 129,19 2822,20 2,29
s% 8,65 11,99 14,42
Correlations(r*for a P 95%= 0,63) -0,72 -0,75 -0,68
Determination % 52,0 56,2 46,6

2007 2008 2009 2010 2011 2012 2013

Ag;'an 20'267' 24.240,0 24.240,0 24.240,0 24.240,0 24.240,0 36.575,0

Bod

15921 | 184060 | 184060 | 184060 | 184060 | 184060 | 227500

Orade 28.651,
4

a 28.651,4 28.651,4 28.651,4 28.651,4 28.651,4 19.355,8

Ludus 28'286’

33.391,4 33.391,4 33.391,4 33.391,4 33.391,4 26.008,0

94.426, 104.688, 104.688, 104.688, 104.688, 104.688, 104.688,

RO 6 8 8 8 8 8 8

The number of contracts can give information
on the average size of cultivated sugar beet
areas.

Table 12. The evolution of the implementation of sugar
beet quotas (tones)

2007 2008 2009 2010 2011 2012 2013

Agran

28.612, 26.340,
20.618,7 4 0

35.054,0 36.169,0 47.180,2 63.567,0

Bod 167480 | 19308 | 236 | g5g00 | 169671 | 167531 | 200010
Orgde 22.095,3 31'(1’69' 28'209' 25.377,6 25.018,2 17.969,0 28.137,6
Ludus | 20.672.9 14'373' 20'543' 241520 | 161536 | 10.6875 | 27.6000

. w013a0 | 03760 | 96939, | 100423, | g0 | 101583, | 148305,
7 4 6 8 6
Differences regarding RO quotas
- - 4356168
t sors | 10928 | Trasa | azes20 | oo | 300801 )
% 11,95 6,04 3,27 211 573 183 +38.19

It is well known that increasing the size of the
area occupied induces better management of
maintenance and harvesting.

The introduction of a quota system had
resulted in a drastic reduction in the number

Thus in 2007 (the first year of application of
the quota system implemented on cultivated
surfaces from autumn 2006) the number of
farmers decreased by cca.70% (1555/2008 vs.
5341/2007).

The average area increased from 5.34
contracted ha to 13.01 ha, stabilizing in the
coming years around an average area about 16
ha with annual variations of 2 to 3 ha.

There is an inversely proportionate ratio in
determining the number of contracts and
qualitative parameters of sugar beet root
achieved. Therefore, the increase in the
number of contracts induces a decrease in
expression of quality parameters at a
significant rate for a statistical probability of
95%.

The determination coefficient calculation as a
share estimator for the independent variable
influence (annual number of contracts) on the
dependent variables (qualitative) of sugar beet
roots indicates that probably ca. 50% of the
quality variation is due to farmer fluctuation
and consequently the average contracted
surfaces per farmer, in order to achieve
production quotas imposed by the CAP.

It is obvious that this analysis is not
exhaustive and does not retain other factors
that influence the intrinsic quality of the raw
material but we point out that it provides
information  that confirms  that the
management and mismanagement of the
system of sugar beet production are
significant  factors of achieving the
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communitarian output restrictions for the
sugar market, managed by CAP instruments.

CONCLUSIONS

The main conclusion from this analysis is that
imposing CAP restrictions on the market for
the sugar obtained from sugar beet (the quota
regime and minimum quality of raw
materials)  significantly  influenced the
production system in Romania by:

-The reduction of sugar beet cultivated areas,
-The significant increase of roots and sugar
yields per unit area;

-The significant increasein the value of
quality indicators for raw material;

-The increasing stability of multiannual beet
production;

-Creating a critical mass of specialized sugar
beet farmers interested in maximizing the
incomes through technological management
of the raw material quality.
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Abstract

Eggs’ microbiological status intended for human consumption represents a determining factor of products’ quality
and safety. The possible contamination of eggs with pathogene microorganisms presents a major risk for food
safety. In comparison with meat and milk, eggs have a better capacity of conservation and therefore they are more
resistant to the aggression of damaging factors. However it is a perishable product and its age as food may cause
affections to consumers. One cannot find out the defficiencies and prevent the risks of food safety without the
awareness and knowledge of microbiological, enzymatic and biochemical mechanisms that occur in the process of
eggs’ becoming old. Thus, one can establish the critical limits in which eggs as food may endanger consumers’

health status.

Key words: egg, eggs’ microbiological status, food safety, risk

INTRODUCTION

1. Importance and purpose of study

The microbiological status of consumption
eggs stands for a determining factor on
products’ quality and safety. The possible
contamination of eggs intended for human
consumption with pathogen microorganisms
presents a major risk to public health.

In comparison to meat and milk, eggs have a
better preservation capacity, therefore it is
more resistant to aggressivity of damaging
factors. However, eggs are perishable
products that can cause diseases to consumers
according to their different stages of staleness
and alteration . [6, 8].

One can hardly detect defficiencies in the
absence of microbiological, enzimatic and
biochemical mechanisms that occur during
eggs’ alteration processes, therefore, risks
cannot be prevented.

The physic -chemical modifications produced
by the enzimes in eggs’ whites and yolks are
intensified by the micro-organisms that may
penetrate inside eggs. Although eggs have
natural protection means (shells, membrane,
cuticles and whites’ richness in lisozim

substance), they are exposed to micro-
organisms’ invasions. Eggs’ staining with
faeces, surface moisture and preservation
under normal temperature conditions are
important factors of eggs’ polution.
Certain investigators found out the degree of
cleanliness of eggs’ shells is revealed in the
microbial plate count at eggs’ surface and
inside. Bacterias’ penetration eggs’ shells is
closely related to shells’ thickness, pores’
sizes and preservation temperature. Among
the isolates of germs there prevailed bacteria
of Pseudomonas species, followed by Proteus,
Staphylococcus, Eschirichia coli species [5].
Eggs can bear pathogen germs. The difficulty
in the detection or suspicion of their presence
consists in the fact that most of the times, the
presence of pathogen germs is not
accompanied by the modification of eggs’
layers that can only be perceived by
organoleptic and physic - chemical
examination [2, 7].
Eggs’ contamination can occur either in the
bodies of birds, or during and after their eggs’
laying. At ratites Salmonella enteritidis [5 6],
NDV [4] and S. pullorum [10] one can convey
by vertical level. Considering the large spread
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of Salmonella in birds, especially in ducks’
eggs that are often contaminated with these
microorganisms, producing serious food
borne diseases to humans, by consumption.

In order to grant the warranty of an
appropriate food value, it is necessary that
eggs and eggs’ products shall be subject to
microbiological examinations that enable the
quality of salubrity and freshness.

MATERIALS AND METHODS

In order to follow the influence of
microbiological pollution on the quality of
consumption eggs according to its validity
term and preservation temperature there have
been made up two experimental models as
follows:

- The microbiological study of eggs that were
continuously preserved at the temperature of
4°C. They were analysed on the first day of
laying and then at 6, 10, 20, 30 and 40 days.
This model refers to the eggs preserved under
the temperature conditions of the warehouse
of establishment (group A).

- The microbiological study of eggs preserved
under the temperature of 23-25 °C.

They were analysed after 1, 6, 10, 20, 30 40
preservation days. This model refers to eggs
within the commercial network of turning into
account during summer (group B).

The purpose of the study is to establish by
means of comparison the dynamics of the
evolution of the main group of bacteria
according to validity term and preservation
temperature for the two experimental pattern
groups.

There have been analysed 360 eggs from the
following 6 categories of different validity
terms: 1 day, 6 days, 10 days, 20 days, 30
days and 40 days (summing up to 180 eggs).
There has been followed the microbiological
quality according to the validity terms of eggs
and the modifications that may occur as a
result of growth and proliferation of different
germs.

The 60 eggs of each category were scatterred
in 6 groups made up of 10 eggs, thus rising up
to 36 groups. The microbiological analyses
were carried out in each group.
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There  has  been investigated  the
microbiological quality of eggs’ shells’
surfaces and contents and the following
parametres were observed : NTG, B coliform,
E. coli, Pseudomonas, Micrococcus, Proteus,
Salmonella, yeasts and moulds. The results
refer to 1 cm2 shells and to 1 g contents.
Salmonella represents the exception, as the
results refer to the whole surface of eggs and
to their entire contents (approximately 509).
The detection of the total plate count of
coliform bacteria and of Escherichia coli
species relied on the presumption of an
important biochemical property —namely the
fermentation of lactose producing gas [3, 4,
10].

For this purpose, there have been used plate
count environment that contain lactose and

inhibitory substances for the plate count
related to them.
-environment of selective enrichment:

tryptose broth and both simple and doubly
concentrated lauril sulphate

-environment for isolation, identification and
confirmation: brilliant green lactose bile
broth, Lactose Agar, Eosin-methylene blue
(Levine), tryptone water, inclined nutritive
agar, Kovacs reagent

There has been followed the establishment of
the most probable total plate count -MPN on
a growth environment, by using three tubes
for each dilution,

There has been inoculated 1 ml from the
homogenized product and from each dilution,
in series of three tubes per dilution that
contained one of the growth environment
mentioned above.

The supports with the inseminated
environments were introduced in the
thermostat at a temperature of 37°C for 24 -
48 hours;

- After 24-48 hours since incubation, there
have been checked the tubes with the
inseminated environment and there have been
noted for each series the tubes in which there
was noticed the presence of gases in the
fermentation tube (there was considered a
positive reaction the presence of gases in at
least 1/10 of the height of the tube);
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According to the number of positive tubes
from each dilution (confirmed in brilliant
green lactose bile broth), there has been
reported the most probable bacterial plate
count of coliform bacteria per g (ml) product,
according to Mc Crady table.

For confirmation, from two or more
characteristic colonies of E coli, there has
been inseminated the bacterial plate in three
tubes with the following environments:

- one tube with BBLV (or lauril suphate) and
a fermentation tube;

- one tube with tryptone water, heated at
45°C;

- one tube with inclined nutritive agar;

The tubes with inseminated bacterial plates
were imAveragetely incubated within 24
hours. The 45°C temperature acted
selectively, favouring the germ competing
with the associated microflora;

After incubation, there were examined the
tubes regarding the presence of gases that
occurred in Durham tube from the tube with
BBLV environment (lauril sulphate) and of
the presence of indole in the tube with
inseminated and incubated trypton water , by
adding some drops of Kovacs reactive (red
ring at the surface of environment). When
bacterial plate reacted positively, there was
considered E-coli confirmation ;

During the process of isolation and
identification of germs of Salmonella type,
there have been used several bacterial plate
count:

- environments of non-selective pre-
enrichments - peptonated water used for the
revivification of Salmonella species present in
eggs.

- environments of selective enrichment —
malachite green and magnesium chloride
broth (environment RV = Rappaport-
Vassiliadis) and selenite-cistine broth

- selective, solide and identification isolation
environments — phenol red and brilliant green
agar (Edel si Kampelmacher), a strongly
inhibitory environment and a less inhibitory
one- bile agar (Istrati-Meitert)

- identification environments: agar with iron
citrate, trizaharides (TSI), environment for the
hydrolysis of urea (Christensen), environment

for the decarboxylation of L-lysine (LIA
agar), etc..

For the determination of germs of Proteus
type there was used inclined nutritive agar,
freshly prepared- as plate count, with
condensation liquid and humid surface
without water condensation as drops. After
the insemination of tubes and their incubation
at 35° - 37 °C, the development with inclined
agar of a plate count that invaded as
concentratic waves or as fine, whitish film,
consisting of negative Gram small bacilli,
there was considered the presence of Proteus
type bacteria.

The method of determination of the total
number of microorganisms and of yeasts and
moulds was based on the inclusion of a
certain quantity of the investigated sample in
an appropriate nutritive environment (Plate
count agar and respectively, agar with gelosis
and potatoes), in Petri plaques, in which , after
incubation under convenient temperatures
(35°C), there grew visible colonies accessible
to eye sight, out of each microorganism or
piles of microorganisms.

All sanitary microbiological indicators that
were subject to analysis provided data on the
state of contamination of the examined
product.

RESULTS AND DISCUSSIONS

Table 1 summaries the results of
microbiological analyses that were carried out
on eggs originated from Group A according to
their age, on the basis of which one can
establish a series of observations.

The contents of eggs older than 10 days was
free of mesophilic aerobic plate, including
coliform B, E coli, Pseudomonas, Proteus,
Micrococcus and Salmonella, as well as
yeasts and moulds, therefore, one can be
considered sterile.

This can be explained by the fact that eggs are
protected against microorganism attacks by a
series of physical, chemical factors and the
efficiency of this defence factors depends on
the integrity of and the freshness degree.

In the microbiological analysis of the contents
of eggs which are older than 10 days, there
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have been identified bacteria of the following
types as follows:

- total plate count (N.T.G.) — varied from 5
ufc /g up to 25 ufc / g, only for the eggs older
than 30 days;

Coliform bacteria - 2,9 x 10 ufc / g and
respectively 1,1 x 103 ufc / g for the eggs
older than 40 days..

-Escherichia coli was identified only in the
case of the eggs older than 40 days.,
respectively of 1 and 1,1 x 10 ufc / g contents;
Bacteria of Pseudomonas type — for the eggs
older than 30 and 40 days

The penetration of microbes through the pores
of the shells does not occur under normal
conditions, as cuticles that covers the surface
of shells obstruct the external opening of
pores.

This may be the situation of fresh eggs up to
10 days. In eggs which are older than 10 days,
the cuticles covering the external surface of
shells alters, so that they do not offer an

efficient protection against microbes any
longer.

The total plate count on the surface of eggs
varied as follows:

- under 3,1 x 103 ufc / cm 2 in eggs from 1
day and 6 days;

- under 8,1 x 103 ufc / cm 2 in eggs from 10
days;

- under 4,6 x 105 ufc / cm 2 in eggs from 20
days;

- under 5,9 x 105 ufc / cm 2 in eggs from 30
days;

- under 5,4 x 105 ufc / cm 2 in eggs from 40
days.

At 26 groups of eggs, B. Coliform were not
isolated from shells and in 30 groups, E. Coli
neither. In 13 groups of eggs, Pseudomonas
was not isolated, and neither Micrococcus.
But Proteus was present in the shells of eggs
only in the case of eggs of 2 groups older than
40 days and the number of yeasts and moulds
was relatively low, under 50 ufc / cm?

Table 1.Results obtained following eggs’ microbiological analysis of group A

Groups

No. | Buas made N.T.G. B.coliforme E.coli Pseudomonas Micrococcus Proteus Salmonella \Veasts and

ot agg%e up of f f £ " moulds in

' 10 | ucf/g | ucf/cm? tjc ucf fom? tjc ucflem? | ucf/g | ucffem? | ucflg | ucflem? | ucfig /uc , | ucf/g /uc , fshells /e

eggs 9 9 cm cm
1 1 day 1 Abs. | 2,7x10° | Abs. Abs. Abs. | Abs. | Abs. Abs. Abs. Abs. Abs. Abs. | Abs. | Abs. 6
2 | 1day| 2 | Abs 1’%’3" Abs. | Abs. | Abs | Abs | Abs. | Abs. | Abs. | Abs. | Abs. | Abs | Abs | Abs | 4
3 | 1day 3 Abs. | 31x10° | Abs. | 1,7x10* | Abs.| Abs. | Abs. Abs. Abs. Abs. Abs. Abs. | Abs. | Abs. 10
4 1 day 4 Abs. | 2,1x10° | Abs. 10 Abs. 1 Abs. 1,3x10 Abs. | 1,3 x 10 Abs. Abs. Abs. Abs. 12
5 1 day 5 Abs. | 1,7x10° | Abs. Abs. Abs. | Abs. | Abs. Abs. Abs. Abs. Abs. Abs. | Abs. | Abs. 10
6 | 1lday | 6 Abs. |21x10%| Abs. Abs. Abs. | Abs. | Abs. | 14x10° | Abs. | Abs. Abs. | Abs. | Abs. | Abs. 4
Average 0,00 | 222500 | 0,00 | 30,00 0 | 017 | 000 25,50 0 21,67 0 0,0 0,0 0,0 7.7
7 |6days| 1 Abs. | 69x10? | Abs. Abs. Abs. | Abs. | Abs. | 1,1x10° | Abs. Abs. Abs. Abs. | Abs. | Abs. 3
8 |6days| 2 Abs. | 1,3x10% | Abs. Abs. Abs. | Abs. | Abs. Abs. Abs. | 1,3x10°| Abs. | Abs. | Abs. | Abs. 5
9 |6days| 3 Abs. | 1,4x10° | Abs. Abs. Abs. | Abs. | Abs. | 1,6x10° | Abs. Abs. Abs. Abs. | Abs. | Abs. 6
10 | 6days 4 Abs. | 2,2x10° | Abs. Abs. Abs. | Abs. Abs. 12x10 Abs. Abs. Abs. Abs. Abs. Abs. 10
11 |6days| 5 Abs. | 1,7x10° | Abs. Abs. Abs. | Abs. | Abs. Abs. Abs. | 1,2x10° | Abs. Abs. | Abs. | Abs. 8
12 | 6days 6 Abs. | 1,4x10° | Abs. Abs. Abs. | Abs. | Abs. 2,1x10? Abs. Abs. Abs. Abs. | Abs. | Abs. 5
Average 0,00 | 144833 | 0,00 0,00 0 | 000 | 000 82,00 0 41,67 0 0,0 0,0 0,0 6,2
13 digs 1 | Abs |73x10°| Abs.| Abs. | Abs | Abs | Abs. | Abs. | Abs |21x102| Abs. | Abs | Abs. | Abs. | 10
14 dégs 2 Abs. | 1,1x10° | Abs. Abs. Abs. | Abs. Abs. 1,8 x10 Abs. Abs. Abs. Abs. Abs. Abs. 10
15 digs 3 | Abs |13x10° | Abs | 17x10? |Abs.| 10 | Abs. | Prez | Abs. | Abs. | Abs. | Abs | Abs. | Abs. | 5
16 digs 4 | Abs |21x10°|Abs | Abs. | Abs | Abs. | Abs. | 43x10 | Abs. | Abs. | Abs. | Abs | Abs. | Abs. | 8
17 digs 5 | Abs |81x10°|Abs | Abs. | Abs | Abs. | Abs. | 49x10? | Abs. | Abs. | Abs. | Abs | Abs | Abs | 24
18 d?i?/s 6 Abs. | 14x10°| Abs. | 1,1x10 | Abs. 5 Abs. 24x10 Abs. Abs. Abs. Abs. | Abs. Abs. 10
Average 0,00 | 355000 | 0,00 | 3017 |000| 250 | 0,00 115,00 0,00 | 3500 0,00 000 | 000 | 000 | 1117
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Table 1.Results obtained following eggs’ microbiological analysis of group A (continuation)

Groups N.T.G. B.coliforme E.coli Pseudomonas Micrococcus Proteus Salmonella Yegsad
N. | Eggs’ | made up .
crt. | age of 10 paksiel
-| a9 eqgs Clg | Clem? Clg | Clem? | Clg | Clem? Clg Clem? | Clg | Clem®* | Clg | Clem? Clg |Clem?| ot
20 . 38X
19 days 1 Abs. | 6,1x10 Abs. Abs. Abs. Abs. Abs. 10° Abs. Abs. Abs. Abs. Abs. Abs. 7
20 digs 2 |Abs.| 34x10° | Abs. | Abs. | Abs.| Abs. | Abs. |1,1x10| Abs. |22x102| Abs. | Abs. Abs. | Abs. | 20
21 di?/s 3 Abs. | 4,1x10° | Abs. 11’32)( Abs. Abs. Abs. Abs. Abs. Abs. Abs. Abs. Abs. Abs. 30
22 digs 4 Abs.| 35x10* | Abs. | Abs. | Abs. [ Abs. Abs. Zigzx Abs. |35x10%| Abs. | Abs. Abs. Abs. 10
2 digs 5 |Abs. | 31x10° | Abs. | Abs. | Abs. | Abs. | Abs. | Abs. | Abs. |25x10°| Abs. | Abs. | Abs. | Abs. | 12
u| 2 6 |Abs.| 46x10° | Abs. | 13X |abs. | 10 | Aps. | 18X | Abs. | Abs. | Abs. | Abs. | Abs. | Abs. | 10
days 10 10
Average 0,00 | 166733,33 | 0,00 | 238,33 | 0,00 | 1,67 0,00 | 13350 | 0,00 | 1036,67 | 0,00 | 0,00 0,00 | 0,00 | 14,83
25 digs 1 |Abs| 42x10° | Abs. | Abs. | Abs.| Abs. | Abs. 153‘ Abs. |25x10°| Abs. | Abs. | Abs. | Abs. | 20
26 digls 2 Abs | 4,8x10° | Abs. Abs. Abs Abs Abs 11%3)( Abs Abs Abs Abs. Abs Abs 25
2. dzgs 3 |Abs| 59x10* | Abs. | Abs. | Abs. | Abs. | Abs. ziézx Abs. | Abs | Abs. | Abs. | Abs. | Abs. | 20
2| 2 4 5 | 52x10° | Abs. | 38X |aps. | Abs. [11x10| 38X | Abs. |11x10°| Abs. | Abs | Abs. | Abs. | 45
days 10 10
2. dzgs 5 |Abs| 46x10° | Abs. | Abs. | Abs | Abs. | Abs. |43x10| Abs |48x10°| Abs | Abs. | Abs | Abs | 15
30. di?/s 6 Abs | 3,9x10° | Abs. Abs. | Abs. | Abs. Abs. Abs. Abs. Abs Abs. Abs. Abs. Abs. 20
Average 0,83 | 247166,67 | 0,00 | 63,33 | 0,00 | 0,00 1,83 |1017,17 | 0,00 | 6800,00 | 0,00 | 0,00 0,00 | 000 | 24,17
31 d‘;gs 1 |Abs| 44x10° | Abs. | Abs. | Abs. | Abs. | Abs. | Abs. | Abs. | Abs | Abs. | Abs. | Abs. | Abs. | 35
40 5 2,1x 1,3x 4,9 x 5 1,1x
32| days 2 Abs | 52x10° |29x10| 02 1 |12x10] T 10t | Abs |25x10°| Abs 107 Abs Abs | 30
40 s 43X 11x | 23x .
33. days 3 15 3,2x10 Abs. 10° Abs. Abs. 10° 104 Abs. | 3,8 x10%| Abs. Abs. Abs. Abs. 20
34. dg)/s 4 Abs | 5,4x10° Abs. Abs. | Abs. Abs Abs. 21%3)( Abs. Abs Abs. Abs. Abs. Abs. 20
35. dg)/s 5 Abs | 6,3x10 Abs. Abs. Abs Abs. Abs. Abs. Abs Abs Abs Abs. Abs Abs 25
40 5 1,1x 75x | 1,1x 1,3x 2,1x 2,1x 2,5x
36. days 6 25 5,4x10 10° 10° 10 10% 10° 10° Abs. Abs. Abs. 10° Abs. Abs. 50
Average 6,67 | 337833,33 | 23,17 |2001,67| 2 | 23,67 | 150,00 | 4mes67 | 0 |48000,00| 0 60,0 0,0 00 | 300
350000.00 —
300000.00 —
250000.00
200000.00 —
150000.00
100000.00 —
50000.00 —
0.00
£ £ !
] g =
c c g
8 8 S
o
N.T.G. B.coliforme Pseudomonas | Micrococcus Proteus Salmonella
shell/
Fig.1.The dynamics of the evolution of average values of total total platecount according to the age of eggs of
group A
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Table 2.Results obtained following eggs’ microbiological analysis of group B

Groups N.T.G. B.coliforme E.coli Pseudomonas Micrococcus Proteus Salmonella  Yeasts an
Nr. Eggs’age Lns((j; ; ; ; " " moulds i
ort. 2 uc > uc uc > > uc uc shells /
10 ucf/g | ucf/cm Iy ucf /cm Iy | fom? ucf/g | ucf/ecm ucf/g | ucf/cm ucf /g Je? ucf /g Jem? e
eggs
1 1 day 1 Abs. | 25x10° | Abs Abs. Abs | Abs. | Abs. Abs. Abs. | 1,3x10°| Abs. | Abs. | Abs. | Abs. 8
2 1day 2 Abs. 1,6x10° | Abs Abs. Abs | Abs. | Abs. Abs. Abs. Abs. Abs. Abs. | Abs. | Abs. 14
3 1 day 3 Abs. | 33x10° | Abs | 1,7x10*> | Abs | Abs. | Abs. | 13x10 | Abs. | Abs. Abs. 2'110X Abs. | Abs. | 12
4 1day 4 Abs. 21x10° | Abs 10 Abs 1 Abs. Abs. Abs. Abs. Abs. Abs. Abs. 12
5 1 day 5 Abs. | 2,7x10° | Abs Abs. Abs | Abs. | Abs. | 1,4x10* | Abs. Abs. Abs. | Abs. | Abs. | Abs. 10
6 1day 6 Abs. 21x10° | Abs Abs. Abs | Abs. | Abs. | Abs. Abs. Abs. Abs. Abs. Abs. Abs. 4
Average 000 | 238333 |[000| 3000 |[000]| 017 | 0,00 25,50 000 | 21,67 0,00 | 3500 | 000 | 000 | 10,00
7 6 days 1 Abs. | 7,9x10* | Abs Abs. Abs | Abs. | Abs. | 21x10* | Abs. Abs. Abs. | Abs. | Abs. | Abs. 13
8 | 6days | 2 | Abs. | 12x10* | Abs | Abs. | Abs | Abs. | Abs. | 12x10 | Abs. Abs. 1'1%" Abs. | Abs | 15
9 6 days 3 Abs. 1,5x10 | Abs Abs. Abs | Abs. | Abs. 1,6x10° Abs. Abs. Abs. l‘l%X Abs. | Abs. 26
10 | 6days 4 Abs. | 1,2x10° | Abs Abs. Abs | Abs. | Abs. Abs. Abs. | 13x10°| Abs. | Abs. | Abs. | Abs. | 20
11 | 6days | 5 | Abs. | 15x10° | Abs| Abs. | Abs | Abs | Abs. | 31x10° | Abs |22x10°| Abs. 1'110" Abs. | Abs. | 28
12 6 days 6 Abs. 24x10° | Abs Abs. Abs | Abs. | Abs. Abs. Abs. Abs. Abs. Abs. | Abs. | Abs. 25
000 | 953167 | 0,00 0,00 0,00 | 0,00 | 0,00 355,33 0,00 | 38833 | 000 667 | 000 | 000 | 2117
13 | 10days 1 Abs. | 5.3x10* | Abs Abs. Abs | Abs. | Abs. Abs. Abs. | 21x10°| Abs. | Abs. | Abs. | Abs. 55
14 | 10days 2 Abs. 1,2x10* | Abs. Abs. Abs. | Abs. | Abs. 1,8x10 Abs. Abs. Abs. Abs. | Abs. | Abs. 40
15 | 10days | 3 | Abs. | 23x10° | Abs | 17x10? |Abs.| 10 | Abs |  Abs. | Abs | Abs. | Abs 11'(7)2" Abs. | Abs. | 65
16 | 10days 4 Abs. | 31x10* | Abs. Abs. | Abs. | Abs. | Abs. | 43x10° | Abs. [33x10*| Abs. | Abs. | Abs. | Abs. | 28
17 | 10days 5 5 82x10° 3 15x10* | Abs. | Abs. | Abs. | 49x10? Abs. Abs. Abs. liggx Abs. | Abs. 64
18 10 days 6 Abs. 24x10* | Abs. | 1,1x10 | Abs. 5 Abs. |2,4x10 Abs. | 3x10? Abs. Abs. | Abs. | Abs. 70
0,00 | 18988500 | 0,60 | 5517 | 000 | 250 | 0,00 805,33 000 | 45500 | 000 |[27833| 000 | 000 | 5367
19 | 20days 1 5 31x10° | Abs. Abs. | Abs. | Abs. Abs. |38x10*| Abs. Abs. Abs. Abs. Abs. | Abs. 87
20 | 20days | 2 | Abs. | 24x10° | 5 21%5 Abs. | Abs. | Abs. | 11x10| Abs |22x10% | Abs. | Abs. | Abs. | Abs. | 60
21 | 20dys | 3 | 15 | 2.1x10° 1*110X 11*ng 3| 10 | Abs | Abs | Abs. | Abs. | Abs | 11x10 | Abs. | Abs | 90
22 | 20days | 4 Abs. | 25x10° | Abs. | Abs. | Abs. | Abs. Abs. |25x10?| Abs. | 25x10° | Abs. | Abs. | Abs. | Abs. | 40
23 | 20days 5 5. 21x10° | Abs. 2iz)3x Abs. [ 1,4x10 | Abs. Abs. Abs. | 25x10* | Abs. Abs. Abs. | Abs. 80
24 | 20days 6 Abs. 36x10° | Abs. 11’:3;( Abs. 10 Abs. | 1,6x10*| Abs. Abs. Abs. Abs. Abs. | Abs. 210
400 | 96683333 | 2,67 |103833| 050 | 5,67 000 | 13350 | 0,00 | 462000 | 0,00 | 1,83 0,00 | 000 | 9450
%5 | s0days | 1 | Abs | 22x10° | 10 11"(;3)‘ Abs. | Abs. | Abs. |25x10°| Abs. Abs. | Abs. | Abs. | Abs | 120
26 | 30days 2 15 48x10° | Abs. Abs. | Abs Abs Abs |39x10°| Abs Abs Abs Abs. Abs Abs 135
27. | 30days | 3 | Abs | 49xw0° | 5 2l,gzx Abs. | 12x10 | 11x10 [21x10?| Abs. | Abs 1'1‘%)‘ 21x10° | Abs. | Abs. | 140
28. | 30days | 4 25 2,2x10° 1’120)‘ 31’?)2)‘ 5 [14x10| Abs. [28x10°| Abs. | 1,1x10*| Abs. | 15x10° | Abs. | Abs. | 45
29. | 30days | 5 Abs 46x10° | Abs. | Abs. | Abs | Abs. Abs. |23x10°| Abs [25x10° | Abs | Abs. Abs | Abs 85
30. | 30days 6 20 1,9x107 Abs. ziggx Abs. | Abs. Abs. Abs. Abs. | 48x10* | Abs. | 21x10> | Abs. | Abs. | 120
Average 10,00 |523033333| 450 | 751,67 | 0,83 | 433 1,83 | 1606,67 | 0,00 |61800,00 | 2,17 | 410,00 | 0,00 | 000 |10750
31. | 40days 1 20 24x10° | Abs. | Abs. | Abs.| Abs. [13x10°| Abs. | Abs. | 15x10° | Abs. | Abs. Abs. | Abs. | 175
32. | 40days | 2 35 32x10° | 29x10 21%2‘ 1 [12x10| Abs. |49x10*| Abs Abs | 1,1x10°| Abs | Abs | 145
33 | 40days | 3 15 2,2x10" | Abs. 41'(3)3)‘ Abs. | Abs. |12x10?|23x10°| Abs. | 28x10° | Abs. | Abs. | Abs. | Abs. | 120
3. | d0days | 4 | Abs | 54x10° | 15 21%}‘ 4 |13x10| Abs |38x10°| Abs | Abs lﬁ)x 15x10° | Abs. | Abs. | 230
35. | 40days 5 15 4,3x107 Abs. Abs. Abs Abs. Abs. Abs. Abs | 23x10° | Abs Abs. Abs Abs 135
36. | 40days | 6 25 5,4x10° 1&; 71'33)‘ litx 11'(3)2)‘ 11x10%|1,1x10°| Abs. | Abs. | Abs. |25x10°| Abs. | Abs. | 250
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Fig.2.The dynamics of the evolution of average values of total total plate count according to the age of eggs of group

B

The absence of Salmonella in the surface of
all eggs is particularly important. This proves
that the laying hens were free of these germs
and the absence of further contamination
(from other sources), proves that the keeping
and handling of eggs were performed in better
hygiene conditions.

Figure 1 presents the dynamics of evolution of
average values of total plate count from the
contents and surface of shells analysed in
group A according to their age. One can
notice that the total plate count on the surface
of shells grows directly with the time of
preservation time, being correlated as well
with the NTG found out in the contents.

One can notice that the yeasts and moulds as
well as the bacteria of Micrococcus type were
present in a high degree, their number
growing according to the preservation time.
The bacteria of Pseudomonas type were
present on the surface of shells of one day
eggs, this multiplying as eggs grow old and
recording at the same time average values
which are high enough.

In table 2 there are summarized the results
obtained for group B following the
microbiological analyses from which one can
infer several observations.

As regards the total plate count from the
contents, the results show that only in eggs
older than 20 days there were identified
mesophilic anerobic bacteria.

The coliform bacteria were identified in 7
groups of eggs older than 20 days, recording
values ranging from 5 — 2,9 x 10 ufc / ¢
contents.

The total plate count of aerobic bacteria
detected in the contents of eggs older than 20
days varied in the range 5 - 35 ufc / g.

The largest number of plate count making up
colonies was decisive for the bacteria of
Pseudomonas type in eggs older than 40 days,
being as well the most frequent bacteria
negatively Gram determined in its contents.

If one refers to the total plate count on the
surface of eggs, one can find out that its value
is very different from one sample to another
one. The contamination of eggs’shells was
deeper for the eggs aged over 30 days, this
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being 1000 higher than one day eggs. The
progressive growth of NTG cannot be due to
the initial pathogens available on eggs’shells,
as on dry layers they cannot grow. It involves
the atmospherical contamination whose
intensity  is  proportionate  with  the
preservation type and with the hygienic
quality of the development area.

Coliform bacteria were isolated on shells in
14 groups of eggs unlike Escherichia coli
which was isolated in 11 samples.

In 13 groups of eggs, Pseudomonas was not
isolated and in 16, Mircococcus neither. But
Proteus was present in the shells of eggs of 12
groups with an age over 40 days and the total
number of yeasts and moulds ranged between
4 and 250 ufc / cm?.

Like in the case of the first group, the bacteria
of Salmonella type were neither identified in
eggs’ contents, nor on the external surfaces of
eggs. This provides a reason for the fact that
the laying hens were free of these germs and
the absence of further contamination from
other sources highlights that the maintenance
and handling of eggs was performed under
good hygiene conditions.

In figure 2, one can follow the dynamics of
the evolution of average values of the total
palte count from the contents and surface of
eggs’ shells which were analysed in group B
according to their age.

On a whole analysis, the total plate count shall
be assessed as being proportionate with the
preservation time of eggs.

As one can notice in figure 2 in the analysis of
evolution of environments of germs making
up colonies / cm?, within each age category,
one can find out that the average number of
total plate count is approximately 100 higher
than the average recorded for the other types
of bacteria.

For one day fresh eggs , the average negative
Gram bacteria was not higher than 35 ufc/cm?*
For the group of 6 days old eggs one can
notice that the average of coliform bacteria
was very low, while the environments for
Pseudomonas and Microccocus recorded a
high growth, a tendency which was kept for
the category of 10 days’ old eggs.
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For the eggs older than 20 days, one can
notice the presence of a higher number of
coliform bacteria and of Micrococcus type as
compared with Pseudomonas that record a
decrease of the averge in comparison with that
of 10 days old eggs. As it is shown in the
average values for the group of 40 days old
eggs, one can settle that in the plate count of
the eggs, there were found out all types of
analysed bacteria.

One cand find out a significant increase of the
number of moulds —filamentous fungi and of
unicellular fungi in the case of eggs which
were preserved under high temperatures (23-
25°C) and a relatively low humidity, in
comparison with the degree of development
of yeasts and moulds which were identified in
the case of eggs preserved under opposite
conditions (figure 3).

One can notice the fact both for group A and
for group B, there were isolated and identified
yeasts and moulds on the basis of cultural and
morphological characters . The increased
number of microscopic fungi to get developed
optimally under temperatures of 20-30°C.

In this case, the isolation of filamentous
fungi-moulds was most of the times difficult
due to the invasive growth of colonies, which
led to the cross-contamination and their
superposing. The development of a low
number at temperatures of 4°C could be
explained by the availability of a
psychotrophic that can grow as well under
negative temperatures.

In comparison to other micro-organisms, they
need little water in order to develop a
metabolic activity and that’s why, they were
able to grow on eggs with a reduced water
contents. It is a known fact that their growth
and multiplication is favoured by a humid
environment.

Coliform bacteria and microorganisms of
Escherichia type identified both in the
contents and on the surface of eggs’shells —
situation encountered in both groups but with
significant differences regarding proportions
and sizes — stood for the most important
sanitary veterinary indicator of eggs in the
undertaken study.



Scientific Papers Series Management , Economic Engineering in Agriculture and Rural Development

Vol. 14, Issue 1, 2014
PRINT ISSN 2284-7995, E-ISSN 2285-3952

Taking into account the fact that the
prevalence of category of E coli —biotype 1 in
the total plate count found out in the faeces of
birds, one can say that the contamination of
eggs could have occurred during and also
after their laying (secondary contamination).
This contamination involves only the surface
of eggs’ shells in the beginning. One is known
that the first contamination of shells takes
place in the moment of laying in a low
degree., by the contact with the cloacal
mucosis neighbouring the opening of oviduct.
The actual contamination of shells occur by
means of microflora on the surfaces and
objects that come into contact with them, that
explains the presence in a high number of
coliform bacteria and of the total plate count
on the surface of eggs. In a parallel analysis of
the two groups, one can estimate the higher
number of coliform bacteria and live
microorganisms, both in the contents and in
the shells of eggs of group B (kept under
temperatures of 25°C)

This can be explained by the capacity of these
bacteria to grow well under high temperatures
(37°C). There was found out that the total
aerobic bacterial count on the surface of shells
was very different in groups and categories,
according to eggs’ age and preservation
conditions.

The bacteria of Pseudomonas type registered
higher values both in the contents and the
surface of shells, in the case of eggs preserved
at temperatures of 4°C, in comparison to the
eggs of group B., whose preservation
conditions were exemplified by temperatures
of 23 - 25°C and humidity.

This is explained relying on the properties of
bacteria of Pseudomonas type that, owing to
their psychotrophyic, they can normally grow
at temperatures of 4°C, being considered the
main agents of alteration of eggs kept under
refrigerated conditions. The isolation of
pseudomonadae on the contents and shells of
eggs of group B in a sufficient proportion in
order to catch attention is due to the capacity
of most of the species to develop under
temperatures ranging between 25 - 30°C.

In the case of the two groups, one can notice a
gradual growth of microorganisms from

different bacteria types on both eggs’ shells
and contents according to the age and the
preservation  conditions, reaching a
contamination peak of 30 days. It is well
known that during eggs’ preservation, the
proteolitical enzymes of whites and yolks
develop its activity of simplifying their
specific layer.
The intensity of this activity is conditioned by
a special temperature and humidity,
responsible factors for the multiplying of
microorganisms. Upon a whole analysis, one
can make up a correlation between the
microbial plate count from the surface of
shells and the contents’ total plate count.
The advanced contamination of eggs from
both groups with an age of 30-40 days under
different preservation conditions is due to
proteolitical and aminoacidolitical enzymes
that are available that are used by most of
bacteria that penetrate eggs, resulting the
liquefying of proteins of whites and yolks,
and alteration of antimicrobial structures,
such as follows:
- membrana of shells contain some
bacteriolitical enzymes (eg. lisodaym and
N acetil glucozaminidase / N-acetyl
glucosaminidase) and other membrane
components that can alter thermal
resistance of pathogene bacteria- positive
Gram and negative Gram (Salmonella
Enteritidis, Escherichia coli 0157: H7,
Listeria monocytogenes and
Staphylococcus aureus).)
Nevertheless, the presence of organic matter
significantly reduces the thermoresistance
capacity, by reducing the capacity of
membranae. A decrease of thermoresistance
capacity of microorganisms may result in the
use of several preparation processes (low
processing temperatures, reduces operation
time), with an improvement of products’
quality, exposing Salmonella Typhimurium to
- shells’ membranae under an increased
organic plate count (eg.: skim milk),
significantly reduced the activity of
membrana against Salmonella
Typhimurium.
A possible explanation for the presence of
different bacteria speciaes of different ages of
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eggs can be allotted to their pH. It is well
known that immediately after laying, the
whites of eggs have the pH-ul of 7,6 -7,9. as J.
A. Garibaldi states, and during the storage og
eggs, the pH of whites decreases by a value
according to temperature to the maximum
value of 9,7. Sharp and Whitaker proved that
after 3 days of eggs’ storage at a temperature
of 3°C, the pH of whites reaches a peak of
9,18 and after 21 days, to 9,4, this being
considered an explanation for the microbial
plate which was found out in the eggs
analysed in this study.

Besides the alacaline reaction, the most
important role in antimicrobial defence is
represented by lisosyme and conalbumin. The
high level of negative Gram bacteria can be
accounted for the antimicrobial activity of
conalbumin (Valenti and col., 1983).

Ibrahim (2000) stressed the fact that the lack
of ferum available at the level of membranaer

and of whites blocked in conalbumin
represents an intrinsic factor of utmost
importance in selecting the microbial

association developing in the contents of eggs.
The conalbumin shall be in excess in order to
inhibit the microbial growth, an action that
intensifies as the concentration of hydrogen
ion decreases.

The high sensitivity towards lysozym of
celullar wall of some positive Gram bacteria
which is rich in mucopeptides [10] may
account for the reason for which the alteration
of eggs occur mostly by means of Gram
negative bacteria.

The results obtained in this study are in
conformity with those obtained by de V. Beia
and col., (2005) [8] that prove that the storage
of eggs at a temperature of 4 °C limit the
multiplying of microorganisms both in the
contents and shells of eggs, in comparison to
the storage of eggs at a temperature of 25°C.
The detection of the presence of Pseudomonas
bacteria in  both  storage conditions
(temperatures of 4°C and 25°C) in relatively
similar proportions is in conformity with the
data in the literature describing the
proteolitical activity of different
Pseudomonas subtypes in eggs and egg
products at temperatures of 10° and 25°C .
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CONCLUSIONS

1.Following the examination of eggs’ contents
there has been detected the absence of aerobic
mesophilic germs, of Micrococcus and
Salmonella types for two analysed batches
irrespective of eggs’age and preservation
conditions.

2. In the case of eggs ober 30 days kept at a
temperature of 4° C, besides NTG, there have
been detected some germs of Pseudomonas
type in the contents of eggs and after 40 days
there have been found out coliform bacteria as
well as Escherichia coli.

3. In the case of eggs of group B (kept at a
temperature of 25°C), the microbial plate
present both in the contents and in shells was
higher and of a younger age in comparison to
the first groups.

4. Following the examination of eggs’surface
there have been found out the following: the
presence of bacteria of Proteus and
Pseudomonas ttypes on the shells of eggs., the
absence of Salmonellas, a very low number
(under 40 ufc /cm?) of yeasts and moulds, a
progressive rise of NTG corellated with the
age of eggs that can only be caused by the
atmospheric contamination.

5. If one refers to the total plate count, one
can notice that the average of values found
out for batch A is lower than the average of
values found out for batch B, a situation in
which the values were more homogenous in
comparison to batch B, in which the
amplitude of values was higher.

For batch A, the total microbial plate count of
coliform bacteria had a more intense activity,
unlike group B, in which there were obtained
less positive samples of the type, of lower
intensity.

Pseudomonas type stands out by higher values
of the units making up colonies per cm? of
shells for group A, in comparison to group B.
The values recorded for Micrococcus type
bacteria were close in similarity.

The comparative analysis of the total plate
count of yeasts and moulds shows that the two
batches differ significantly.
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By comparing the results obtained for the two
batches analysed, one can generally notice the
same trend of progressive rise in the number
of microorganisms as the process of
eggs’growing old.
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Abstract

City daily overexertion impels tourists wish to travel. Rural tourism behavior is determined by a set of motivational
factors that makes him appreciate favorable tourist destinations. In order to analyze and assess the opinions and
attitudes of tourists in rural areas we realized a market survey, the results being presented in the article below.
Future trends, the growth rate of market depend largely on the wishes and intentions of goods or services
consumers. This study involves the engagement of a number of 658 respondents, which were interviewed to
determine the basic motivations in choosing countryside. The working methods used were analysis, synthesis and
questionnaire survey as a research method. Results refer to the following: about 59 percent, spend up to 10% of
annual income for vacations and travel, for rural tourism this amount is much lower; the association of the term
,rural tourism” in the local tourist mind, oscillates among ,,a villa” in rural areas or ,, active vacation” (biking,
hiking, riding, swimming or hunting); customer loyalty is one of the goals of marketing activities undertaken in
hostels or other travel service providers. In conclusion, we mention that the variety of motivational factors in
choosing tourist destinations in rural areas drive this type of tourism.

Key words: countryside holidays, respondent, rural tourism, sample, tourist motivation

INTRODUCTION - Closeness to nature;

- The absence of the multitude;

- Quietness;

- A “not mechanized” environment;

- Sense of continuity and stability, experience

of living and enduring history;

The expansion of the tourism phenomenon in
rural areas in the second half of the last century
iIs primarily due to rural recovery and
development, and secondly to an alternative

form of tourism compared to mass or
traditional tourism.

The whole, rural tourism includes a wide range
of ways of accommodation, events,
celebrations, sports, other entertainment and
enjoyable party activities of leisure, all
unfolded in a typical rural environment.

In the acception of the World Tourism
Organization and many European
organizations, rural tourism is “a form of
tourism that includes any tourist activity in
rural areas organized and led by the local
population, exploiting local tourism resources
(natural, cultural-historical, human) and
facilities, tourist structures, including hostels
and agro tourism farms.”

Why rural tourism? If we start with this
question, we find more responses from
supporters of this type of tourism while experts
have determined the following features:

- Possibility to know closely places and
people of those places;
- Direct contact with local authorities, with
the concerns and specific activity of the area;
- Proper knowledge of local business;
- The chance of community integration during
the stay. [4]
Most tourism motivations may substantially
differ in their interpretations and explanations
resulting travel models. The most frequently
combined reasons appear for individual or
group travels. For example, for rural tourism
Moldovans hospitality, the retrieval customs
and traditions, habitual stress escape, natural
sightseeing etc, would be some integrated
reasons for rural tourist areas.
The tourist motivation determines the
psychological dimension of rural tourism. [4]
This includes a set of needs, impulses,
intentions, valences and specific personal
tendencies and being influenced by
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geographical  environment factors, the
attitudes towards it and towards himself, the
consciously aim as a response to respond to
these needs. [5]

The famous Jost Krippendorf's list (1987),
considered one of the pioneers of sustainable
tourism, in his book The Holiday Makers, are
listed 20 reasons, which we'll present below:
1) the attraction of the landscape; 2) the
quality of meal; 3) general atmosphere; 4)
curiosities of the region; 5) the environment
quality towards health; 6) rest and relaxation;
7) itinerary; 8) the accommodation conditions;
9) great price; 10) language problems; 11)
sympathetic contact with the indigenous
population; 12) cultural attractions, 13) state
of the roads; 14) day or night entertainments;
15)arrival and reception; 16) local folklore;
17)the possibilities to practice sports
activities; 18) travel planning and formalities;
19) shopping opportunities; 20)other hobbies/
interests or entertainments.

In order to determine attitudes and reviews of
Moldovan tourists opposite to ,,countryside
holidays”, towards defining the directions of
development of this branch and the overriding
motivation for this type of tourism, from
March to June 2013, we have developed a
study of the reasons for tourism in rural areas,
the results of which will be presented below.

MATERIALS AND METHODS

We consider research as one exploratory
study that will allow us to establish future
research directions, some general conclusions
and recommendations. [7]

The study was trained a number of 658
respondents of different ages. For its
relevance we selected people with different
occupations:  skilled  workers,  business
professionals, students, private entrepreneurs,
teachers, we separately analysed the responses
of a certain category - civil clerks whose
sedentariness (office work), make them to
choose trips out in the bosom of nature.

The largest share were the people aged from
21 to 30 years old. Their active rest is typical,
although the age is one of essential criterion
to create the tourist offer.
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RESULTS AND DISCUSSIONS

The escape to the countryside vacations and
travel of Moldovans abroad have gained
considerable intensity in the last years,
however, the share of annual income for
tourism is one as insignificant one upon the
whole. Approximately 386 respondents or
about 59 percent, spend up to 10% of annual
income for vacations and travel, for rural
tourism this amount is much lower, 23 percent
grant to those services between 11-20% and
only 2% of respondents spend more than 40
percent for holidays, vacations, recreation.
Reading the psychologist's opinion Claire
Lucques (1962), who considers the tourism as
., unnecessary expense and distress, the result
of the trend towards waste and ruination of
material wealth to meet pleasure, that cannot
restore the individuals emotional balance”,
then, the presented figures above may be
justified, however, the escape in nature may
remind to people how to really live.

Rural tourism as a phenomenon has appeared
in our country recently, after 2000, therefore,
we still cannot talk about creating a tourism
product in rural area, as proposed offers have
more seasonal, sporadic and disorganized
feature. The association of the term ,,rural
tourism” in the local tourist mind, oscillates
among ,,a villa” in rural areas or , active
vacation” (biking, hiking, riding, swimming
or hunting). (Fig. 1)

Associations for term "'rural

of "
Active tourism

vacation; BB/GuesE
29% . house; 20%
Camping; - Villa in rural

19% area; 32%

mBB/Guest house m

Fig.1. The opinions of respondents across the
association ,,rural tourism” term with other notions

The consumer behaviour for specific products
or services has to be often formed, in the way
that consumers are suggested services and
destinations they need. Of course, the ,,rest in
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the country” is hardly the townspeople
passion, the rejection being ,,supplied” by the
lack of professionalism and the small number
of those skilled in management and
organization of tourism activities in rural
areas. In the framework of a study, performed
in Romania, the respondents have noticed
some gaps including: language problems, road
conditions, possibilities of practicing sport's
activities etc., which are typical for domestic
tourism. The passion of tourists for holidays
in the countryside has been scaled in
perimeter ,,very passionated-not passionated”,
so 386 of the 658 respondents said they were
very keen and passionated (59%) those
,, indifferent” representing 14 %.

As mentioned above the main reasons for
rural tourism, played by specialists, thus the
respondents were asked ,, What motivates you
to choose the rural tourism?” offering five
possible answers. Their options were more
focused on leisure, recreation and escape to
nature, options justified by Graburn
theoretical model based on ,inversions” of
travel.[2] It explains the tendency of tourists
to seek temporary something else than
usually. The concern is reflected in the
increasing of the relaxation time, antithetical
with working time.

Motivations in
choosing rural tourism
destinations

M Rest, Relaxion

Fig.2. Motivations in tourism

destinations

choosing  rural

The features of tourist product or of tourist
package involve their communication to
potential customers. Promotion as a specific
form of communication, although, it seems
relatively simple, requires special skills.
Firstly, promotion must be of a permanent

spect, must address to potential and current
clients, even more it concerns the objectives
of informing nature on the natural and
anthropogenic resources area, their recovery
from a high level; attracting the target
customers; improving the company image;
creating a unique image; the harmonious
development of local economic activity.

A content tourist will always share this
opinions and impressions to others, so perhaps
the main source of information for vacations
in the countryside is the recommendation of
friends or colleagues. More than half of
respondents (54.7%) trust their
recommendations. The list is followed by the
Internet (32.9%) - considering that most of the
respondents were office workers and students
- personal experience, travel agencies,
promotional materials, trade and fairs, tourist
information offices, having a relatively small
share.

Customer loyalty is one of the goals of
marketing activities undertaken in hostels or
other travel service providers, but in order to
prosper it must be imposed and maintained
certain  standards of quality, which
unfortunately do not exist in the local tourism
structures in rural areas. Some statistics and
studies in the field, show that 67% of
dissatisfied customers do not come back again
to the site and 96% of those dissatisfied never
make complaints on the spot. [6]

If referring to the tourist way of booking for
holidays in the countryside, then the
preferences of respondents were largely
shared between , direct contact with
landlord,, and ,, without prior reservation”,
which shows the disorganized nature of this
activity, the statistical data being missing or
incomplete.

Table 1. Distribution of tourists' preferences for
booking holidays in the countryside

Choice variants Number of Share, %
responses

Direct contact with 244 37
landlord/owner
By travel agency 155 23
Online booking 65 9
Without prior 200 31
reservation
Total 664 100
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Although, the Internet as a source of tourist
information is in the respondents' preferences,
cult of ,, online reservations” is not formed yet.
Some respondents mentioned several answers,
depending on the situation.

For the 2-5 days stay and more, in rural space
tourists need accommodation. Whether it is a
BB (Bed &Breakfast) or villa, camping or
rooms for renting family houses, the tourist
should have minimum comfort. About 70 % of
respondents said that comfort and convenience
can be enjoyed in the rural area. In their opinion
this aspect would be: silence (a considerable
number of respondents); cleaning; fresh air;
safety food; amusement etc.

In the list of enumerations were found
hospitality, infrastructure, convenience and
comfort of nature as conditions in rural areas.
Regarding the most important factor in choosing
accommodations, was mentioned again quiet
and recreation, attractive nature, the comfort of
accommodation and nearby cultural and sports
attractions. Finally, as an important element in
choosing accommodations were mentioned
sprice level”, with a share of 14.6%.
Meanwhile, Moldovans state that are willing to
spend per day maximum up to 500 MDL for a
holiday in the countryside, in the context of the
rural boarding prices for day/tourist with 3
meals included are about 570 MDL (35 Euro),
without additional services (boating, carriage or
sleigh etc.).

If, until recently, rural areas did not provide
conditions of recreational activities for tourists,
at the same time with changes in consumer
behaviour such services and due to increasing
demands for services in rural areas are
increasingly opting for an active holiday in the
countryside. Hiking, fishing, equitation, hunting
or visiting cultural and historical sites and
landscapes are included in active recreation in
the countryside. In the top 1-5 of the favourite
activities during tourist rural stays, respondents
gave first place visiting cultural and historical
sites and admiring landscapes, the second and
the third place being awarded respectively, to
hiking and fishing.

Holidays in the countryside can be cut and
scattered during the year, depending on the
season, national and religious traditional
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holidays, and so fall in the average duration of
3-5 days. This is the opinion of respondents
surveyed who consider the optimal duration of
staying in rural areas in Moldova 3-4 days
(34%).

CONCLUSIONS

In conclusion, we mention that the variety of
motivational factors in choosing tourist
destinations in rural areas drive this type of
tourism. “Mini vacations” in rural areas are
very appreciated by tourists. Tourism
development in rural areas should be
supported by the state, local authorities, local
creativity and initiative and not at least by
tourists themselves. Creating a brand of
“holidays in the country” would promote
tourist destinations “in the shadow” of the
Republic of Moldova.

The perspectives of the development of rural
tourism in our opinion concern:

- Creation and promotion of rural tourism
itineraries;

- Design and substantiation of a local rural
tourism product;

- Adopting a legislative framework for rural
tourism;

- Creation of public-private partnerships in
this area;

- Establishment of quality standards for rural
tourism.
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Abstract

The paper studied the determinants of Moldovan banking system fragility. It underlines the existing researches into
the empirical determinants of banking fragility. The analysis revealed that there are numerous channels through
which weaknesses within the macroeconomic conditions and structural characteristics might increase banking
system fragility. The main macroeconomic determinants which may have an impact on Moldovan banking system
fragility are: excessive domestic liquidity, pro-cyclical character of the banking system, dependence on remittances,
financial dollarization. There are also several banking characteristics which play a role for Moldovan banking
system fragility: the undermined intermediation function, high level of bad loans, uncertainties in the ownership
structure, low presence of foreign strategic investors. The paper employed a quantitative, a qualitative and a
comparative analysis using the financial soundness and structural indicators of the Moldovan banking system in
order to assess the impact of various determinants on Moldovan banking system fragility. The results reveal a high
degree of capitalization and liquidity of Moldovan banking system, factors which contribute and maintain the

general stability of the entire financial system.

Key words: banking system, capitalization, concentration, fragility determinants, liquidity, nonperforming loans

INTRODUCTION

A strong and stable banking system is
considered to be ,an important driver of
future GDP growth” [10], which “facilitates
(rather than impeding) the performance of an
economy and of dissipating financial
imbalances that arise endogenously or as a
result of significant adverse and unanticipated
events” [13]. But the causal link is not
unidirectional, positive performances of the
economy in its turn influence the banking
system situation. There are numerous
channels through which weaknesses within
the macroeconomic conditions and structural
characteristics might increase banking system
fragility. Low GDP growth, high real interest
rates, and high inflation are significantly
correlated with the banking fragility due to
occurrence of different financial risks within
the system. Worsening of borrowers’ financial
situation can damage in its turn the banking
system. Usually, banking crises tend to
manifest themselves during periods of weak

economic growth and loss of monetary
control [7]. Banking system fragility reduces
when banks in the system jointly hold more
liquid assets, are better capitalized, and when
regional  banking systems are more
competitive [6].

Prudently regulating the banking system is
undoubtedly a major objective for financial
regulators because of the enormous cost of
banking system instability. Therefore, a
thorough understanding of the underlying
determinants of banking system fragility and
identification of crises events is a foremost
challenge for a prudent financial regulator.
The financial crises of the past decade, and
the IMF’s initiative to build an early warning
system against such crises, have stimulated a
wave of research into the empirical
determinants of banking fragility.

Various studies have proposed early warning
indicators of impending turmoil in banking
systems (e.g., Caprio and Klingebiel (1996),
Demirguc-Kunt and Detragiache, 1998, 2002,
2005; Bordo et al. (2001), Glick and
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Hutchison (2001), Gavin and Hausman
(1996), Rojas Suarez 2001; Goldstein and
Turner (1996), Kaminsky and Reinhardt
(1996, 1999), Sundararajan (1991), Mishkin
(1996) etc.

A common methodological challenge facing
empirical research in this area is the so-called
the events method, i.e. the identification of
crises events, such as forced bank closures,
mergers, runs on financial institutions and
government emerging measures etc.

European Central Bank in 2012 has focused
on early warning indicators for developed
countries [2], which differ from the crises
events in developing countries. Given large
differences among emerging markets, a single
set of indicators will not "fit all". The use of
financial indicators that, while appropriate for
industrial countries, do not work in emerging
markets. Bank supervisors' records of prompt
identification of banking problems in
emerging markets has not been satisfactory
[12].

ECB results show that the ratio of domestic
private credit to GDP represents the most
consistent early warning indicator of banking
crises in developed economies across the
various specifications and time horizons
(warning sign al should be issued whenever
the most robust indicator rises more than 2%
above its long-term trend). In addition, rising
FDI flows, increasing money market rates,
and global economic booms (rising world
GDP and inflation) are also important risk
factors worth monitoring.

Weaknesses and vulnerabilities within the
banking sector may affect the entire financial
system.  There are generally three
characteristics of the notion of financial
vulnerability [4]:

— significant loss of confidence of
economic agents in the financial system
(financial institutions and financial markets);

— inability of financial institutions to
efficiently play the role of intermediation;

— spreading of financial vulnerability to the
entire economy.

The weakness of the banking system could be
seen as an aggregation of weaknesses of
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individual banks coupled with the resulting
negative externalities [14].

To distinguish between fragility in general
and crises in particular, and between localized
crises and systemic crises, Demirgili¢c-Kunt
and Detragiache (2005) established that for an
episode of distress to be classified as a full-
fledged crisis, at least one of the following
four conditions had to hold [3]:

-the ratio of nonperforming assets to total
assets in the banking system exceeded 10
percent;

-the cost of the rescue operation was at least 2
percent of GDP;

-banking sector problems had led to a large
scale nationalization of banks;

-extensive bank runs took place or emergency
measures such as deposit freezes, prolonged
bank holidays, or generalized deposit
guarantees were enacted by the government in
response to the crisis.

Republic of Moldova is a small country with a
financial sector dominated by the banking
system, which accounted for 93 percent of
total financial assets and 96 percent of total
loans provided by the financial sector at the
end of 2012 [15]. The local banking system
has a low degree of connectivity to European
and world banking system due to a very low
presence of international banks on the
market!, which has determined no direct
contagion within the last financial crises. The
effects of the crises were felt indirectly by the
banks, through the channel of remittances and
foreign trade, which have diminished
substantially as a result of economic decline
in Europe. The decline of private consumption
in the euro area has contributed to the
decrease in Moldovan exports to EU and of
the volume of remittances in 2012. Thus, the
general effect of the financial crises on the
Moldovan banking system was felt on the
banks’ asset side. The mentioned tendencies
have negatively influenced creditworthiness
of Moldovan borrowers and respectively the
quality of local banks’ loan portfolios. There

! There are only 4 banks with 100% foreign capital of
14 commercial banks operating in the local banking
market.
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are also some structural shortages which
increase the fragility of the local banking
system.

MATERIALS AND METHODS

The research is initiated with the goal to
detect the main determinants of the Republic
of Moldova’s banking system. The
methodological base of this empirical research
is the so-called the events method, i.e. the
identification of the events which could lead
to fragility of the banking system. These
include in particular qualitative, quantitative
and comparative analysis of financial
soundness and structural indicators.

RESULTS AND DISCUSSIONS

There are several banking characteristics
which play a role for banking system fragility:
system’s liquidity, capitalization, competition,
diversification, presence of foreign banks, and
wholesale funding [4]. A higher capital base
provides a cushion against insolvency. A
better capitalized banking system helps in
reducing possible contagion effects from
individual bank failures in the same country
or region.

The Republic of Moldova’s banking system
has a very high degree of capitalization and
liquidity, factors which contribute and
maintain the general stability of the entire
financial system. The average capital
adequacy ratio of the Moldova’s banking
system recorded for 2009-2012 (29,2 per cent)
indicates a high degree of banks safety and
the potential to perform risky operations
without affecting the capital. Among
countries from Eastern Partnership and some
EU countries with similar size and economic
problems, Moldova has the highest level of
the capitalization and liquid reserves? (fig. 1).

2 Ratio of bank liquid reserves to bank assets is the
ratio of domestic currency holdings and deposits with
the monetary authorities to claims on other
governments, nonfinancial public enterprises, the
private sector, and other banking institutions. (World
Bank)

The liquidity on a bank’s balance sheet serves
as a first line of defence against liquidity
shocks. Greater banking system liquidity
enhances the stability of the domestic banking
system.  Despite  high liquidity and
capitalization ratio of the Moldovan banking
system, access to finance continues to be
identified as one of the primary constraints for
companies in Moldova [9]. Shortage of long
maturities remains the main barriers in access
to finance.
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Fig.1. Bank liquid reserves to bank assets, Bank
Regulatory Capital to Risk-Weighted Assets, (%)
(International comparison), average rate for 2009-2012
Source: compiled on the basis of World Bank and IMF
data base, Financial Soundness Indicators tables 2009-
2013

The core of the fragility problem is the maturity
transformation between liabilities and assets [1].
Deposits are usually demandable, while loans
are long term investments. When there is a run,
and a large number of depositors wish to
withdraw their funds prematurely, the bank
must find liquidity, either by borrowing in the
interbank market or by selling assets. Both
solutions to the liquidity problem on the deposit
side are problematic. The interbank market may
not be available if, as in the 2007 crisis,
financial markets stop working properly. Selling
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assets to meet short-term liquidity demands
risks getting prices well below the assets’
intrinsic value.

The availability of long-term financial resources
in the Moldovan banking system remains
limited, only 17,16 per cent of all deposits have
the maturity more than 1 year, while the most
requested loans are those with maturity greater
than one year — 74,9 per cent (fig. 2).

12000
100%
S50%
60%
40%0
20%0
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deposits
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Fig.2. Maturity structure of deposits and loans within
the Moldovan banking system (%), June 2013

Source: compiled on the basis of National Bank of
Moldova data base, 2013

The main sources of long-term lending (for
periods longer than 3 years) in the domestic
banking system remain the equity capital and
external sources of credit offered by
international financial institutions.

Instability problems also could arise on the
banks’ asset side [11]. Their great reliance on
debt and the private information that banks
possess on their borrowers may induce them
to take excessive risks in their investments or
in granting loans. This type of risk is much
more pronounced in the financial sector than
in others, both because banks’ assets are more
leveraged and more opaque and because
banks’ liabilities are insensitive to asset risk,
due to deposit insurance or implicit state
guarantees.

An alarming feature of the domestic banking
sector is the high level of bad loans (14,5 per
cent in 2012). Economic contraction in 2009
caused a significant increase in non-
performing loans (substandard, doubtful and
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loss) of the total loan portfolio from 5.9% in
2008 to 16.3% in 2009. Sudden increase of
credit risk during this period led banks to
restrict lending and to significantly increase
the allowances for loan losses. With few
exceptions, the trend of deterioration in loan
quality continued to be a common feature for
the European banking market in 2012 due to
sovereign debt crisis (fig. 3).
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Fig.3. Nonperforming loan ratio (International

comparison), 2009-2012
Source: compiled on the basis of IMF data base,
Financial Soundness Indicators tables, April 2013

The recent financial crisis has shown that
banks’ funding structure is important to their
resilience. Banks can finance themselves with
both depository funding and wholesale
funding (i.e. funding from other banks, money
market funds, corporate treasuries and other
non-bank investors) relying mostly on
wholesale funding have been severely
affected by the crisis. Banks in Australia and
Canada, for example, have been very resilient
to the crisis because they have relied mostly
on depository funding, much of which came
from retail sources such as households [4].
Reliance on non-core deposits as a funding
source, wholesale funding, could prove to be a
more volatile source of funding that may
accentuate regional banking fragility.

Moldovan banks demonstrate a high level of
resilience due to their funding structure. They
finance themselves with both depository
funding and wholesale funding, but they rely
mostly on depository funding. Deposits to
liabilities ratio reached the amount of 85,4
percent at the end of 2013, much of which
came from retail sources (table 1). Table 1
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suggests that banks have a strong preference
for maintaining liquidity. This is mostly due
to the uncertain macroeconomic outlook and
the recent history of banking sector instability.

Table 1. Funding structure and liquidity indicators of
the Moldova’s banking system, end of the year

Indicators 2009 | 2010 | 2011 | 2012
Deposits/Total 80,1 | 82,0 | 824 | 831
Liabilities, %

Liquid assets ratio® | 38,3 | 34,2 | 332 | 32,9
(%)

Long term | 0,60 0,67 0,69 0,70
liquidity ratio®

Source: compiled on the basis of National Bank of
Moldova data base, 2009-2013

However, the intermediation function of
Moldovan commercial banks is undermined:
although the level of liquidity in the system is
one of the largest in the region they are very
cautious in granting loans. The central issue of
undermining is the mutual crisis of confidence:
of the individuals and companies towards
banks, and of commercial banks towards
potential borrowers. It explains the conservative
approach of local banks risk management, the
reluctance in their lending activity and the
maintenance of a high level of liquidity. This
conservative approach has become even more
acute during the recent economic crisis. It
reveals that the lack of resources is not the
essential issue of passive lending, and the high
level of liquidity may be a consequence of this
reluctance to credit activity.

Existing cross-country studies focusing on
systemic stability find a positive effect of both
competition and concentration on stability. As
the study suggests, the positive effect of
concentration on stability is likely to depend
on better possibilities for larger banks to
diversify risk. Although, both the country
experiences and the academic debate suggest
that concentration and competition have
ambiguous effects on financial stability. The
main findings of the existing studies focusing
on systemic stability are:

® Liquid assets ratio: (Liquid assets/ Total assets
(regulator’s threshold > 20%)

* Long term liquidity ratio: (Assets with a maturity of
more than 2 years / Financial resources with a maturity
of more than 2 years (regulator’s threshold <1))

-Bank concentration, is (robustly) negatively
correlated with financial crises. That is, more
concentrated banking systems are less likely to
suffer systemic banking crises. There are
suggestive evidences [8] that concentrated
banking systems tend to have larger, better-
diversified banks, which may help account for
the positive link between concentration and
stability.

-The likelihood of a financial crisis is lower in
countries where regulation allows more entry,
foreign ownership and a wider range of
activities, and where the institutional
conditions  stimulate  competition.  The
presence of foreign banks in a region may
impact the fragility of the regional banking
system in different ways. On the one hand, a
greater foreign bank presence may lead to
greater banking efficiency and competition in
the domestic financial system. On the other
hand, foreign banks may provide a channel
for cross-border contagion when they transmit
shocks from one region to another. Empirical
studies have shown that by improving overall
operating efficiency, foreign entry helps
create the conditions for better financial
intermediation and long-term growth [5].

Table 2. Structural indicators of the Republic of
Moldova’s banking system, end of the year

2010 2011 2012

Number of commercial 15 15 14
banks

Foreign bank’s 4 4 4
branches

Total regulatory capital | 62,75 63,4 66.5
of the five largest

banks by  capital

size/total banking

regulatory capital (%)

Assets of the 5 largest | 69,26 70,1 70.7

banks by assets

size/total banking

assets (%)

Share of foreign | 76,96 74,0 73,4

investments in banks’
capital (%)

Herfindahl-Hirschman

Index:

for credits 1264,0 | 1218,2 | 1360,3
for deposits 1341,4 | 129555 | 13449
for assets 1211,1 | 1181,3 | 1210,8

Source: own calculation on the basis of National Bank
of Moldova data base, 2010-2013
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Concentration ratios of the Moldovan banking
system for volume of assets, deposits, and
credit range between 60 and 70 per cent for
the largest five banks in the system (table 2),
which — together with a Herfindahl-
Hirschman Index of between 1,200 and 1,350
for three variables — suggests that Moldova
has a moderately competitive system with
oligopoly tendencies.

However, the largest three and five banks
account for 75 and 90 percent of borrowers
and depositors, respectively. Out of the 14
banks operating in Moldova, only five have
more than 3,000 borrowers, while the rest
caters to a limited number of borrowers and
has larger exposures to a few select clients.
Regarding the foreign ownership aspect,
while foreign participation is considerable
(share of foreign investments in banks’ capital
recorded at the end of 2013 was 72,2 per
cent), the majority of foreign holdings belong
to investors that are not internationally highly-
rated financial institutions, with a significant
percentage of the owners being residents in
offshore centers. While those owners who
have more than a 5 percent stake in a bank
have been mostly found to be fit and proper,
the ability and willingness of such owners to
provide know-how and capital or liquidity
support is not obvious.

The structural determinants of the Moldovan
banking sector fragility are:

(i)Uncertainties in the ownership structure
still remain vulnerability despite considerable
efforts by the NBM°. The process of
clarifying the ultimate beneficial owners has
not been completed. This raises concerns not
only in relation to large exposures, connected
lending, and loan concentration, but also in

> The threshold for significant shareholding was
reduced to 5 percent from the previous 10 percent.
Banks are obliged to submit information on their
shareholders exceeding this limit. In case of
noncompliance, the NBM limits the operations of the
banks that do not support the enforcement of the
regulation. In addition, the NBM requires that
information be provided on shareholders with holdings
between 1-5 percent. This requirement attempts to
prevent connected parties from circumventing the
regulation by splitting holdings into portions not
exceeding 5 percent.
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establishing whether the owner can provide
contingency funds in case of a bank run or
other stress situations. This unsolved issue
determined the international organizations to
reduce Moldovan banks' funding for the next
years, which could have a negative impact on
macroeconomic indicators.

(ii)Foreign strategic investors® own less than
20 percent of the banking sector’s assets. The
investments of first-tier banks in Moldova are
welcome. The main arguments for this are:
the implementation of highly efficient risk
management practices within the local
banking system and the injection of long term
financial resources in the Moldovan economy.
The supervisors should continue to exert
pressure on the banks to consolidate
ownership in individual banks through
strategic investors.

In addition to the mentioned above
vulnerabilities, there are macroeconomic
determinants which can affect Moldovan
banking system fragility:

1.Excessive domestic liquidity. Excessive
domestic liquidity that could lead to inflation
pressures and the possibility of unsound credit
growth are the major, interlinked sources of
vulnerability in the financial system.
Simultaneously with enhancing monetary
policy credibility by focusing on inflation and
dealing with excessive domestic liquidity, the
National Bank of Moldova (NBM) should
make further improvements in its liquidity
management capacity and transparency of
monetary policy. 2.Moldovan banking system
is highly sensitive to macroeconomic changes
and expectations, showing a pro-cyclical
character. Given the pro-cyclical nature of the
banking  system, relatively  favourable
macroeconomic  situation in  Moldova
recorded in 2013 was fully reflected in
increased banking credit activity (fig. 4).
While this credit growth is from a very low
economic base, possibly reflecting catch-up
growth, a continued increase will require

® BC ,,Mobiasbanca — Groupe Société Générale” S.A.,
B.C. "EXIMBANK-Gruppo Veneto Banca" S.A., B.C.
ProCredit Bank S.A., BCR Chisindu S.A.
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careful attention to pre-empt deterioration in
banks’ credit portfolios.

100
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Fig.4. Credit growth rate and GDP growth rate in
Republic of Moldova, %, 2006-2013

Source: compiled on the basis of National Bank of
Moldova data base, 2009-2013

The danger is now that the banks’ internal risk
management systems are not good enough to
pre-empt nonperforming lending. In this
context, it would be useful for the NBM to
develop an early warning system that would
signal any emerging macro prudential risks to
the financial system.

3.Dependence on remittances is one of the
highest in the world (24,5 percent of GDP),
which  enhances the financial system
vulnerability to potential volatility in these
inflows (fig. 5). Moldova ranks 5th in the
world in 2012 at this aspect.
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Fig.5. Top 10 recipients of migrant remittances as a
share of GDP, (% of GDP)

Source: compiled on the basis of World Bank data,
Migration and Development Brief, April 19, 2013

The inflow of remittances pumps liquidity
into the system, fuelling inflation. The main
fragility determinant is the dependence on the
economic conditions of the main destinations
for Moldovan emigrants (Russia and the EU).
Should these conditions worsen, or
enforcement of immigration and labor laws in
those countries tightened, the inflow of
remittances may slow down considerably.
This would put the exchange rate under
pressure and diminish the availability of
financial resources for the financial sector. It
could also increase credit risk, as part of bank
lending is based on the borrowers
earning/receiving remittances.

4.Financial dollarization increases the
exposure of agents to exchange rate risk and
can therefore become a potential source of
macroeconomic and financial instability [15].
The driving forces for currency and asset
substitution have generally been recognized
economic instability and high inflation.
Dollarization in Moldova has reached a high
level (dollarization of deposits recorded 43,8
per cent in 2012) compared to other countries
in the region. Remittances might have also
induced financial dollarization Republic of
Moldova as far as they are kept in foreign
currency.

CONCLUSIONS

The Republic of Moldova’s banking system
has a high degree of capitalization and
liquidity, factors which contribute and
maintain the general stability of the entire
financial system. Moldovan banks
demonstrate a high level of resilience also due
to their funding structure.

The main determinants of Moldovan banking
sector fragility are the following:

-The intermediation function of Moldovan
commercial banks is undermined: although
the level of liquidity in the system is one of
the largest in the region they are very cautious
in granting loans.

-An alarming feature of the domestic banking
sector is the high level of bad loans.
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-Uncertainties in the ownership structure still
remain vulnerability despite considerable
efforts by the NBM.

-Foreign strategic investors own less than 20
percent of the banking sector’s assets. The
investments of first-tier banks in Moldova are
welcome.

-Excessive domestic liquidity.

-Pro-cyclical character of the Republic of
Moldova’s banking system.

-Dependence on remittances is one of the
highest in the world.

-Dollarization in Moldova has reached high
levels.

-An appropriate institutional structure is
critical to preventing banking fragility in
developing countries and to reducing their
undesirable effects if they should occur. NBM
has made progress in developing and
implementing a basic stress testing toolKit,
although the lack of capacity to change stress
testing scenarios to accommodate newly
emerging risk factors, is vulnerability. More
work is needed to identify additional risk
factors and properly assess credit and liquidity
risks. In this context, it would be useful for
the NBM to develop an early warning system
that would signal any emerging macro
prudential risks to the financial system.
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Abstract

The supply chain represents all physical flows , information and financial flows linking suppliers and customers. It
leads on the one hand, the idea of the chain in which the various elements of an industrial production system are
interrelated and secondly to a broad definition of supply (flow between plants, flow between a supplier and a
customer, flow between two workstations etc.). For a number of enterprise managers, supply chain is a topic of
major interest. In contrast, non-chain coordination, losses may result for the enterprise: obsolete inventory
devaluation, impairment etc. Since the 1980’s, several companies came together in the same service all functions
dealing logistic flow from supply to distribution, through production management and resource planning. At the
same time it was developed the notion of “time" to expand these flows and to increase quality and reduce inventory.
1990’s promotes the trend of broadening the concept of integrated logistics to a more open organization, "supply
chain" in which is contained the whole organization of the enterprise, designed around streams: sales, distribution,
manufacturing, purchasing, and supply. This is the area where, through this work, | try to make a contribution
towards finding practical solutions to implement an efficient supply chain that contribute to increased economic
performance of companies.

Key words: management, supply, sales, chain, logistics

INTRODUCTION more easily to customers. For this reason,

many managers see logistics as a marketing

The market has become increasingly
competitive, and globalization, technological
changes and customers are demanding more
general points apply to most areas. To
succeed in this competition, managers need to
think and pursue business models that learn
and exploit resources and lead their
companies to focus on what they can do best
[5]. Customers want realistic time delivery
and complete information on  stock
availability. The ability to provide this
information requires the implementation of an
integrated logistics throughout the supply
chain, starting from the vendor and end
customer (both in terms of the flow of goods
and information flow). Logistics cannot be
duplicated in a short time without the
considerable efforts by competitors. While
competitors might try to emulate the efforts of
a successful organization, those ahead will
continue to be involved in continuous
improvement programs, and the difference
may become smaller and may be brought

weapon that integrates offensive and as part of
their strategy [9]. They are building
partnerships with organizations in the supply
chain; organizations have essential and
complementary capabilities.

Also, many managers choose to invest in
systems and technologies to investigate
various metrics and to seek new practical
ways to identify important points in order to

achieve  effective  cooperation, inter-
organizational [7]. The successful
implementation of a supply-sales chain

depends on the manner and degree to which

logistical capacity, cost per customer,
organizational structure, service delivery,
cooperation between suppliers  and

international  cooperation  within  each

organization are taken into account.
MATERIALS AND METHODS
Supply Chain Management (SCM) is the

concept for handling the production
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procedures in broad sense. Supply chain
management aims, on the one hand,
coordination of activities and cash flow from
suppliers and partners to the end user and
secondly, to integrate the management of
flows along the chain, particularly through
automation data. Important is to ensure the
rapid movement of materials and information
to ensure optimal customer service and reduce
the company's cash assets in stocks. It
integrates upstream supply chain, as well as
the information flow relative to the
application [8]. This are composed of three
mains information:

1. Information about the application: it
studies the market trend, where sales should
flow projections, which are transformed into
production master plan, then plan and finally
supply the necessary components.
2. Ordering information: This flow of
information includes trade offer and product
development and order taking, order tracking
and billing end. This process is based on the
exchange of information about orders and
invoicing. Increasingly, more and more, these
systems move information via the Internet.
For example, this happens when shopping for
electronics or computer data - EDI (Electronic
Data Interchange). The first case is used to
harmonize procedures for billing and in the
second case for information exchange.
3. Information about achieving order: These
consist of coordinating the operations of

purchasing and  supply  components,
production  plans, inventory  tracking
components and order preparation and

shipping them.

In relation to this representation of supply
chains, their function specific observation
shows that synchronization and adjustments
between different elements involved in a
chain are difficult to handle and often
transposes by an increase in inventory levels
to meet customer requirements.

SCM has three basic elements — supply chain
business processes, supply chain management
components and supply chain network
structure [11],[12]. Figure 1 shows the entire
elements in SCM frame and it displays the
details of the whole processes from
purchasing, management, production and
distribution to customers. The information
flow is like an individual system to link the
whole supply chain from supplier and
manufacturer to consumer. Unimpeded
information flow could increase the operation
accuracy for costs saving and promote the
competitiveness of firms. The product flow
proceeds through the whole production
processes from  material supply via
manufactories till providing the finished
products to consumers. The items in vertical
direction show the various management tasks
within the supply chain [2].
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Fig. 1 Interaction of business processes and supply chain (Source: Cooper et al., 1997)
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Particularly, the return flow, or reverse
logistic, is one of the elements in the system
but with converse direction from the others.

RESULTS AND DISCUSSIONS

Supply chain management is today in a
competitive market, a major strategic
challenge for industrial and commercial
enterprises. This represents a significant
potential for value creation for the customer:
quality of service, performance in terms of
time and reactivity. It also represents one of
the main places where the dispute part of
company profitability by streamlining supply
chain costs and focusing on new distribution
channels. This trend is further reinforced in a
context dominated by the globalization of
economic exchanges, diversification and
shortening product life cycles, development of
partnerships between companies [6]. At the
same time, new opportunities were offered by
evolving technologies and methodologies,
particularly information systems. Supply
chain means all steps involved, directly or
indirectly, in satisfaction of a specific request
of the customer, from the point of origin (raw
materials) to the point of consumption
(finished goods purchased by customers).
Supply chain can be defined as a sequence of
processes and flows that combine different
entities (stages) to meet customer demand for
a product, producing at the same time, and
profit for all participants in the economic
circuit. The supply chain is a network (an
interdependent) of facilities, which mainly
includes the following activities:
- provide materials to suppliers;

- transforming materials into semi-finished
and finished products;

-the distribution of finished products to
customers.

The benefits of implementing a supply chain
are:

-materials/products are only present where
needed and minimum quantity really
necessary;

-generalization to reduce stock levels and
therefore the cost of storage;

-streamline transport;

-improved production scheduling.

The disadvantages of implementing a supply
chain can occur:

-while there are a large number of small
customers when implementing supply chain
management is either very expensive or
impossible. In this case, the quality of
customer service is essential and demanding
partnership agreements is impossible.

-while there are a large number of small
suppliers when implementing supply chain
management is impossible and huge costs for
suppliers.

Performance models supply chain

The idea to formalize and evaluate the
performance of a supply chain has led since
the  1990’s, international  group  of
professionals consisting of large industrial
groups to propose global analysis and
comparative approaches to companies [4].
WCS Model (Global Supply Chain)
developed by Michigan State University,
proposes a comparison between companies
based on their supply chain performance
evaluation. Four dimensions are proposed to
allow this assessment:

-Strategic choices in terms of structural
decisions to streamline operations related to
the supply chain.

-The means implemented to coordinate

and synchronize the various links in the chain.
-Ability to respond to changing needs of the
customer, adapting the supply chains
organization.

-The means implemented for supply the

chain performance measurement.

World-class supply chain model involves the
following elements:

a).Strategy

- existence of financial objectives, impact on
the implementation of trade and logistics;
- logistics partnership policy;

- rationalization of physical
network.

b).Coordination

- cooperation with other businesses through
the supply chain;

- choosing appropriate information systems;

- exchange and sharing of information;

distribution
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- simplification and standardization of
practices in the supply chain.

c). Reactivity

- ability to remain attentive to the evolution of
customer demand;

- ability to respond to urgent requirements and
adapt to unforeseen events.

d). Norming
-comparison
performance;
- implementation of performance indicators
adapted: coefficient service logistics costs,
inventory levels etc.

The approach that allows the preparation of
this scale of analysis is based on two steps:
1.A questionnaire sent regularly various
officials of the company (purchasing,
production, trade, logistics) to assess the
company's position in relation to these four
dimensions;

2.Responses businesses, compared with the
average of enterprises in the same sector as
the performance results of companies with the
best practices of competitors.

The objective is to identify deviations that
could serve enterprises participating in these
surveys to identify ways to improve.
SCOR Model (Supply Chain Reference
Operations) .
It was developed in 1997, in U.S. Supply
Chain Council, a nonprofit organization
composed  primarily  of  practitioners
committed to making progress on systems and
practices in the field of supply chain
management - delivery. It is a methodology in
a group composed of several large groups of
americans and aims to present some standard
descriptive elements and elements of
assessment flows in a supply chain [3]. In a
context of globalization of the economy and
the diversification of distribution networks:
numerous factories, warehouses, platforms
scattered in several countries, SCOR model
aims to facilitate communication between
different participants in the same supply
chain. This communication by formalizing a

with other enterprise

standard language, uniform performance
indicators, tools for comparing logistics
organizations.  This  activity  enables

enterprises to more easily compare between
64

them and against the best. In addition, the
model adds a significant financial: number of
days of additional processing, financial cycle,
asset turnover etc.

To perform this activityy, SCOR model
describing the organization according to four
levels:

Level 1: Type of process. This level defines
the scope and content of the model around the
process: purchasing, manufacturing,
distribution, return. It allows for a competitive
performance bases.

Level 2: Configuration of the supply chain.
Enterprises configure their supply chain by
several models, e.g. direct or indirect
distribution, manufacturing order or after
predictions etc.

Level 3: The decomposition processes. Every
great process, purchasing, manufacturing,
distribution, return is decomposed into
different processes incoming and outgoing
information. Each of them is associated with
performance indicators of best practices.
Level 4: The decomposition process elements.
This level describes the actions to be
implemented to achieve a competitive
advantage and to adapt to competition. It
follows four factors that allow understanding
the determinants of competitive related supply
chain management:

- Chain desired performance objective. It is
about defining a target customer and supply
value chain concerned. This offer must be
differentiating  relative to  competitors,
distribution network served by specially
designed to deliver the customer value. This
customer orientation is shared by all the
officials of the company.

- Designing a supply schemes,
distribution, and information system.
- Synchronize the various links in the chain in
terms of these two factors receive
-Implement means of supply
performance evaluation.

The overall objective of the model is to
provide a structure linking the objectives of
the organization and supply chain operations,
delivery and implementation of a systematic
approach to evaluation and performance
monitoring. SCOR model processes are:

physical

chain
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planning, supply, production, storage,
transport - delivery and product returns

(figure 2).

*
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Fig. 2 Model of Supply Chain Reference Operations - SCOR (Source: Developed by the author)

This model for organizational processes aimed
to correlate the description and definitions of
activities and processes in the supply chain,
delivery, performance measurement, best
practices and requirements on software [1]. A
key success factor is the use of information
technologies that allow obtaining and providing
real-time information in the supply-sales chain.
Today, world-class organizations resort to
means of IT such as extranet, EDI, common

platforms CAD/CAM, software management.

Tablel. Objectives of the service supply chain

Inventory Order
Planning and management management
flow and physical and customer
distribution service
- Forecasts of | - Accurate - Taking full
sale inventory command (from
- Planning the | management (to | planning to
day of limit the amount | shipping)
production of stocks at a - Order tracking
lines few days and every step
- Tracking of | quantity of old (command,
finished products) planning,
products to - Operational production,
generate management of | storage,
increased warehouses, the | delivery) to
margin (small | carrying and the | ensure perfect
amounts, transportation service and
deadlines especially the
guaranteed) extreme
reactivity

incidents during
trial

Source: Developed by the author

Successful implementation of supply-sales
chain depends largely on the manner and
degree in which the following aspects are
considered, at the level of each organisation
[10]:

a. logistical capacity — namely the capacity of
ensuring the effective flow of products, supply
chain services and information, the capacity of
ensuring a certain level of delivery requested
by the customers, the capacity of internal and
extern integration;

b. cost per client - the cost of serving each
customer, not just the total costs arising from
participation in the supply-sales chain, in
order to understand customer profitability

for the organization and identification of ways
in which the ratio between specific services
offered to the customer and the costs involved
can be improved,

c. organizational structure - giving up the
hierarchical and functional vision of the
organizational structure based on vertical
relationships and moving to a process-based
perspective, which involves horizontal
relationships within the organization, as well
as teamwork;

d. ,,appropriate” service delivery - through
customer segmentation and personalization of
service for each important customer to the
organization, thus avoiding providing a
unique, standardized level of customer
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services, which would affect competition in
the market;

e. obtaining cooperation between suppliers —
in order to develop real partnerships;

f. international cooperation - ensuring
flexibility and acceptance of common goals
and strategies, along with other members of
the  supply-retail-delivery chain  which
transgress borders of any single country;

CONCLUSIONS

Research findings highlighted the following
issues related to concern, contribution,
expansion and investment.

> Supply-sales-delivery chain management
is a concern for managers at the top level of
the organization.

» The supply-sales chain management is a
major contribution to achieving the
organization's objectives, according to which
the higher level managers have the tools to
support specific organizational objectives.

» The supply-sales chain management
expands as scope and purpose.

» Achieving continuous investment in
traditional and electronic solutions in the
field of the supply-sales chain.

» The supply-sales chain management has
an interoperable task (as a priority, logistics,
finance, production and sales as key functions
of the organization are actively involved in
the supply-sales chain management).

» Financial performance indicators of the
supply chain are a premise for
communicating the results of the supply-sales-
delivery chain management to the upper
management level.

Possibilities in improving supply chain are
numerous, but so are the challenges that must
be overcome in order to develop an optimal
process. Companies that invest in SCM tools
to identify such activities can reduce and
eliminate those activities that do not add
value, creating what is called reducing costs
to maximize profits. Such companies can
deliver products and services to market faster,
cheaper and better quality, gaining a
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compelling advantage over the competition
less efficient.

According to the conducted research, it is
considered that the supply-sales chain
management has a major impact on the
organization's strategy and its financial
results. In addition, the direct involvement of
managers at the top level is a premise for
favourable development in this area, in order
to enhance the contribution of the supply-
sales chain to achieving the vision and the
objectives of the organization.
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Abstract

The purpose of this paper is to highlight sustainable development in terms of health in two development regions of
Romania, the South Muntenia region and South West Oltenia region. “Sustainable development is development
which aims to meet the needs of the present without compromising the ability of future generations to meet their own
needs”. Sustainable development objectives can not be achieved in conditions of ill health, and health is maintained
in a functional and a healthy environment. To highlight the evolution of public health in the two regions for regional
development and related counties, we used indicators of sustainable development in Romania, based on data
provided by the Romanian Statistical Yearbooks for 2011, 2012 and 2013. Indicators used to assess health
development in the two regions are: The mortality rate, the infant mortality rate, natural growth rate, hospital beds
(per 1,000 inhabitants), population/doctor (per 1000 inhabitants). Research methods applied are clues fixed base
and chain base. Factors that increase the mortality rate are represented by a larger proportion of the elderly

population, origin, given that rural health services are weak comparing to urban areas.

Key words: public health, South West Oltenia region, South Muntenia region, sustainable development

INTRODUCTION

“Sustainable development is development
which aims to meet the needs of the present
without compromising the ability of future
generations to meet their own needs”, as defined
in the Brundtland Report.[6] Sustainable
development is a concept of balancing different
human needs while striving for progress in one
area of endeavour, humans should not create
problems in other areas now or for future
generations.[10] One of the principles of the Rio
Declaration on Environment and Development
states that people are at the center of concerns
for sustainable development, they having the
right to a healthy life in harmony with nature.
[5] Sustainable development objectives are
settled based on the what is desired to be
achieved sustainability in a time period greater
or less. [3] Sustainable development objectives
can not be achieved in conditions of ill health,
and health is maintained in a functional and a
healthy environment.

Between economic development, environmental
status, on the one hand, and human health, on
the other hand, there is a strong inter-

relationship. It is important that economic
development to be also a social development,
for positively influence the environment and, in
this way, to provide support to human health.
[3] Health is an integral part of the concept of
sustainable development, but it was and is still
regarded as a separate domain, many of those
dealing with  formulation,  respectively,
implementing sustainable development
strategies and policies pursued for this purpose.
[2] The health of future generations should be
protected, by providing them with skills and
education, by bequeathing a clean and
biodiverse environment and preventing health
risks from climate change and other long-term
environmental threats. [9]

In 2002 at the Summit WEHAB (Water,
Energy, Health, Agriculture, Biodiversity) for
sustainable development, along with water,
energy, agriculture and biodiversity, health was
considered one of the five objectives of
sustainable development.[7] National Strategy
for Sustainable Development provides for the
following public health objectives: for 2013
improving health system, improving quality of
care, improving the health of the population. For
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2020 goals are the health and quality of health
services to be close the parameters of the EU
countries, this being achieved by continuing the
downward trend of mortality rate and infant
mortality. 2030 goals are aligning with the
average performance of the other EU countries,
including in terms of funding. [8]

The purpose of this paper is to highlight
sustainable development in terms of health in
two development regions of Romania, the South
Muntenia region and South West Oltenia
region. These two regions as the six others were
created in 1998, now not having administrative
powers, but this may change in the event of a
territorial administrative reforms. The South
Muntenia region is made up of seven counties
of Arges, Calarasi, Dambovita, Giurgiu,
Prahova and Teleorman, and 3136446 people.
The South West Oltenia region is composed of
five counties: Dolj, Gorj, Mehedinti, Olt and
Valcea and have 2075642 [4]

MATERIALS AND METHODS

To highlight the evolution of public health in
the two regions for regional development and
related counties, we used indicators of
sustainable development in Romania, based
on data provided by the Romanian Statistical
Yearbooks for 2011, 2012 and 2013.
Indicators used to assess health development
in the two regions are:

The mortality rate indicates the number of
deaths per 1000 residents.

The infant mortality rate indicates the number
of children who died before the age of one
year, expressed per thousand live births again.

The infant mortality rate =
deaths in children under one yvear % 1000

number of births
Natural growth rate, measured intensity increase
/ decrease in population because of a surplus or
deficit of births compared to deaths.

birth rate - death rat
Natural growth rate = —————

Hospital beds (per 1,000 inhabitants) indicates
the population providing hospital beds, for a
period of time (usually 1 year).

Hospital beds (per 1,000
number of hospizl beds % 1000

total population

inhabitants) =

68

Population/Doctor (per 1000 inhabitants)
indicates the degree of population with
doctors insurance (excluding dentists), in a
specified period (usually one year).

Population/Doctor (per 1000 inhabitants)=
totzl population % 1000

number of doctors

Research methods applied are clues fixed base
and chain base.

RESULTS AND DISCUSSIONS

South-West Oltenia region has a higher
percentage of the population in urban areas
versus South Muntenia region.

Table 1. Evolution of mortality rate

Specificati | 2010 | 2011 2012 2011/ 2012/ 2012/
on 2010 2010 2011

Soutth
Muntenia | 13,3 | 13,1 | 12,7 | 985 95,5 96,9
region

Arges 11,7 11,8 13,7 100,8 117,1 116,1
Calarasi 14,1 13,8 11,9 97,9 84,4 86,2
Dambovita | 12,1 11,5 14,1 95,0 116,5 122,6
Giurgiu 16,2 15,3 12,0 94,4 74,1 78,4

lalomita 13,3 13,6 15,7 102,3 118,0 1154

Prahova 12,2 12,1 140 | 99,2 114,7 1157

Teleorman 17,2 17,3 13,3 100,6 77,3 76,8

South

West. 132 | 127 | 136 |92 |1030 | 1071
Oltenia

region

Dolj 43 | 137 | 144 |98 | 1007 | 1051
Gorj 11,3 | 109 | 121 | 965 | 1071 | 1110
Mchedinfi | 143 | 139 | 151 | 972 | 1056 | 108.6
Olt 139 | 135 | 147 | 971 | 1057 | 1089
Valcea 115 | 105 | 112 |91.3 | 974 | 1067

Source: Statistical Yearbook of Romania 2011,2012,
2013; Own calculations based on Romanian Statistical
Yearbooks 2011,2012,2013

Analysing the mortality rate in the two
regions can be observed that the South Region
has a decreasing trend, while in the South
West Oltenia region, the trend is increasing,
with the exception of 2011 when compared to
2010 there is a decrease of 3,8%. It can be
seen that in the South Muntenia region highest
mortality rate in 2011 a Teleorman county had
about 17%, but it dropped to about 135%. In
2012 the highest mortality rate can be found
in lalomita county approximately 16%. In the
South West region Oltenia in 2011 the highest
rate of mortality was recorded in Dolj and
Mehedinti 14.3% and in 2013 in Mehedinti
County, approximately 15.1%. (tablel.)
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Analysing the infant mortality rate it is found
that in the South Muntenia region is
decreasing trend in 2011 and 2012 compared
with 2010, but there was an increase in 2012
compared to 2011. The highest rate of infant
mortality is observed in Calarasi County and
lowest in Dambovita County. Analysing the

Oltenia region, as recorded higher values
compared to the South Muntenia region. In
the South Muntenia region county with the
highest value of negative natural increase is
Teleorman, with 11.3%o in 2012.(table 3)

Table .3 Evolution of natural increase

: . . . Specification [ 2010 [ 2011 [ o, [ 2011/ [ 2012/ [ 2012/
infant mortality rate in South West Oltenia 2010 | 2010 | 2011
i i H i Soutth
region is observed an'upward trend in this | Muntenia | a0 | 45 | 54 | 11538 | 13846 | 120,00
period. Judetul Mehedinti are cea mai mare | region
5 P : CnoA 0 Arges 25 | 34 | -35 | 136,00 | 140,00 | 102,94
fata a mortalitatii infantile, ajungand la 17,3 A) ol a1 4o Tii3so 1361t | 11081
in 2012. It can be seen that in 2011 D0|j Dambovita 23 | -26 | -3,8 | 113,04 | 16522 | 146,15
County has the lowest infant mortality rate, Giurgiu 67 |-59 | -69 | 8806 | 102,99 | 116,95
b tth. . to 66.4% . 2012 d lalomita -2,2 -3,2 -4,7 145,45 | 213,64 | 146,88
ut this Increases 10 60.4% In . compare Prahova 34 | 41 | 51 [ 12059 | 150,00 | 124,39
with 2010, in Valcea County is a decrease of | roeorman | 04 101 | 11s | 10745 | 12021 | 11188
0 i : :
42.11% over the same period.(table 2) South West
Oltenia -48 | -47 |-57 | 9792 | 11875 | 121,28
Tabel.2 Evolution of infant mortality rate region
Specificati | 2010 | 2011 | 2012 [ 2011/ | 2012/ | 2012/ Dolj 55 | -50 |-62 | 9091 | 112,73 | 124,00
on 2010 | 2010 | 2011 Gorj 31 [ 32 | -42 |10323 | 13548 | 131,25
Soutth Mehedinti 55 | 53 | -68 | 96,36 | 123,64 | 128,30
Muntenia | 109 | 103 | 107 | 945 | 982 | 1039 olt -62 [ -62 |-7,6 | 100,00 | 122,58 | 122,58
region Valcea 32 [ -31 |-32 | 9688 | 100,00 | 103,23
Arges 112 |91 101 |8l2 |91 |1109 Source: Statistical Yearbook of Romania 2011, 2012,
ga'arbas' . é52'1 %08’9 %55’0 ;gi g%g ;272'6 2013; Own calculations based on Romanian Statistical
ambovita , , s , y )
Giurgiu___| 123 | 130 | 125 | 1057 | 1016 | 961 Yearbooks 2011,2012, 2013

lalomita 10,6 12,7 | 13,7 | 1198 129,2 | 107,9

Prahova 9,3 105 | 99 1129 | 1064 | 943

Teleorman | 13,5 11,0 10,1 81,5 74,8 91,8

Table 1.4 Evolution of the number of hospital beds per
1000 inhabitants

South

West 93 |93 |11.0 | 1000 | 1183 | 1183
Oltenia

region

Dolj 53 |81 |88 | 1528 | 1660 | 1086
Gorj 93 |99 | 133 | 1064 | 1430 | 1343
MchedinGi | 116 | 161 | 17,3 | 1388 | 149,1 | 1074
Olt 108 | 66 | 1.2 | 611 | 1037 | 169.7
Valcea 133 |86 |77 |e646 |579 |895

Source: Statistical Yearbook of Romania 2011,2012,
2013; Own calculations based on Romanian Statistical
Yearbooks 2011,2012,2013

Given that this indicator measure the
effectiveness of health services and general
framework in which children are born, we can
say that South West Oltenia region health
services are worse than those in the South
Muntenia region.

Analyzing natural increase it is found that in
both regions is recorded negative values also
can be observed that in the South West
Oltenia region are bigger problems, negative
values being higher. Since the mortality rate is
higher than in the South Muntenia region
South West Oltenia region, we conclude that
the birth rate is lower in the South West

. 2011/ | 2012/ | 2012/
Specification | 2010 | 2011 | 2012 2010 2010 2011
Soutth

Muntenia 476 | 448 | 467 | 9412 | 98,11 | 104,24
region

Arges 569 | 540 | 570 | 94,90 | 100,18 | 105,56
Calarasi 403 | 376 | 381 | 9330 | 9454 | 101,33
Dambovita 500 | 485 | 495 | 9528 | 97,25 | 102,06
Giurgiu 310 [ 293 | 2,87 | 9452 | 9258 | 97,95
lalomita 310 [ 2,76 | 2,88 | 89,03 | 92,90 | 104,35
Prahova 496 | 471 | 508 | 9496 | 102,42 | 107,86
Teleorman 531 | 495 | 511 | 9322 | 9623 | 103,23
South West

Oltenia 570 | 555 | 596 | 97,37 | 104,56 | 107,39
region

Dolj 6,39 | 6,43 | 6,80 | 100,63 | 106,42 | 105,75
Gorj 614 | 587 | 6,44 | 9560 | 104,89 | 109,71
Mehedinti 563 | 500 | 544 | 8881 | 96,63 | 108,80
Olt 456 | 450 | 472 | 98,68 | 10351 | 104,89
Valcea 545 | 533 | 582 | 97,80 | 106,79 | 109,19
Source: Own calculations based on Romanian

Statistical Yearbooks 2011, 2012, 2013

Analysing the number of hospital beds per
1000 inhabitants is observed that the South
Muntenia region is approximately 5 beds and
in the South West Oltenia region is 6 beds, so
higher. Number of hospital beds per 1000
inhabitants in South Muntenia region declined
in 2011 and 2012 compared with 2010 and
increased in 2012 compared with 2011. But in
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the South West Oltenia region number of
hospital beds per 1000 inhabitants declined in
2011 compared to 2010 and increased in 2012
compared to 2010 and 2011.

This decrease in the number of hospital beds
per 1000 inhabitants is a consequence of
desfintarii and reparcelling of hospitals in
2011. (table 4)

Analyzing the number of doctors per 1,000
inhabitants is found to be higher in South
West Oltenia region compared with South
Muntenia region. Analysing the number of
doctors per 1,000 inhabitants in both regions
is a decrease in in 2011 compared to 2010 and
increased in 2012 compared to 2010 and
2011. (table 5)

Table 1.5 Evolution of the number of doctors per 1000
inhabitants

that influence may be of socio-economic nature,
environmental, and health care system. Given
the above we can conclude that the highest
infant mortality rate in the South West Oltenia
region compared to the South Muntenia region
because of economic and social factors, because
in this region urban population is higher than in
the South Muntenia region, the number of beds
and doctors are higher.

Negative natural increase in both regions
demonstrated increased mortality and decreased
birth rate, given the increasing rate of
emigration, especially to the young people,
decreased fertility, and low number of children
for a family.

Providing the population with hospital beds and
doctors is better in the South West Oltenia
region compared to the South Muntenia region.

Given the national strategy for sustainable

development of Romania that aimes lower
ortality rates, infant mortality rate, improving

ccess to health services, urgent action is
Aequired to be met 2020 targets and 2030.
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Abstract

The case study was conducted in the Calarasi County, County cultivated mostly with cereals. The production
technology study was performed in the agricultural holding SC Toma SRL, village Modelu, Calarasi County. The
agricultural holding S C Toma S.R.L it is entirely a private owned company, established and operating pursuant to
law 31/1990. The agricultural holding is currently operating in the area of 360 hectares of arable land. SC TOMA
S.R.L., has a vegetal profile, cultivate especially cereals (wheat, maize and barley) and technical crops (sunflower,
rape). We had as subject for analysis the main indicators of the holding, the data being processed using statistical
formulas that emphasizes the differences between trends, and the efforts profitability made by the enterprise. This

work is part of a comprehensive study conducted in the Calarasi County.

Key words: agricultural holding, crop technology, production indicators

INTRODUCTION

Calarasi County is one of the youngest
counties in the country, it was created in
January 1981. The main richness is the natural
agricultural land , which occupies over 84%
of the County area. Soils, most of them are
different types of chernozem and alluvial soils
, they have a high fertility, which allows a
large scale agriculture, predominantly being
the cereal character of vegetal production[3].
Modelu Village is situated in the southern part
of Calarasi County on the left bank of the
Borcea branch, between the municipalities
Roseti at East, Dragalina and Perisoru at
North, Stefan Voda and the city of Calarasi to
the West and in South Constanta County.
Modelu, like most villages in Calarasi county,
has an agricultural profile , the inhabitants
developing activity in this area, taking
advantage of the special soil conditions and
climate for the development of cereal grains
and technical plants.

The crops that were subject of analysis are the
main crops in our country and in the world,

occupying a very important place in the
national and international economy.All five
cultures studied are used in human and animal
nutrition, biofuel and many other uses.

MATERIALS AND METHODS

In the paper we used the following indicators:
arithmetic mean, standard deviation, mean
square deviation, coefficient of variation,
confidence limits for a given risk, average
annual growth rate, the limits amplitude for a
given risk towards the average and statistical
significance of these indicators.

The formulas used to calculate these
indicators are presented : [2] [6]

T . >Xxi
For the arithmetic mean = X = "n :

where:

X = the arithmetical mean; Xi = The average
production values for a number of years (i);

n = number of years taken into account

The annual average growth rate [5] =

— =8 -
r2008 2013 =§/] [(p1/ p0) L. Where:
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r2008-2013 = average annual growth rate;
[Ip1/po = entangled growth indicators
For the standard deviation =

_ [=Gx—xir2
o= n—1 " : where:
0 = standard deviation; Xi = the average
values for a number of years

n = number of years taken into account
For mean square deviation =

ox — [ 22(X —xi)™2
n(n—1) - where:

OX = mean square deviation;
The confidence limits corresponding to a
given risk X = +/-0x * tp, in which:
X = the arithmetic average; average square
deviation;
tp = tabular value for the probability of
transgression (risk)[1].
Amplitude of oscillation of the limits of
confidence [7] =
= ((X + 0x * tp)-(X-0x * tp)/(X)) * 100

o
- = - - C:t 100
Coefficient of variation = X .where:
C-coefficient of variation (expressed as a

percentage)

Coefficient of variation can be: between 0-
10% variation; between  10-20%-sized
variation; more than 20%-large variation

The data used was source: internal database of
SC Toma SRL, the data from the literature.

RESULTS AND DISCUSSIONS

1.The main indicators analysis that

characterize the wheat crop technology

The main economic indicators that
characterize the wheat culture technology in
SC Toma SRL, are presented in the table.1, as
follows:

- The average production during the analysed
period registered a minimum value in 2010,
2200 kg/ha, and reached a maximum during
the last year analysed, 2013, of 6300 kg per
ha. The average of productions is by 4067
kg/ha, with a standard deviation of 1363 kg/ha
and a large supply of scattering of variation of
33.5%. The 90% probability interval is
bounded below by 2881 kg/ha and higher by
the limit 5252 kg/ha. The delivery price, is
situated between the values 306 (2008) and
959 (2012), the average being of 604 Ron per
ton, the coefficient of variation was over the
threshold of 20 %,( 37.9 %), which indicates a
high degree of scattering of values around the
average. Calculating the confidence limits, for
the probability of 90%, it is indicated a range
between 405 Ron/ton and 805 Ron /ton;

- The holding's revenues made from wheat
culture, shows an average of 2425 Ron/ha,
with a deviation of 1182 Ron/ha and a high
coefficient of variation, 48.7%.

- The Gross margin is the indicator with the
highest oscillations, recording in 2010, even a
negative value,-344 Ron/ha, as well as a
satisfying value in 2013 of 1341 Ron/ha.

The average is of 339 Ron/ha, and the
coefficient of variation demonstrate a very
high degree of scattering, 164,7% .

Table 1. The main indicators evolution that characterize the wheat crop technology in SC Toma SRL, Modelu,

Cilarasi County, for the period 2008-2013

Wheat % (t =
crop Years Mean Range for prob 90% (t = 2.13)
Specification Average DS\t/?:gbn ¢ (%) dzsraizgn 'i?s
MU 2008 2009 2010 | 2011 2012 2013 min max (+/-) %
(kg/ha) towards
average
Average kglha | 42 4 22 4067 1 7 2881 | 5252 | 2371
vield g/ha 00 500 00 | 3900 | 3300 | 6300 06 363 33,5 55 88 525 3 58,3
D;Irli\(/:(;ry RON/to 306 417 580 683 959 680 604 229 37,9 94 405 803 398 65,9
Revenue RON/ha | 1285 1877 1276 | 2664 3165 4284 2425 1182 48,7 482 1398 | 3452 2055 84,7
Gross margin ~ RON/ha | 65,2 346,5 | -344 | 253,7 | 368,7 | 1341 339 557 164,7 228 -146 823 677 200,0

Source: Own calculation after internal database of SC Toma SRL.[4]

2.The main indicators analysis that
characterize the barley crop technology.
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SC Toma SRL has the following indicators
characteristics:
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Table 2. The main indicators evolution that characterize the barley crop technology in SC Toma SRL, Modelu,

Calarasi County, for the period 2008-2013

Barley O+ —
crop Years Mean Range for prob 90% (t = 2.13)
Specification Average Desz\t/éi‘ggbn c (%) d:\(}iuaizgn (AJBS)
Mu 2008 | 2009 | 2010 | 2011 | 2012 | 2013 (kghay | min | max [ pe | %
girl
Average kg/h 4400 | 4700 | 3900 | 4100 | 3700 | 7000 | 4633 1213 26,2 495 3579 | ses8 | 2100 | 455
yield g/ha ' :
Delivery
orice RON/to | 295 | 358 | 520 | 656 | 780 | 720 555 198 357 81 383 | 727 344 62,0
Revenue RON/ha | 1298 | 1683 | 2028 | 2690 | 2886 | 5040 | 2604 1335 513 545 1443 | 3765 | 2321 89,1
Gross margin_| RON/ha | 18 | 170,6 | 167 | 478,6 | 565 | 2597 666 968 1454 395 176 | 1508 | 1332 | 200,0
Source: Own calculation after internal database of SC Toma SRL.[4]
3.The main indicators analysis that

- The average production shows a stability until
2012, followed by an increase of almost 90% in
2013, reaching 7000 kg / ha.The average of the
6 years is 4633 kg / ha, with a large variation
productions 35.7%, as shown by the coefficient
of variation;

- The price of delivery has an upward trend,
reaching to record in the last two years much
higher values compared to the early years. On
average for those 6 years, barley was sold with
555 Ron/ton, with a deviation of 198 Ron/ha,
and the variation in prices of 35,7% around the
average price. The confidence interval with
90% probability is lower bounded by 383
Ron/ha and higher by 727Ron/ha.

- In terms of revenue and gross margin we can
affirm that 2013 was the year in which the
company has registered considerable values
with 5040 Ron/ha as revenue and a gQross
margin of 2597 Ron/ha. These values are due,
of course, to the higher quantity of production.

characterize the maize crop technology
Regarding the maize crop technology , its
indicators are presented as follows:
Production/hectare has an averaged value over
the years of 6750 kg/ha, the greatest production
being obtained in the last year, 2013, 9000

kg/ha.
The delivery price has varied values throught
the period considered, the year 2012

representing the year with a very good
capitalization , 1047 Ron/tonne of maize.
Although , the most quantitative production was
done in the year 2013, taking into account the
value of the delivery price and the achieved
production, the highest incomes were completed
in the year 2011, 5736 Ron/ha, with 516 Ron
more compared to the year 2013.

The Gross margin shows a large variation, with
a coefficient of 69%, a deviation of 1282
Ron/ha and an average of 1856 Ron/ha.

Table 3. The main indicators evolution that characterize the maize crop technology in SC Toma SRL, Modelu,

Cilarasi County, for the period 2008-2013

Maize

Years
culture

0, =
Mean Range for prob 90% (t = 2.13)

Specification Average Dg\t/?ggém c (%) d:\?iﬁrizn ('i‘;)i
i )T 0
UM 2008 2009 2010 2011 2012 2013 (kg/ha) min max average %
girl
Average kg/h 5100 | 5400 | 7800 | 8000 | 5200 | 9000 | 6750 1713 25,4 699 5260 | 8240 | 2979 | 441
yield g/ha * :
Delivery

price

RON/to

354

408

652

717

1047

580

626

249

39,7

102

410

843

433

69.1

Revenue

RON/ha

1805

2203

5086

5736

5444

5220

4249

1757

41,4

717

2721

5777

3056

71,9

Gross margin

RON/ha

221,4

365,2

2740,6

3327

2433,4

2051

1856

1282

69,0

523

742

2971

2229

120.1

Source: Own calculation after internal database of SC Toma SRL.[4]

4.The main indicators analysis that
characterize the rape crop technology.

The average production at the rape culture, as
values between 1800 kg/ha and 3300 kg/ha,
with an average /years of 2094 kg/ha. In 2012,

the agricultural holding has not cultivated the

rape. The delivery price is around 1638 Ron
per ton, with a deviation of 379 Ron/ton, and
a values variation around the mean of 23.1%.

The gross margin and the incomes have the
lowest values in 2008 of 2016 lei/ha and
respectively 61 Ron/ha and a significant
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values in the last year 2013, of 5445 Ron/ha
and 3068 Ron/ha.

Table 4. The main indicators evolution that characterize the rape crop technology in SC Toma SRL, Modelu,

Calarasi County, for the period 2008-2013

cﬁliﬁfe Years Mean Range for prob 90% (t = 2.13)
Averag Stand. c square e
Specification 200 200 201 201 201 e Deviatio %) deviatio ) (+)-
UM 2011 n n min max %
8 9 0 2 3 averag
(kg/ha) N
e girl
Average 180 210 280 330 109 309
vield kg/ha 0 0 0 2565 - 0 2094 1153 55,1 471 5 7 2005 95,7
Delivery 112 165 135 220 165 130 196
price RON/to 0 0 0 1860 0 0 1638 379 23,1 155 9 8 658 40,2
Revenue | RONM 2011 346 | 378 | 000 | %441 346 1977 | 609 | so7 | 152 [ 4% | a3 | 105
a 6 5 0 5 7 5 9
Gross RON/h 156 177 2551, 306 260 146,
margin a 61 3 3 9 - 8 1503 1262 84,0 515 405 0 2195 1

Source: Own calculation after internal database of SC Toma SRL.[4]

5The main indicators analysis that
characterize the sunflower crop technology

In the crop technology of sunflower , we see the
following developments:

- The average production per hectare has
throughout the period considered, a positive
evolution, reaching in the year 2013 to record

with 1900 kg/ha more than in 2008. The
productions average is of 2485 kg/ha, with a
deviation of 637 kg/ha and a high degree of
scattering given by the coefficient of variation
25.3%;

Table 5. The main indicators evolution that characterize the sunflower crop technology in SC Toma SRL, Modelu,
Calarasi County, for the period 2008-2013

Sunflower

0, =
crop Years Mean Range for prob 90% (t = 2.13)
Specification Average Di\t/?ggbn c (%) d:\?iuaatrizn (’J/:\/kf;
UM 2008 | 2009 | 2010 | 2011 | 2012 | 2013 min | max %
(kg/ha) average
girl
Average kg/h 17 2 24 2 2 2517 7| 2 2 1 71 11 44
vield g/ha 00 | 2300 00 800 300 | 3600 5 63 5,3 60 963 | 30 08 0
D;'r'i‘é '“;ry RONfto | 650 | 712 | 1337 | 1397 | 2035 | 1050 1108 511 | 42,7 209 754 | 1643 890 | 742
Revenue RON/ha | 1120 | 1638 | 3209 | 3912 | 4681 | 3780 3056 1391 | 455 568 1847 | 4266 2420 | 79,2
Gross margin__ RON/ha | 75,3 | 330,6 | 15538 | 1994,6 | 26115 | 1602 1361 977 | 718 399 512 | 2211 1700 | 1249

Source: Own calculation after internal database of SC Toma SRL.[4]

- Regarding the delivery price, its value was the
highest in 2012, 2226 Ron per ton, while in
2008 was the lowest, 659 Ron/ton. The average
value is of 1198 Ron/ton, with a standard
deviation of 511 Ron/ton.

- In light of the above data, we can determine
the value of the revenues, and we see that the
revenue has had an uptrend in the past three
years gathering the highest incomes.

- The Gross margin thas he same uptrend, in the
year 2012, being around 2611,5 Ron/ha. The
average is 1361 Ron/ha and the value of
deviation is very elevated of 977 Ron /ha,
demonstrating the very large variation between
data.
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Fig no 2. The revenues evolution lei/ha
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CONCLUSIONS

As a result of the analysis carried out in the
agricultural society SC Taiga LLC, we
conclude the following:

1.The year 2013 was the year in which the
productions from all cultures have reached a
maximum for the period studied, while the
previous year has registered the smallest
productions in most cultures.

2.A spectacularly evolution, in terms
production performance has the corn crop,
which in the last 3 years register values
almost double compared to the first year.
3.These production increases are due
primarily to the technological evolution of
society, followed by good climate conditions
from the year 2013.

4.In terms of financial indicators, corn is the
culture that manages to bring to the holding's
the largest revenue, followed by rape and
sunflower crops.

5.In the last year studied, for most crops were
recorded high incomes compared to previous
years, except the maize, that had a peak in
2010 and the sunflower in 2012; but the
homogeneity of revenues from the year 2013
is not common throughout the period studied.
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Abstract

The number of urban poor is rapidly increasing as urban population grows. Urban vegetable production is
therefore a response to the available market demand and the challenges of unemployment and food insecurity
resulting from the urbanisation. The study examined the contribution of urban vegetable production to farmers’
livelihoods in the Kumasi Metropolis of Ashanti Region of Ghana. Descriptive survey design was used for the study.
Based on a simple random sampling technique, 300 urban vegetable farmers were selected and interviewed.
Cronbach alpha coefficient values showed high reliability and consistency of the farmers’ livelihood subscales. The
study that the contribution of urban vegetable production to farmers’ livelihoods differed significantly regarding
different livelihood subscales (ANOVA). Post-hoc multiple comparisons test (Dunnett’s T3) result revealed that the
contribution of urban vegetable production to farmers’ mean livelihoods was generally ‘low’. However, it
contributed ‘moderately high’ to their natural and physical capitals. The strength of association between farmers’
mean livelihood subscales also showed that urban vegetable production impacted differently and significantly on
their livelihoods. It is recommended that Farmer Based Organisations (FBOs) should be formed to help empower
and protect farmers’ from the exploitation of prospective buyers. It would also help address common challenges
confronting members including high input cost, lack of credit facilities and inadequate marketing avenues.

Key words: financial capital, human capital, information capital, livelinood assets, natural capital,
physical capital, social capital, urban vegetable production

INTRODUCTION

The number of people living in urban centres
continues to grow at approximately twice the
rate of rural areas. It is expected that urban
population the world over will increase from
2.76 billion in 1995 to 5.34 billion in the year
2025 (UNFPA, 1996). In Sub-Saharan Africa,
it is projected that by 2015, there would be 25
countries including Ghana with higher urban
population than rural. It is further estimated
that by 2030, this would increase to 41
countries (UNPD, 2004). Already, about 44
percent of the population in the West African
sub-region is urban compared to only four
percent in 1920. United Nation (1995) reported
in 2000 that 38 percent of Africans lived in

urban areas. This figure is expected to increase
to about 55 percent by 2030.
Ghana has also witnessed increase in its urban
population from 43.8 percent in 2000 to 50.9
percent in 2010 (Ghana Statistical Service,
2012). As a result, poverty is gradually
concentrating in the urban areas (Baud, 2000).
The United Nations Food and Agriculture
Organization estimated that nearly 870 million
people of the world’s 7.1 billion population
were suffering from chronic undernourishment
in 2010-2012. Almost all the hungry people,
852 million, live in developing countries.
There are 16 million people undernourished in
developed countries (FAO, 2012). Urban
authorities are therefore faced with challenges
of creating adequate employment, providing
basic services and other socially sustainable
77
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strategies. Consequently, cities are fast
becoming intervention and planning centres for
strategies that aimed at eradicating hunger and
poverty and improve livelihoods to enhance
food security and nutrition for the urban poor
and vulnerable households.

Urban agriculture is one such strategy that
enhances food security, stimulates local
economic development, and facilitates social
inclusion and poverty alleviation (Hovorka and
Keboneilwe, 2004). As a remedy to the urban
poverty, an increasing number of city dwellers
have resorted to all kinds of income generating
activities in the urban informal sector. These
include intensive irrigated agriculture; mostly
vegetables for either all-year-round or dry
season production (Cofie et al., 2003).
Irrigated  urban  agriculture  contributes
significantly to urban food supply especially
leafy vegetables for low income households.
Income from irrigated farming is about 2-3
times that of the traditional rain-fed agriculture
(Danso et al, 2002). The comparative
advantages of urban over peri-urban
agriculture are market proximity, needless of
refrigeration and storage facilities for
perishable crops and minimal transportation
costs (Obuobie et al., 2006). Urban agriculture
in cities like Accra and Kumasi in Ghana for
instance supply up to 90 percent of the most
perishable vegetables (Drechsel et al., 2006).
These vegetables serve as major and efficient
sources of micronutrients considering both per
unit of land occupied and per unit production
cost compared to other crops (AVRDC, 1996).
The importance of urban vegetable production
to improve vitamin and micronutrient supply
especially for the urban poor is recognized by
international policy-makers (FAO, 1996). A
minimum daily intake of 200 grams of
vegetables is necessary to meet the
micronutrient requirements of the human body.
However, vegetable consumption in most
developing countries is far below the
recommended level (Gura, 1995).

Urban  vegetable  farming  contributes
substantially to the economy of Ghana in
general and the Kumasi Metropolis in
particular beyond the provision of livelihoods
and food security. Though, extensive work has
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been done on urban vegetable production over
the years in Ghana and Kumasi Metropolis in
particular, the contribution of urban vegetable
production to farmers’ livelihoods has not been
adequately examined. The study therefore
seeks to fill in this information gap.

The objective of this study was to determine
the contribution of urban vegetable production
to farmers’ livelihoods in the Kumasi
Metropolis of Ashanti Region of Ghana.

MATERIALS AND METHODS

The study was carried out in Kumasi, the
capital of the Ashanti region. It is between
latitude 6.40° N and longitude 1.30% 1.35° W.
The total land area of the region is about
24,389 Km? with a projected urban population
of 1,889,934 by 2009 with an annual growth
rate of 5.4 percent (KMA, 2006). The average
minimum and maximum temperatures are
21.5°C and 30.7°C respectively. The region has
bimodal rainfall regime stretching from April
to July for the major season and from late
August to November for the minor season. The
mean annual rainfall is 214.3 mm and 165.2
mm for the major and minor seasons
respectively.

The study focused on open-space vegetable
growing areas in urban Kumasi. The
population for the study consisted of all open-
space vegetable farmers in the Kumasi
Metropolis of Ashanti Region of Ghana. A
simple random sampling technique was used to
select a sample size of 300 vegetable farmers.
A list of 408 farmers provided by the Ministry
of Food and Agriculture (MoFA) helped in
minimizing bias to ensure representativeness,
reliability and generalisability of the results.
Primary data for the study was generated
through the use of interview schedule. The
enumerators were trained by the researcher on
the instrument administration.

Farmers’ livelihoods were sub-scaled under
natural, information, financial, human, social
and physical capitals. The livelihood indicators
were developed by asking farmers direct
questions. These questions were similar to
those developed by DFID (1999), Bosompim
(2006) and Akaba (2008) in their measure of
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livelihood. Likert-type scale was developed
and used by the farmers to rate the livelihood
subscale indicators. The reliability and internal
consistency of the subscales were determined
using Cronbach’s alpha coefficient test. The
test results of the livelihood subscales showed
that the instrument was reliable and consistent
according to Palant (2001) and Hueta and Lugo
(1996). The data was analysed using Statistical
Package for the Social Sciences (SPSS).
One-way analysis of variance was computed to
determine whether statistically significant
differences existed among the farmers’ mean
livelihood subscales as a result of their urban
vegetable production. Levene’s test was then
used to determine the appropriate post-hoc
multiple comparisons to be used to find where
significant differences actually existed among
the mean livelihood subscales. Dunnett’s T3
was chosen as the appropriate post-hoc
multiple comparisons test for the mean
livelihood subscales. The strength of
association between the farmers’ mean
livelihoods (Eta Squared) was also calculated
to assess the importance of the significant
differences by dividing the sums of square
between groups by the total sums of square.
The result was then interpreted using Cohen
(1988) conversion guideline.

RESULTS AND DISCUSSIONS

Urban vegetable production is a major business
venture in the major cities of Ghana. It
contributes to the livelihoods of the urban poor.

Table 1.Analysis of Variance of Farmers’ Mean
Livelihood Assets

The results showed significant differences
among farmers’ mean livelihood subscales at
0.05 alpha levels (Table 1). The study
revealed that physical and natural capitals
contributed  moderately high to the
livelihoods. However, social, financial human
and information capitals contributed low to
the livelihood assets (Table 1). This implies
that urban vegetable production was
responsible for the observed differences and
not due to chance. This suggests that urban
vegetable production contributed differently
to farmers’ mean livelihood subscales.

Table 2. Multiple Comparisons of Contribution of
Urban Vegetable Production to Farmers’ Livelihood
Subscales

Livelihood Mean
Assets Difference
AB (A-B) Std Sig
Error

NC IC 0.867* 0.067 0.000
NC FC 0.153 0.073 0.424
NC HC 0.207 0.073 0.068
NC SC 0.121 0.067 0.663
NC PC - 0.488* 0.071 0.000
ICFC - 0.715* 0.060 0.000
ICHC - 0.660* 0.053 0.000
ICSC - 0.746* 0.057 0.000
ICPC -1.355* 0.066 0.000
FC HC 0.054 0.066 1.000
FC SC -0.031 0.059 1.000
FCPC - 0.641* 0.064 0.000
HC SC - 0.086 0.059 0.917
HC PC - 0.695* 0.064 0.000
SCPC - 0.609* 0.057 0.000

n = 300 * Mean difference is significant at p<0.05

Livelihood Mean | SD F-test | Sig.
capitals

Physical Capital 244 | 121 | 93.37 | 0.000
Natural Capital 2.07 1.23

Social Capital 1.82 1.14

Financial Capital 1.80 1.05

Human Capital 1.35 1.06

Information 1.25 1.09

Capital

n= 300 p<0.05 Scale: 3 = High (H); 2 = Moderately
High (MH); 1= Low (L)
Source: Field Survey Data, 2010

NC= Natural Capital; HC = Human Capital; SC =
Social Capital; IF = Information Capital;
PC = Physical Capital; FC = Financial Capital

Results showed that the mean differences
among farmers’ natural (X =2.07; SD = 1.23),
information (X = 1.25; SD = 1.09), financial
(X = 1.80; SD= 1.15), human (X = 1.35; SD =
1.06), social (X = 1.82; SD = 1.14) and
physical capitals (X = 2.44; SD = 1.21) were
statistically significant with one another at
predetermined alpha level of 0.05 (Table 2).

This suggests that the significant differences
among the mean livelihood subscales were as
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a result of the farmers’ urban vegetable
production. The results also revealed that
natural and physical capitals which were the
most affected and recorded ‘moderately high’
mean livelihood subscales according to the
scale of measurement, were significantly
higher than information, financial, social and
human capitals. The result is partly consistent
with the findings of Bosompim (2006) that
farmers are likely to invest profits accrued
from their farms in the purchase of inputs and
other equipment that will assist them maintain
their farms than investing it in other aspects of
their livelihoods. The findings of Akaba
(2008) that urban vegetable contributed ‘high’
to farmers’ natural capital and ‘low’ to their
financial and human capitals are also
consistent with this study result. On the
contrary, his ‘high’ impact recorded on
farmers’ social capital and ‘low’ contribution
to their physical capital are at variance with
this research result.

Table 3.Strength of Association between Farmers’
Mean Livelihood Subscales

Livelihood | Sumof | df Mean F Sig.
s subscales | Squares Squar
e

Between 284.41 5 56.88 | 93.3 | 0.00
livelihood 7 0
subscales
Within 1092.8 | 179 | 0.60
livelihood 7 4
subscales
Total 1377.2 | 179

8 9
Eta 0.2
Squared

The results also suggest that urban vegetable
production  contributed differently and
significantly to farmers’ livelihood subscales
(Table 3). This is confirmed by the large (0.2)
effect size value obtained according to Cohen
(1988) convention guidelines.

Through vegetable production, farmers in the
Kumasi metropolis can improve on their
natural and physical capital assets more and
significantly than information, financial,
human and social capital assets. Multiple
benefits can be generated from a single
physical asset when land (natural capital)
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which is used for both direct productive
activities may also be endowed with financial
capital when used as collateral for loans.
Therefore, integrated approach needs to be
designed towards improving farmers’
livelihoods collectively  to enhance
productivity and incomes for sustainable
livelihood of farmers.

CONCLUSIONS

The level of contribution of urban vegetable

production to the farmers’ livelihood
subscales in the Kumasi metropolis is
generally ‘low’. However, it impacted

‘moderately high’ on their natural and
physical capitals according to the scale of
measurement. Urban vegetable production
contributes differently and significantly to
farmers’ means livelihood subscales. In
conclusion, the formation of FBOs would also
enhance farmers’ access to information
(information capital), build mutual trust
among farmers and lower the cost of working
together. It will further improve the effective
management of common resources (social
capital) and effective and efficient use of tools
and equipment (physical capital) to increase
farmers’ productivity for more income
(financial capital).
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Abstract

Romanian animal, agricultural and biological sciences were seriously damaged in the period 1948-1964 by the
introduction of the Stalinsko- lasenko approach in the field of Genetics and by an empiric-pragmatic approach of
agricultural theory. In 1965, it started the reintroduction of the real genetic science and in 1969 a small group of
scientists (22, 3 animal scientists, 3 agriculturalists) registered in International Biometric Society aiming to change
the scientific approach in experimental technique, genetic and animal breeding, ecological vision of animal
production, education system. An international Congress of International Biometric Society was held in Romania.
Some progress was achieved in all biological fields, but generally it was braked by the routine, by inertia. The
number of Romanian agricultural members of Biometric Society decreased, the group disappeared after the year
1990, the biometricians were not present in research and education, but a correct approach is visible in Animal
Breeding theory. It is noted that the biometric approach in biological sciences is originated from Darwin and
Mendel theory, it was concretized by Galton and Pearson but the origin of Biometric Society (1946) is connected
with S. Wright. Some basic scientific works of Quantitative Genetics and Evolution theory are noted.

Key words: animal sciences, biometrics, ecological vision, empiric-scientific theory

INTRODUCTION world level but also in Romania for the
development of Genetics and Animal
“In any discipline on nature  Breeding.

it is as much real science as
Mathematics is contained in it”

A critical approach is carried out using the
analysis and synthesis methods and logical

Immanuel Kant, 1786
With the restoration of genetic science in
Romania (Draganescu, 1965), which had been
abolished in 1948 under the "pressure" of
Miciurinist-Stalinist genetics causing serious
damage to the Romanian zoo-agro-biological
sciences, it has raised the issue of
reintroducing a mathematical spirit in the
field of genetics, experimental techniques,
animal husbandry, agriculture and biology.
We note that, as Kant affirmed in 1786, cited
by Blaga (1968), “In any discipline on
nature it is as much real science as
Mathematics is contained in it”. (In fact |
understood that it was about fundamental
sciences).

MATERIALS AND METHODS

The paper presents the author opinions on the
importance of Biometrics and its evolution at

deduction method as well emphasizing on the
following aspects: the appearance of
Biometrics, the  most  representative
personalities across the time, the basic
scientific works, the importance of biometrics
for the development of animal science, animal
genetics and breeding, the need to use
biometricians and  mathematicians  in
biological sciences both in the field of
research and higher education.

RESULTS AND DISCUSSIONS

An exponent at global level of such a spirit
necessary for biological sciences, including
animal science as well, it was the
International Biometrics Society, established
in its current form in 1947 under the
chairmanship of the great scientist and
R.A.Fisher, father of the current science of
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experimental techniques, one of the founders
of the Quantitative Genetics, Populations’
Genetics, Modern Evolutionary Theory. As
we stated, "Biometrics" has existed since the
19th century, imposed by the scientific truths
specified by Darwin and Mendel.

bi

The objective of the Society was and still is to
promote the development and application of
mathematical and statistical theory and
methods in the life sciences, including
agricultural, health, ecological, environmental
and forestry sciences. It accepts as members
statisticians, mathematicians, biologists, and
all those concerned with interdisciplinary
efforts for progress, recording and interpreting
the biological sciences.

In 1965, the Society had 2,739 members, in
1971, 3,229 members, and in 1986 about
6,140 members. They were divided into about
15 scientific regions each with 52-2,528
members and about 10 national groups
including 14-47 members. Each region had a
president, a secretary, a treasurer and an
elected council, meetings and even its own
scientific  publications. The  Biometrics
Society organizes international conferences
and symposia. The 8th International
Conference on Biometrics was held in
Romania in Constanta, Romania.

The Society has a journal (Biometrix) with
scientific papers, a newsletter, which presents
the summaries of the scientific
communications presented in the meetings of
the regional and national groups and a
newsletter informing about the society
structure, activity and names of its members.
All its members receive publications, the
subscription  being  included in the
membership fee.
The largest region in 1986 was the North-East
84

American region (2,528 members), and also
Germany region which had that time 600
members ( + GDR 52 ), Brazil 201 members.

A number of states of a less scientific
importance (Tunisia, Senegal, Papua New
Guinea, Burundi, Kenya, Jamaica, Ethiopia
etc) had 3-5 members, which is caused by the
fact that all agricultural scientific research
institutes from the Western countries had
in the staff scheme at least a biometrician,
who, besides the mission to participate in
planning the experimental technique in
experiments and research, lad also their own
biometric investigations. We note that in the
UK, in addition, there is a Research Center of
Biometrics, and in France, INRA has a
Department of Biometrics.

""Romania Group' of the Biometrics Society
was founded in 1969 with 22 members,
reaching 17 members, of which 5 were
working with the Institute of Internal
Medicine in 1986. Most of members were
mathematicians  or  statisticians  from
Bucharest Center of Mathematics and
Statistics, and the group secretary was
Postelnicu, T.(1971-1986). In 1986, one of the
members was a human doctor and two were
zootechnicians (Draganescu, C. 1969-1992
and Moldovan, 1, 1980-1992). At the
foundation of the Center in 1969, had also
participated other two zootechnicians:
A.Tacu, an example of scientific ethics, one
of the initiators of the organization, who died
later in 1978) and Marandici (out of country)
and three agronomists, the great scientist, N.
Ceapoiu, A. Canarachee and A. Mudra.

We note that Hungary (1965-1986) had 10 to
15 members, and Czechoslovakia two
members. The Group of biometricians in
animal husbandry, to whom other scientists
joined and acted in 1965 -
1990 towards the introduction of a
mathematical statistical spirit in the genetic
sciences, (in the years 1970 it was proposed
and Prof. St. Popescu-Vifor translated the
book "Animal Breeding" by J. Lush and
Quantitative ~ Genetics by  Falconer)
evolutionary theory, animal genetic breeding,
even environmental science (by trying to
upgrade the science of animal exploitation,
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the calculus of ratios ). Much attention was
paid to experimental techniques by A. Tacu,
who, beyond the attempts made before the
years 1948-1965, has developed the first
experimental technique for animal science and
Gh. Sandu tried later to bring a new
development in this area. It should be noted
that the penetration of mathematical and
biometrical spirit in animal science was
neither simple nor easy. Progress, recording
and interpreting the new scientific visions
were not always received either by the
research institutes or higher education at the
global scientific competition.

Among the research institutes, only one
named “Research Institute for Cattle
Growing"” employed two mathematicians-
biometricians (not all mathematicians are able
to assimilate biology ). After 1990, one of
them was dispensed by the Institute and the
second one, who was agronomist engineer
expert in animal science, Ph.D. in animal
Science, Bachelor of Science in Mathematics,
appreciated in 2012 by Canadian scientists for
world priorities in the field of scientific
biometrics applied in bull testing and to whom
a Brazilian asked him recently his Ph.D. thesis
( a missing or disappeared thesis from
Library), heir of the documentation of the old
members of the Biometrics Society was
“helped” by the Academy of Agricultural and
Forestry Sciences to be early “retired”. The
other research institutes had at most
laboratories of "experimental technique",
relatively empirical laboratories, based on the
mechanical recording of the existing rules.

In the field of education, Mathematical
subjects were taught by mathematicians non-
biometricians who have not knowledge of
biology and the biometrics vision hardly
penetrated or .. at all ( as in the applied
ecology). In fact, the subject titles was
changed from “growing” into “exploitation”,
and some subjects such as “Sheep”-G. Sandu,
“Aviculture” a.s.0.) recorded some progress.
To train professionals with the scientific
background focused on fundamental sciences
is a difficult problem. Given the variation of
skills and desires of students and graduates
some decisions have to be carefully drawn in

universities and research institutes. Taking
into  consideration the experience of
developed countries, | have insisted (1968 ...
1993 .. 1997) to introduce Optional Science
Subjecst, grafted on two directions: 1. Science
longer day study (5 years) and 2. Execution (3
years) and a careful attention for identifying
students and graduates’ skills.

Although profiles are often quite specialized,
especially for science, In 1968 | affirmed that,
in England, the curricula were set up in most
faculties for each student based on training
needs and his/her skills. Karl Popper rightly
compares science with art and music. He
suggests that not all people have the same
vocation for it, like for art and music. For
glory or economic reasons, there are people
who want to be considered “scientists”,
despite that they have not “vocation”. Casti
(2007) called them “false scientists” and their
science a “pseudoscience”.

The EU recommendations led, 1 think
formally, to such a “modernization”, but the
goal “to create scientist” and competent
decision makers, unmistakable with the
execution people, seems to be out of sight and
maintains a lack of competitiveness in the
field of science and decision making. We
could be fear that, paraphrasing Noica, we can
achieve science centers, but the science they
produce is just a sham.

Romanian National Group of Biometrics has
led an own scientific life especially among
mathematicians - statisticians dealing with
animal husbandry, but without
zootechnicians. In a paper written in 1985, |
draw attention to this issue.

Basically Today, we remarked the scientific
contact achieved by IBNA (INZ), and by
Prof H. Grosu with Canadian biometric
forums, materialized by a significant
scientific synthesis in English - "History of
the cattle genetic evaluation methods,” an
interesting paper for some review of the
evolution of biometric approach of this
problem in Romania, and for Romanian
presence in the "civilized" scientific world .
So, there is a chance of recovery and
alignment of the Romanian Biometrics and o
some areas of Romanian animal husbandry
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as well to the advanced countries. It is not
complicated task to establish a laboratory of
biometrics within IBNA, but this target
should be exceeded in all the fields of
Romanian agricultural sciences. We said
“complication”, because it is not easy to find
and form biometricians dedicated to animal
husbandry at the moment when “the wire is
cut”. In 2001, Mr. Grosu tried to find support
from the Faculty of Mathematics and
Statistics of Bucharest University, but his
attempt failed in a similar manner as failed the
attempt to employ a biometrician at faculty.
The author of these lines feels guilty because
after his retirement gave up its modest
activity, namely his presence in the Romanian
group of biometrics, whose existence is not
even certain. It should be noted that at
international level, the Romanian Society of
Biometrics exists and has a sustained activity
(in 2014, the meeting will be held in Florence,
Italy, a fact which should be retained by
Academy of Agricultural and Forestry
Sciences and even by the Romanian Academy.
From Biometrics of Galton (1822-1911) -
Pearson, to the current Biometrics-Fisher
(1890-1962)

The introduction of the  statistical
mathematical vision in biology was not a
novelty of the year 1946, but it was as we
have shown the effect of major scientific
advances in the 19" century. Charles Darwin
was the first scientist who treated evolution as
a statistical process (Fisher 1931). Mendel’s
methodics (a professor of Physics, with a
well-defined mathematical background) is
essentially statistical, and his laws of
probability are laws formulated in terms of
relative frequency. The statistical vision of
these two great scientists was, however,
largely intuitive. The merit to move from the
intuitive statistical treatment to a statistical-
mathematical one belongs to F. Galton. He
demonstrated that the phenomena of heredity
are essentially deviations from the population
average, they are mathematical correlations
and regressions between parents and offspring
("Typical Laws of Heredity in Man" -1877,
Natural inheritance "1889).
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Galton’s collaborator and follower, K.
Pearson (1856-1936), took over and
developed his ideas, starting with the study of
heredity and ending with mathematical
foundation of the methods. In 1900, Pearson
together with Weldon founded the journal
"Biometrika™ and besides Fisher and
"Student”™ (W.S.Gosset) are among the
founders of mathematical statistics, a branch
of probability theory. Pearson’s era in
biometrics is known as the era of correlations
and the quantitative genetics is considered its
fruit. It has stimulated the entry of a certain
mathematical vision in Romania in the
experimental technique, in agricultural and
animal husbandry (Gh.K. Constantiescu, Gh.
Moldoveanu, lonescu Sisesti, N. Saulescu
etc.), a little bit abolished in 1948. In this
context, it happened one of the tragic and
comical episodes of the history of Genetics.
Mendelism, with statistical methods and
probabilistic laws, encountered a violent
opposition from statisticians, led by Pearson
(Draganescu 1974). Their opposition went to
the closing of the pages of journals
“Biometrika” and “Nature” for Gr. Mendel's
followers. Pearson's biographers defended
him, claiming that he  understood
“Mendelism”, but he considered it too
simplistic. In this era, however, it takes place
significant genetic gradual accumulation
beyond Pearson's vision. In 1908, it was
launched the so called “Hardy-Weinberg
Law” and the idea that quantitative characters
are transmitted according to the Mendelian
mechanism.

The final reconciliation between the school of
"Pearson's biometric" (actually English
school) and the classical Mendelist school
took place later around the year 1920. The
cause and outcome of this reconciliation was
the appearance of the Quantitative Genetics,
Population Genetics and later, in 1946, of the
current Society of Biometrics and its
publications.

We note that the basic works establishing the
Quantitative ~ Genetics and  Population
Genetics are: S.Wright (1921) "'Systems of
Mating'", R.A.Fisher (1918) "The
Correlation between relatives in supposition
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of the existence of Mendelian heredity".,
R.A.Fisher (1930) "Genetic Theory of
Natural Selection™, S. Wright 1931
"Evolution in Mendelian Populations™ |,
H.B.S. Haldane (1932) '"Mathematical
Theory of Natural and Artificial Selection™).
These are classical works which should not
miss from any scientific library of animal
science. We referred to them earlier (1965,
1967, 1974, 1978). They were the basis for
improving animal breeding theory, outlined
by S. Wright and developed by J. Lush in
1935 ........ 1947.

CONCLUSIONS

The Biometric vision in animal sciences is
their approach on the basis of fundamental
sciences  (mathematics, chemistry, even
economics, and philosophy). This is the
condition of their progress and efficiency. The
elimination of “Lisenko Genetics” and the
registration to the International Biometric
Society were a progress factor for animal
science in Romania after the year 1970. A
prouf of that was the World Congress of
International Biometric Society organized in
Romania. The old routine and inertia didn’t
allow to all scientific centers to produce a
science competitive to the highest world
centers. Some bad evolution can be noted by
the absence even elimination of biometricians
from scientific research or university centers,
even by the retirement of the Romanian
biometric group after 1990 from the
Biometric Society. The recent appearance of a
book on the History of Cattle testing can be a
hope that the situation could be remediated. A
new registration of a Romanian group (with
agriculturalists members) in the Biometric
Society, a presence of biometricians in all
animal farm scientific centers, a correct
presentation of science evolution and the
presence of basic, nodal scientific papers in
scientific libraries is a strong need of
scientific and production evolution to an EU
competitive level.
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Abstract

The world modern animal production, like the whole actual civilization is a product of the Europe of the last five
centuries. The European animal production was the effect of an territorial expansion and dispute, cultural
development, urbanization and industrialization under the conditions of the market economy, and also of the direct
intervention of the states, especially in the 19th century. The extension of the European civilization at world level
has brought Europe a danger besides profit. The underdeveloped area of the globe has become competitive and
risked the position of leader and even the security. In front of the danger, the European countries joined their forces
and in order to assure their food and political security, they established a Common Agricultural Policy ( Treatise of
Rome, 1957). This policy offered Europe the opportunity to recover its supremacy and food security, but the strong
subsidization, which was the basis of the decisions regarding institutional restructuration, and the increase of
production led to non competitive production cost. As a result, it was imposed nowadays a hew PAC restructuration
in the sense to reduce subsidies. "The enigma and historical miracle", the Romanian nation, has reappeared as a
state after a long period of historical anonymity, determined by the new masters and immigrants or natives in the ex
Eastern Roman empire. The tradition, the ecological and political conditions made as the actual and ex motherland
of the Romanians to become a pastoral area, extended on a large territory, marked by four sheep breeds, their
creation and ownership. The Romanians have been, therefore, outside of Europe, the founder and profiteer of the
new civilization created by it. The political circumstances in the last 50 years favourized a "terrorist" modernization
of agriculture, a remarkable animal production, mainly in poultry and pig farming. This progress collapsed at the
same time with the terror and Romania remained an underdeveloped country in the EU, disadvantaged by the new
competition and PAC. At present, it is imposed:(a)revitalization and sustainable development of the intensive
industrial farms;(b)revitalization of the pastoral production systems;(c)development of the organic agriculture
systems and temporary maintenance of the subzistence farms; (d)rural development and the preservation of the old
Romanian village civilization; (e)development of the scientific life in animal husbandry and a new antitrust
system; (f)the right selection, training, promotion and use of the human values.

Key words: animal production, civilization, food security, intensive farms, pastoral production, scientific life,
sustainable development

INTRODUCTION interesting analysis of the genesis of
civilization, culture, power, living standard of
the world states. The actual civilization,
including the modern animal production, is a
product of Europe of the last five centuries
(Diamond, 1999, Draganescu, 1984.

Wondering himself ,,Why Europe and not

China?”, why some countries are rich ( a GDP

“Why Europe and not China?"
Jared Diamond (1999)

World actual civilization and culture,
including modern animal production, is a
product of Europe during the last five
centuries.

We have to mention that not Europe was the
first which stepped on the way of culture and
civilization development. "It was the
Confucionist China which till the years 1400
was more advanced from a technological
point of view than the Western Eurasia,, as
mentioned by Diamond (1999, 2005) in an

10 times higher than the poor countries),
strong and inventive and other countries are
poor, Diamond created the fundamentals to
answer a difficult question "What has to be
done at this moment?" when (1)Europe is
losing its leader position and (2) the actual
civilization looks to start its decline.
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Romania was outside of Europe most of the
years while Europe established its new culture
and civilization, but it is close to it at this
complex moment.

MATERIALS AND METHODS

The paper presents the author opinions on the
evolution of animal husbandry in Europe,
mainly in the EU and in Romania. A critical
approach is carried out using the analysis and
synthesis methods and logical deduction
method as well emphasizing on the following
aspects: why the EU was a world leader in
animal production and which were the reasons
to start going down; Common Agricultural
Policy, and its goals: farm modernization and
vertical integration, farm size, the strategy to
develop a sustainable and competitive animal
production, organic farming versus intensive
industrial  animal  production  systems,
preservation of the village civilization and
traditional values, rural development.

The paper is based on the major publications
on the topic but the ideas belongs to the
author of the paper. The problems are
approached in a critical manner.

RESULTS AND DISCUSSIONS

A background history of the ex oriental
Romanity could be an interesting study of
how the geographical position and political
context can affect the life of a people.

"An enigma and a historical miracle”, the
Romanian nation reemerged as a state after a
prolonged historical anonymity.

Disappeared after the year 641 (the replace of
the official language in Constantinople from
Latin to Greek and the massive immigration of
other peoples on its territory), discrete
reappeared after hundreds of years, it
succeeded in a short time to regain in animal
husbandry something of its underdeveloped
status and offered to it a challenge about which
historians will have the courage to discuss
later.

The actual chance and task to go in a
competitive way next and at the level of the
European developed countries and load current
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and competitive with developed countries in
Europe should be taken seriously somehow.
Approaching the problem of animal husbandry
progress In Europe, more exactly in the North-
Western Europe, our essay would like to give
its contribution to the understanding of the EU
actual actions aiming to preserve its position at
the world level and assure the sustainability of
the actual civilization, and explain how
Romania is thinking to be integrated in a
competitive way in the EU actions. In fact, it is
about a problem to which the scientists should
clearly answer the question: "Why other
countries are rich, have a competitive
animal production and Romania does not?
Technocrats and policy makers should ask
and be attentive to this answer!

I. How the European animal production has

positioned as the world leader? Partial
abolition of the ,,laissez-fair” ?

In the last five centuries, Europe has increased
forage production, formed new animal breeds
much more productive than the previous ones,
were built stables, were developed the animal
sciences production and average yield, as well
as profitability per head increased more. Some
European countries have become major
exporters of reproduction animals and animal
products, making big economic benefits from
it. The geographical and ecological conditions,
as well as the politico-military conditions
favored this development.

In the 15-19 centuries, this development was
also an effect of the economic principle of free
market supply and demand (“Laissez faire").
"Guns, germs and steel”, as Diamond affirmed,
stimulated not only the industrial technology
and territorial expansion but also food
production, the emergence of profitable farms.
In the UK there it is said about a first agrarian
revolution (the 15-17 centuries), in which
serfdom was virtually abolished, forced labor
was transformed into rent money. A second
agricultural revolution was the complement
of the first industrial revolution (1700-1880)
(Draganescu, 1968,1984), often called the
golden age of the British agriculture. This led
to the rural economy of large landowners,
tenant farmers and farm workers. It was,
however, and the effect of some concrete
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administrative actions, not of the type of
market economy, which need to be
highlighted.

Practically since in the last part of the 19th
century was abandoned the *laissez faire
principle, (Drdaganescu 1968) of '"solving
problems through free market competition
(which was not identified even today by some
"experts") and began a discreet intervention or
visible state in directing the economy, animal
production, stimulate the development of
livestock science. We note a few.

1.Animal production has practically become
the backbone of agriculture. It had a major
share in the agricultural income (63% in the
UK, 83% in Denmark) and dairy cattle
production had the highest share in the income
from animal production. The share of
employment in agriculture was very low (4.2
% in UK, 16% in  Denmark).
2.The state often started to subsidize
agriculture and protect it at the country
borders. In the UK, the first subsidies
(guarantee of price, subsidies for shares) were
granted in 1925 (sugar production). In 1956,
they represented 24% of agriculture revenue.

3.The state has intervened in the
organization of agricultural production
cooperatives, of vertical integration.
Denmark has fostered since 1900 the

association of farmers in cooperatives. The
objective was that by supply, processing
production ( bacon ) and wholesale delivery (=
vertical integration in the cooperative ), to
avoid their speculation by the related
industries. In the same year, Norway organized
the vertical cooperative integration in dairy
farming. The systems still operates today.
4.In some states, some para governmental
agencies for animal production have been
established. It is the case of Appropriate Milk
Recovery Committee ( MMB ) and the
Committee for the recovery of meat in the UK.
Each was headed by an elected majority of
breeders (12) and a minority (3) appointed by
the State. They had Departments for
production, the field service (consulting,
production control, progeny testing) , Al and
veterinary  assistance, exhibitions, steers

raising, scientific research and Department for
collection, processing and milk marketing.

5.In some states, it was directly acted to
maintain a farm sizes able to maximize its
biological , mechanical and economic
efficiency. A number of European countries
had social or political reasons to abolish the old
feudal estates, economically inefficient and
socially unjust, and passing at a large scale not
to profitable farms but to subzitence ineffective
farms from a technological and economical
point of view. Some European countries have
avoided the economic decline that this type of
"farm™ could produce, in two ways:
- Maintain sui generis the feudal property
and creation of profitable farms by renting.
In England (1965 ), 60 % of farmers were
tenants on the lands of some owners who used
to rent their land ( " Gentlemen Limited" )
- Legal Prohibition of the division of land
property by inheritance (Denmark in the
years 1910, Germany in the years 1930); only
the eldest son has still the right to inherit the
farm nowadays, the other brothers had to look
for jobs in the city, only when they are in need
are supported by by brother the elder brother.
6.Professionalization of farmers. In Denmark
and Germany no eldest son could not inherit
the farm if he/she has not an agricultural
training, at least of a vocational school;
otherwise the farm would be sold to a high
competence farmer.

7.Stimulation of farmers' competitiveness
by conducting the customs system, namely:
customs-opening for the cheaper agricultural
production coming from the colonies (United
Kingdom), which forced the local farmers to
produce cheaper, however, leading to the
bankruptcy of many farmers, but to ensure a
cheaper supply for workers in industry, and
higher wages and profitability in the industry.
8.Stimulating  marginal and  urban
agricultural production by:

- encouraging the townspeople to make
agricultural production batches ( the hobby ) in
the surroundings of the cities where the land
was inadequate for farming ( all towns in
Germany are surrounded by such plots;
- subsidizing animal production in the
mountain  area  (Switzerland,  Austria).
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9.Some European countries stimulated the
monopol on the delivery of breeding stock.
To stimulated export demand, it was
"scientifically” recommended the continue
import in order to avoid " degeneration” of the
races.  Actually, the differences in
environmental ecosystem in the world were
ignored and the fact that animals must be
adapted to local conditions, actually they did
not degenerate, but natural selection helped
them to adapt to the environment.
10.Stimulation of fodder production, which
actually operated before the revolution of
the European livestock production in the
period 1700-1880. However, some European
countries (Netherlands) had also a large part of
their forage base '"overseas" (Draganescu
1994).

11.Emergence of world scientific communities,
viable and properly directed, gradually
supported by states, has been a tremendous
force that ensured the progress of the European
culture and civilization. The modern animal
sciences and education have their origins in
Europe of the 19th century, and the
underdeveloped countries have had difficult
problems in developing such communities.
11.A double danger

...Why China and not Europe?
The peoples of the underdeveloped countries,
still in demographic explosion, were aspirated
and aspire to the living standard of the
developed countries ( the Americans, the
Western Europeans). The two world wars
started at the beginning of the 20th century
between the European countries created not
only the conditions as Europe to lose its
economic and military supremacy and also it
supremacy in animal production in the world,
but also to be completely erased.
After the year 1920, the U.S.A. became the
largest agricultural power. Imports of animal
reproduction animals from Europe were
stopped even from the beginning if the 20th
century and gradually its level and economic
competitiveness in animal production exceeded
that the one of Europe.
After the Second World War many countries
entered in competition, even from the third
world.  Despite  of its  unfavorable
92

environmental conditions, Israel has the
highest average milk production per cow in the
world. Under the empire to ensure world
peace, where food security has a paramount
role, the developing countries have been
helped ( green revolution of the period 1940-
1972, FAO programs) or have acted
themselves to increase animal production and
their standard of living at the level of the
Western European and North  American
countries. Japan has reached it. South Korea,
Malaysia, Singapore, Hong Kong and
Mauritius succeeded to reach the Western
European standard of living. India and China
are still making efforts in this direction. But ..
the West Europeans, the North Americans and
the Japanese consume 32 times more resources
of the planet per capita, for instance fossil
fuels, and produce 32 times more trash than the
inhabitants of the third world. Are the Earth's
resources enough if all the peoples would like
to reach this level?

In addition, Europe lost its military supremacy
and at one point that it is in a difficult
economic and military security. Clear rationale
emerged, which are available for Romania too.
"There are many factors which influence the
position of a nation in the modern world",
said Bate and Healy (1980). The power and
technology of its military forces, the ability of
its industry, the size and capability of its
workforce, the cohesion of social its structure,
the quality of its political leadership, the degree
in which all these collaborate. The events have
drawn attention to another vital element of
power resources - food self-sufficiency.
Agriculture, and animal production as well,
is such a vital resource of the power of a
nation. It provides social cohesion (“"Panem et
circenses", said the Latinos) and influence all
the other factors of the power. In fact, in the
context of food supply globalization, it is a
condition for the world peace, as emphasized
at the establishment of FAQ, the first objective
of the Millennium*- the eradication of
poverty and hunger. There are countries
(U.S.A ) which provided global control by
delivering or not agricultural products. Not
all the countries make progress and it started to
arise a reverse question compared to the one of
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Diamond: Why China and not Europe .. is
making progress? Regaining the old forces of
Europe in the 1950s had become an imperative
action for it.

I11.The EU Common Agricultural Policy
(CAP)

Europe operates to preserve its supremacy in
agriculture and animal production. ""EU must
become the most competitive and dynamic
economy in the world, scientifically
determined and able of sustainable growth with
more and better jobs and a strong social
cohesion™ (Council from Lisbon, 2000).
Through the Treaty of Rome (1957 ), Europe
decided to be united to prevent devastation of
the internal wars, to ensure its security and
restore its economic, technological and
political power. Food for its peoples, a major
factor of the internal peace and external
security, was uncertain. As a result, the
Treaty of Rome stated, among the other major
objectives, the issue of agricultural
development through a Common Agricultural
Policy (CAP ). Common Agricultural Policy
(CAP) , mentioned by the agreement of Stresa
(1958 ), enjoyed and still enjoys a special
attention. It was clear that the goals were:

» modernization of farms, production system,
and increase of the biological, mechanical,
economic, management productivity, and
agriculturists' standard of living;
« vertical integration, i.e. the integration of
food chain by means of which food products
produced by farmers reach the citizens and
ensure reasonable prices for consumers and
fair incomes for farmers.

I11.1.Farm modernization

Obviously the first issue of increasing animal
production, farming, was the modernization of
farms. It could not be forced, but it needed
some " material incentives" and the
modernization of the EU agriculture
involved enormous costs, but the EU
economy was capable, had material
resources to support the effort for half of a
century until today. The main used tool was
the large subsidies offered annually with
over 50 % of the EU budget. We should note
that the EU's annual budget is over Euro 120
billion. What the Soviet block tried to make by

terror, the EU has made by financing.
The growth of the biological, mechanical and
economic productivity of the farms requires a
continuous upgrading of technology and
management, which is possible only in farms
enough large physically (ha, number of
animals ), specialized and technologically
equipped, led by competent persons,
susceptible to progress and owning equity. The
establishment of this farm type was in fact and
still remains the major objective of the CAP.
"Peasant household" had to be turned into a
"farm". More exactly, the main goal was an
agriculture without peasants, as mentioned a
French work of 1965 ("Une France sans
paysans " - Gervais et al., cited by Draganescu,
2000)

It is clear that: a milking machine would not be
used without service and minimum 5-10 cows,
and under the current technology, a farmer
could take care alone of about 50-100 cows,
and a cow should produce 5,000-10,000 I milk
per year to be considered efficient from an
economic point of view (Draginescu 1984,
1992,1995).

Considering all these aspects, Sykes (1963),
Draganescu (1968) considered that a small
family farm should have at least one of the
following sizes: 100 dairy cows, 800 fattening
cattle, 400 ha cereal crops, 20,000 laying hens,
40,000 chicken broilers (230 tons meat per
year). This was made by the USA.
A part time farmer, who has another job which
occupies him 30-40 hours a week, could keep
his family raising about 10,000 laying hens or
20,000 broilers-series or 150 fattening cattle.
111.2. Vertical integration

These small farms are viable family in
Sykes" s opinion, only if vertical integration
in large enterprises or cooperatives. More
than this, he considered that the basic
efficiency of agriculture is its industrialization,
the emergence of companies with hundreds of
thousands, even millions of birds. The
expectations for the year 1982 were that about
12 companies will control all the genetic
improvement of livestock in the Western
world, controlling and directing the genetic
improvement of 80 % of the number of
animals. The author wanted a massive British
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presence in these companies, otherwise the
Americans will be considered the best in the
world ... (actually what happened).

The EU tended towards these targets, even if it
did not directly confessed. The EU Manshold
Plan, proposed in the 1960s, aimed to replace
the small farms (households) with a real
efficient  agricultural  industry.  The
"farmers' (peasants) pressure avoided the
implementation of the plan, but the idea has
persisted, even though many European
politicians affirmed that they are promoting
family farms, rejected the Manshold plan.
CAP has subtly or visibly favored the large
farms, enterprises; subsidies were offered
according to production volume, which was
much higher in them.

CAP subsidizing

The policy to increase agricultural production
was heavily funded, as mentioned above, by:
-(@)guaranteed prices for animal and
vegetable products delivered on the domestic
market or exported, per animal ( subsidies and
border protection )

-(b)financial encouraging of endowment
and increasing the farm size

- (c)subsidies for the elder peasants ( over 55
years!) who are retiring, ceasing the land to the
modern farms.

Animal production systems

Production system is a set of elements,
subsystems which cooperate to achieve a goal:
the economic achievement of products in a
given ecological and economic circumstance.
We should not discuss about animal
production without analyzing and solving the
problem of optimum operating systems
adapted to the given eco - socio-economic
conditions.

We note that the most interesting classification
of animal production systems at world level is
the one made by Sere et al. and also the one
made by environmentalists and the problem of
systems should be approached in Romania too.
We emphasize once again that the production
system is a component of an ecosystem and
traditions, so that production systems,
especially the extensive ones, could not be
simply given from a country to another. The
E.U. has not standards for production
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systems, but call on local expertise to find the
most effective solutions. Incompetence which
thinks that is competent is a great social
danger.

The classification of systems is a complex
problem, depending on the system component
used for ecological and geographical diversity
where the systems exist. For the lack of space
we do not insist upon classification of systems
operating in Europe and in Romania, presented
in other previous papers about dairy cattle and
sheep (Draganescu, 2009)

However, we have to remind that the
environmentalists noticed 10 production
systems for dairy cattle in Europe, grouped
into 3 groups:(1)Large production systems
with the highest share in EU milk production,
which include the mainland about 80% of cows
and 84 % of milk production, but they consider
that they have a negative influence on the
environment;(2) Production systems having a
neutral influence on the environment in a
large extent ( 12% of the cows and 13 % of
produced milk); (3)Ecological systems (6% of
Europe's milk and only 8 % of the number of
cows). Perhaps the "systems" existing in
Romania are ecological systems but not
economic and competitive systems.

Our opinion about pig and poultry farming
was mentioned since 1994, and about sheep
farming we recently affirmed that if
production systems adapted in Romania are not
supported, the country is in danger to lose its
economic and historic status.

111.3. CAP results

Intensive agriculture, stimulated according to
the principles of the Treaty of Rome, led to a
remarkable prosperity. A slight proportion of
each country's population, 5-20 times lower
than the one in Romania, produces too much
food, it is true with a price a little high
compared to the world market. Analysis of the
effects of the policy that led to these effects is a
complex item. We note a few.
1.Agriculture infrastructure was largely
modernized. As an example we give a
situation in France (Table 1) and return upon
the data from the ICAR (2009 ) concerning
dairy farms and production in the member
states.
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From Table 1 one can notice a high share of
enterprises and farms and a decrease of the
traditional households. It the USA, the progress
was more important ( Draganescu 2000b) .

Table 1.An estimation of the farm types in France

Average Share in
Farm type surface agricultural land
(HA) (%)
1988 | 2000 | 1988 2000
Enterprises (over | 100* | 120 35.1 52.6
100 ha, or 40
cows or 80 sows)
Family farms 27 45 51.6 32.9
Quality 10 10 2.8 3.6
agriculture
(wine,
armagniac,  fat
liver)
Agriculture to| 10 105 15 10.9
offer additional
salary or before
retirement

*In 1963, the farms over 50 ha owned 28 % of
agricultural land.

The recent data regarding the number of cows
per farm and production in the EU countries

showed not only a relatively large farm size, it
is true with high variability from country to
another, but milk production per cow at least
double compared to one recorded in Romania
..... It is an explanation of the fact that
Romania imports even UHT milk at half
price compared to the milk price achieved
in the country.

2.Production increased much more than
needed, supplying the population at
reasonable and stable prices, unaffected by
fluctuations in the free market. The share
of food cost has substantially decreased,
accounting for 5-20% of the average wage
(in  Romania over 50%). 3.The social
structure of the agricultural population
was changed and was assured a fair
standard of living. Its weight is very low.
Practically, today, it is discussed only about
farmers, which it is true, not about
peasants (which in the Romanian traditional
vision, it sounds strange). .. Cervais was
right Today, it is a France without
peasants, as he entitled his book in 1965.

Table 2.Farm size and milk production (all the breeds existing in the country) the EU member states and in the

ICAR evidence (ICAR Technical Series No 13, Jan 2009)

Year Country No. of cows |No. of farms| No. of cows per | Milk yield/year % %
farm Fat Prot.
2007 Austria 527,421 45,847 11.5 5,903 4,12 3.35
2006 Belgium (Valonia) 223,538 5794 38.6 5,678 4.00 3.31
2007 Cyprus 23,701 245 96.7 6,302 3.66 3.34
2007 Czech Rep. 409,802 6,725 3.88 3.37
2007 Denmark 553,000 4,900 112 8,000 4.24 3.43
2007 Estonia 108,400 6,779 16.0 6,368 4.0 3.30
2007 Finland 293,300 13,270 22.1 8,198 4.19 3.45
2007 France 3,799,000 94,432 40.2 6,067 4.16 35
2007 Germany 4,087,300 99,000 41.35 7,000 4.16 3.43
2007 Ireland 1,038,520 22,042 47.1 4,722 3.78 3.31
2007 Israel 699 141 11,291 3.62 3.20
2007 Italy 138,000 44,373 41.41
2007 UK England 154940 984 157 7,807 4.09 3.32
2007 UK Northern Ireland 97,670 788 123 6,803 3.98 3.28
2007 UK Scotland 102,344 669 154 7,499 3.97 3.28
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It is not possible this study and we plan to do
a thorough analysis of the modernization of
livestock production in the EU, but we note a
few other issues.

* In 1989, the average size of family farms in
poultry farming was 15, 228 laying hens, 17,
171 heads in the Netherlands and 16,897
heads in the UK.

* The size of family farms raising broilers was
36,952 heads in the UK, 35,302 heads in
Germany and 28,814 heads in the
Netherlands.

* In terms of poultry enterprises, in the U.S.
were 156 enterprises with over 250,000 laying
hens ( 47 % of production in 1991) , 22
enterprises having over a million hens.

* In pig farming, the average number of sows
per farm in Denmark was 117 heads. In Italy,
fattening farms with over 1,000 pigs produced
20 % of the number of slaughtered pigs, and
in England 43.5 % of slaughtered pigs.

CAP objectives set by the Treaty of Rome
were largely fulfilled. Even before 1990, the
EU has provided food self-sufficiency.

IV.A new stage of animal production in the
EU:

Redefining CAP: dynamic, competitive and
sustainable production

CAP has increasingly become a victim of its
own success. The EU has started to

produce milk, dairy products, meat,
vegetable more than it needed, but
expensive, uncompetitive in the

international market and with a high
consumption of non-renewable resources.
In addition, the subsidizing for production had
also to support export.
The EU budget was now subjected to high
unnecessary pressure. In addition, in the
1990s, the world economy and daily life
began to be revolutionized by three
phenomena:

(2)economic globalization;(2) technological
revolution, including the internet and new
information and communication technologies;
(3) recognition of non sustainability of the
current civilization.

In such a situation, CAP had to be "redefined
", as Fontain subtle affirmed (2007 ).
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The achieved progress created the premise
for the CAP reform.

The farmers' block who rejected the
Manshold Plan in 1960 regarding the radical
elimination of small farms lost influence.
Financial reasons caused by an
overproduction of milk and other agricultural
products led in the 1980s to the beginning of
the system reform. In 1984 it introduced
quotas for subsidizing milk production ( no
longer subsidies for all the produced milk),
and since 1988 it started the limitation of
the EU expenses. CAP has remained
relatively stable until 1992, when it was
radically changed under the pressure of the
GATT - Uruguay Round. Mac Sharry
Reform appeared at the moment of the
transition from a directed economy
directed towards a free market economy,
and reduced the subsidy for meat by 15%,
and included subsidies for the unused arable
land, reforestation, keeping the subsidy for
farmers at retirement leaving their farm to
modern enterprises.

Reforms continued after 1992. Agenda 2000
reduced the subsidies for milk and milk
products and meat, and the European
Commission Report of 2003 proposed to
reduce the CAP budget, but leave more
freedom of action for each country.
We note that until 1992, CAP received about
49 % of the EU budget. The share of CAP
expenses was gradually decreased, but
sharply thereafter to 32 % ( almost half ) in
2013. For the new admitted countries like
Romania, it was a serious warning. The
question arising is: Will be encouraged the
recovery of their agriculture ?It seems that
there is still a box. For the EU regional
policies, which benefited of 17 % of the
budget in 1988, the allocation will be almost
double by 2013 to about 36 % of the budget .
The CAP change PAC, which Romania is
living at its entry, aims  to:
sproduction slowdown;

* encouraging the use of sustainable methods
destined to protect the environment and
landscape, to contribute to the improving of
food quality and safety, to anima "welfare";
« protect rural areas, ensuring a certain level
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of economic activity in every rural area
(actually avoiding urban population growth, a
serious  problem  affecting  sustainable
development).
We note that the EU has had five
environmental programs and action is
currently in a  program entitled
"Environment 2010: Our future, our
choice™. We note also that the definition of
FAO (1992): *"Sustainable development can
be considered when (1) conserves natural
resources (land, water, plants, animals), (2)
does not degrade the environment, (3) is
economically viable and (4 ) is socially
acceptable™”.

Protecting and creating a real "rural
civilization', part of the European identity
(Fontain, 2007), it seems to be the major
objective of the current CAP. The issue is
important and interesting, and needs to be
carefully treated in Romania. In Bernea's
opinion (2006), it will profoundly affect the
old Romanian village civilization, which
should not be forgotten even if the majority
of the space is already "a reality coming in
a strong process of disintegration™'.

Issues raised by the new CAP is not simple
and are ""pseudo - experts', as said Cast in
2007, ready to give erroneous solutions,
which  adversely affect the animal
production, and its competitiveness. We
note again that of the 10 systems of milk
production, 4, namely those with the
highest share in production ( 80 % of cattle
livestock, 84 % of EU milk production in
2000 ) were considered as having a negative
influence on the environment. To leave
them, means to block milk production, and,
of course, the EU does not make this.
It is expected, sometimes mistakenly, the need
to largely pass to organic farming, which can
not provide food for the world population and
it seems that the idea is not available even in
Romania too. The idea was systematically
criticized (Draganescu 1992,....2007),
showing that it organic farming should be
practiced only in the marginal regions. We
emphasize that the EU regulations are
sufficiently flexible. They allow to take into
consideration the local conditions so that

not to affect animal production level.
Exaggeration of expectations, scientifically
unsupported (welfare, food safety, etc. ) may
cause losses and difficult situations.
There is no sign that the EU envisages to
give up intensive industrial animal
production. It only requires to become
sustainable, to protect the non-renewable
resources, the environment, the landscape
and simultaneously to encourage the
maintenance and development of extensive
livestock production in the marginal areas
(local  pastoral  systems, pendulum
transhumance)
We note that till the year 2020 it is forecasted
a strong development of animal production, a
true revolution (Delgado 1999). It will, of
course, affect the European agriculture, and
the Romanian agriculture too. Delgado et al.
notifies the seven characteristics of this
revolution as follows:
(1) A rapid increase of demand in the global
market, which will affect production methods
and trade;
(2) The demand of products will move to the
developing countries;
(3) Changing the status of animal production
from a mixed activity local activity to a world
food action;
(4) Replacement of cereals with milk and
meat to feed people.
(5)The fast increase of demand for
concentrated food at the world level;
(6) A particular stress for extensive resources
and stimulate intensive livestock production
in the proximity of the cities;
(7) An era of rapid technological progress,
especially for industrial farming.
V. Some problems of a new E.U. member
state-Romania

“Why not .... Romania too?”
Romania is in the EU livestock production
where the EU was in the 1960s. Romania
joined the EU in the year when the EU
changed its agrarian policy. Now, Romania
has become a major meat importer instead of
an important exporter as it was before.
Romania imports even liquid milk. Not all the
new admitted EU countries are in this
situation. Normally, we should ask ourselves
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Diamond's question... Why Hungary exports
animal products and Romania imports? The
purpose of the question is a simple one: what
we did wrong and still mistaken and what
we have to do. The question is not simple and
the answer given before ( Dragénescu 1992 ...
2008) should be completed. We return to a
few issues that we suppose attention again.
V.. The issue of a strategy to develop a
competitive livestock production
The economic and social efficiency of
production remains the main criterion in
animal production policy in the short and
medium term, adding it especially long-term
conservation of non renewable resources.
Romania must have a triple objective and a
triple strategy to develop production systems,
a double objective and double strategy in the
management of animal genetic resources.
Objective and triple strategy for production
systems development

a.Revitalization and sustainable
development with innovations and highly
productivity of the commercial intensive
industrial farms, especially in poultry, pigs
and cattle. The example of how poultry
production is recovered should be followed in
pig farming. In cattle, must be considered
operating systems tailored to Romania's
ecosystems and follow the Norwegian
cooperative system of vertical integration
(production, processing, sales ) of industrial
firms.

b.Revitalization, conservation and
sustainable  development of pastoral
production systems and free grazing
(pendular movement, transhumance,

sedentary grazing on marginal lands around
the village, free grazing). They had and still
have for Romania a special economic, cultural
and historical importance. The Treaty for
Biodiversity Preservation, the need for
sustainable development emphasizes their role
now. They, a major component of the
extensive agricultural systems, where Europe
has numerous NGOs and government
organizations, allow meadow, landscape and
biodiversity preservation, a major issue for
Romania.  Stimulation of  shepherds,
professional sheep breeders to a vertical
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integration that exclude beneficiaries of
processing and wholesale trade, including
exports, is a major imperative, along with
encouraging the small sheep owners, which
are now the basis of the sector.

c.Development of organic farming systems
( organic ), livestock for special products
(fatty liver, snails, ostrich etc), using part
and medium time farms, even subsistence
farms mainly on marginal land. We note
that organic agriculture ( farming), a certain
return to the conservation agriculture in the
late 19th century, is important for sustainable
development, but it provides more expensive
luxury food and does not ensure food security
of the population, especially for the world
population. These farms can play an important
social and economic role, if their presence

does not affect the development of
commercial farms, generally located on
marginal land.

V.2. Rural development and conservation
of the ancient Romanian village civilization
Protecting and creating a real "rural
civilization”, a part of the European
identity ( Fontain 2007), it seems to be the
major objective of the current CAP. The issue
is important, and need to be carefully
understood in Romania. The Romanian
village is at a turning point of its evolution, as
correctly mentioned Scholtz (2008). The EU
offers village the opportunity of its integration
into the European level, its revitalization,
development of culture and civilization. It
should be used, encouraged, but not to lose an
important problem: to keep the charm charm
and identity of the village. The old village
culture,  cultivated and  scientifically
developed by Gusti 's sociological school, is
already falling. The public bodies paid to
continue the sociologists’ work, have other
duties. The zootechnicians should note a
great truth. The historical mission of the
Romanian people, in front of which the
foreign and Romanian historians are
puzzled, as Bernea said (2006), the
persistence of its historical civilization,
hidden in the Romanian village civilizations,
is linked to the pastoral life. Its conservation
and development, means also the preservation
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of the Romanian ancient civilizations. It is a
matter of the local authorities, but also of
zootechnicians. Rural development,
modernization of village life, and the
preservation of civilization and traditional
culture, especially in marginal areas, can be
helped by grazing maintaining and
developing.

V.3.Scientific community. The engine of
civilization was and is science ..... and of
animal production too, and scientists,
scientific communities are the creative force
of science. Keeping our opinions about the
characteristics of a scientist, science and
pseudoscience  about cultural  models
(Draganescu 2009), it 1is necessary to
emphasize the importance of the scientific
community the assembly of the scientists in
the field of animal production, able to detect
the new, to direct itself in order to support
science and production to progress, to control
itself and connect with other communities.
Ziman (1981 ) considered that the existence of
these communities is essential and, strictly
necessary for the development of developing
countries. A remark: their formation is very
complicated, time-consuming and must be
competent and consistently followed. Simply
naming scientists is not an effective and
efficient community .. and the gang is not a
scientific community . It is important for us
to think about this problem.

V.4. The use of human resources

The answer to the question: Why a country is
rich and another one is poor is given not only
by the difference between the geographical
position, the past and the difference between
the institutions of the states, the "Guns, Germs
and Steel" as Diamond thought. The use of
human resources is a major cause. A rich
country does not export mathematicians but it
imports. Not Spain rejoices that it can send
people to pick strawberries in Romania but
vice versa. Perhaps society needs more
competent people with moral
responsibility, ethics, than wise people, in
the sense that they know when to be quiet
and when to speak, when it is for their
benefit. We end this study not by accident
reminding of science and education. A

modern and competitive animal production
could not effectively operate without being
directed by professionals with a high level
of scientific training. Ultimately, the key to
progress is the man, the fair selection,
training, promotion and use of human
values ( Draganescu 1968)

CONCLUSIONS

Modern animal production, like the whole
actual civilization, is a product of Europe of
the last five centuries.

The extension of the European civilization at
the world level brought Europe a danger
besides profit.

The globe underdeveloped area has become
more competitive and Europe risked its
position of leader and even its security.

In front of this danger, the European countries
joined their forced and established a new
Common Agricultural Policy to assure their
food and political security.

The substantial  subsidization of the
agriculture development increased production
cost and the lack of competitiveness imposed
a new and more efficient CAP.

In Romania, during the last 50 years, under
the empire of political errors, animal
production has become more intensive, and
partially modernized, but this modernization
failed at the same time with the political
terror. Therefore, Romania entered into the
EU in the moment when its production was at
the level of the European one in the years
1960s, when the subsidies were smaller.
Under these conditions, Romania should pay
attention to the following aspects:

(a)to revitalize the sustainable development of
the commercial intensive industrial farms;

(b) to revitalize the development of pastoral
production systems;

(c) to develop the organic agricultural systems
and even to temporary maintain the
subzitence farms;

(dDto  assure rural development and
preservation of the whole Romanian village
civilization;

(e) to develop the scientific life in the field of
animal husbandry and an antitrust system;
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(PHto assure the correct selection, training,
promotion and use of the human values.
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Abstract

The livestock problems were permanent in the national and community ensemble attention of agricultural
production. These issues were inextricably linked to the evolution of the number of animals. These issues were
analyzed in the period 2005-2012 dynamic, effectivelly being taken under consideration the animals number/100 ha,
but also the territorial structure of Romania developing regions. For the period analyzed, we took into account the
changes in the level of animal numbers from the previous year, and compared to the base year, which defined the
meaning of a certain rhythm. Presentations were made for the main animal species based on evolutionary trends for

cattle, pigs and sheeps.

Key words: cattle, coefficient of variation, evolution, growth rate, livestock, pigs, sheep

INTRODUCTION

Along with the vegetal sector, the livestock
sector represents an important sector of the
national economy in general and for agriculture
in particular, providing raw material for food
industry and food for population.

Revitalizing the agriculture is difficult or even
impossible without the development of the
livestock sector, but it can be made by
reconsidering the role and place that this sector
have to occupy in the national economy.

The cattle swine and sheep breeding is a
traditional activity of rural population.

The variety of products it produces, the low
power consumption and the feed nature they
capitalize, confers their growth and exploitation
a sustainable and perspective activity character.
It provides the possibility of achieving the
requirement production for domestic and export
of meat, bringing high source of income for the
producers. It is a commercial exchange source.
It ensures labor stability in the countryside [5].

MATERIALS AND METHODS
To highlight the evolution of livestocks

during the review period, a number of
statistical indicators was used, namely [1]:

For arithmetic mean = X = =X where:

X = arithmetic mobile mean; Xi = average
production values on a number of year (i);

n = the number of years taken into account.
Average annual growth rate[4]:

=r2005 - 2012 =8/T [ (pL/ p0) -1; in which:

r2005-2012 = average annual growth rate;
[Ip1/po = chained growth indicators

For standard deviation = 5 — | /=&>*2
where: 0= standard deviation ; xi = average
production values over a number of years,

n = the number of years taken into account.
For the variation coefficient = ~ :%xloo’

where:

C — the variation coefficient (expressed in
percent)

The coefficient of variation can be: between
0-10% - low variation, between 10-20% -
middle variation, over 20% - large variation.
The data used have had as source: Statistical
Yearbook of Romania, Eurostat statistics, the
National Strategic Framework for sustainable
development of the Agri-Food Sector and
Romanian Rural Areas in 2014-2020, data
from the specialized literature.

RESULTS AND DISCUSSIONS
The cattle livestock
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Table 1.- The cattle number evolution in European countries for 2005-2012 (thousand heads)

Stand
Country | \y 2005 2006 2007 2008 2009 2010 2011 2012 | Avergage/ Dev. Coef
Rhythm var(%)
(th.Hd.))

;z 12918.6 | 12676.70 | 12707.30 | 12987.50 | 12897.20 | 12706.20 | 12527.80 | 12506.80 | 12741.0 167 131

Germany 0/.'
oin 0.98 1.00 1.02 0.99 0.99 0.99 1.00 -0.46 X X

chain
LE 630 636.50 611.00 574.10 547.90 553.70 567.50 535.30 582.0 36 6.23

Bulgaria "/iﬁ
ol 1.01 0.96 0.94 0.95 1.01 1.02 0.94 -2.30 X X

chain
;z 18930 | 18902.00 | 19124.00 | 20028.00 | 19842.00 | 19599.00 | 19129.00 | 19052.00 | 19325.8 407 211

France O/'ﬁ
ol 1.00 1.01 1.05 0.99 0.99 0.98 1.00 0.09 X X

chain
;z 708 702.00 705.00 701.00 700.00 686.00 694.00 753.00 706.1 19 2.67

Hungary %iﬁ
! 0.99 1.00 0.99 1.00 0.98 1.01 1.09 0.88 X X

chain
LE 6459.9 | 634020 | 6577.00 | 6486.30 | 6446.70 | 583250 | 5897.50 | 6091.50 6266.5 268 4.28

Italy =
%in 0.98 1.04 0.99 0.99 0.90 1.01 1.03 -0.84 X X

chain
LE 14947 | 145170 | 149150 | 1495.30 | 144650 | 1502.80 | 1519.10 | 1497.50 1487.4 24 1.58

Portugal O/iﬁ
ol 0.97 1.03 1.00 0.97 1.04 1.01 0.99 0.03 X X

chain
LZ 2861.1 | 293360 | 2819.00 | 2683.60 | 251230 | 2001.10 | 1988.90 | 2009.10 2476.1 387 15.65

Romania O/iﬁ
ol 1.03 0.96 0.95 0.94 0.80 0.99 1.01 -4.92 X X

chain
LE 89893.2 | 88846.10 | 8943150 | 89954.10 | 89381.70 | 87391.20 | 86250.30 | 86649.50 | 88474.7 1393 157

EU-27 |
Cﬁa'i’; 0.99 1.01 1.01 0.99 0.98 0.99 1.00 -0.52 X X

*2012 - Provisional data, Source: Eurostat, June 2013, National Strategic Framework for sustainable development of
the agri-food sector and Romanian rural areas 2014-2020 (Rural National Strategic Framework) CRPCIS, 2012 [3]

For the bovine specie, regarding the livestock
evolution in some European countries in the
period 2005-2012, it can be found
differentiated trends. The comparisons in
years succession, signifies for the total EU,
Germany, Bulgaria, Italy and Romania
reductions in number, and for the other
countries are recorded stagnation or growth.
For this rhythms both for total EU as well as
most countries are negative, the oscillations
being between -0.52 for the total EU and -4.92
for Romania (except France and Hungary).
Further, the appreciation levels of the
variation coefficient means a small variation
(0-10%) both for the entire EU and for most
countries (oscillations being between 1.31 for
Germany and 6.23 Bulgaria). Only Romania
joins the group with middle variation (10-
20%) with a significant degree of variation
coefficient of 15.65. It appears that from this
point of view, Romania ranks last, recording
the most significant rate of decline. Hungary
and the Netherlands are countries where cattle
have marked an increase of 6.4% in 2012
compared to 2005 [6].
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In Romania, during 2005-2012, the cattle
number  variation  showed  significant
amplitudes, which is why further this situation
is analyzed territorial. In Table 2 through the
indicator bovine number / 100 ha is presented
this situation at national and regional level ,
both comparisons being made compared to
2007 and subsequently in years of the
analized period.

By comparison of the 2012 trends with year
2007, it is declining, but in the years
successiveness there is a recovery in the
number (this meaning being certain,
especially for the last years of the period).

For the bovine territorial structures and at the
national ensemble, the rhythm is negative,
which means that for the period analyzed
(2007-2012) still exhibit a strong tendency of
decrease in the number of cattle.

For the swine livestock analysis, was pursued
both for all European countries but also in the
structure of the main countries. According to the
data in Table 3, it can be found differences by
comparing in time together with statistical
significance.
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The pig livestock

Table 3.- The pig livestock evolution in EU countries, for the period 2005-2012( thousands heads)

Country MU 2005 2006 2007 2008 2009 2010 2011 2012 A‘;ﬁ;ﬁ’ﬁgﬁ’ Szfr??ﬂ?‘;;’ : C\/‘;ffuzf

Th.Hd. | 26980 | 26821 | 27113 | 26719 | 26841 | 26901 | 27403 | 2833L | 271396 492 181

Germarny z‘]’aii% 0.99 1.01 0.99 1.00 1.00 1.02 1.03 0.70 X X
Th.Hd. | 932.70 | 1012.70 | 888.60 | 783.70 | 729.80 | 664.00 | 608.30 | 530.90 768.8 156 20.35

Bulgaria :f]’aii'; 1.09 0.88 0.88 093 0.91 0.92 0.87 773 X X
Th. Hd. | 15123.0 | 15009.0 | 14969.0 | 14810.0 | 145520 | 14279.0 | 13967.0 | 137780 | 145609 a3 3.5

France gﬁ;{; 0.99 1.00 0.99 0.98 0.98 0.98 0.99 132 X X
Th. Hd. | 3853.00 | 3987.00 | 3871.00 | 3383.00 | 3247.00 | 3169.00 | 3025.00 | 2956.00 34364 383 1116

Hungary gﬁaii'; 1.03 097 0.87 0.96 0.98 0.95 0.98 372 X X
Th. Hd. | 9200.00 | 928110 | 9273.00 | 9252.40 | 9157.10 | 932L.10 | 9350.80 | 866150 9187.1 207 2.25

Italy ;ﬁ’aii’; 1.01 1.00 1.00 0.99 1.02 1.00 0.93 -0.86 X X
Th. Hd. | 1955.00 | 1916.80 | 1978.00 | 1954.60 | 1044.60 | 1917.30 | 198500 | 2024.10 19595 3% 172

Portugal ;ﬁaii% 0.98 1.03 0.99 0.99 0.99 1.04 1.02 0.50 X X
Th. Hd. | 6603.80 | 6814.60 | 6564.00 | 6173.70 | 5793.40 | 5428.30 | 5363.80 | 5234.30 5997.1 585 9.75

Romania gf‘]’aiir; 1.0 10 0.9 0.9 0.9 1.0 10 327 X X
Th.Hd. | 158710 | 161550 | 150570 | 152603 | 151569 | 151130 | 148557 | 145820 | 153601 5268 343

EU-27 gf‘]’aiir; 1.02 0.99 0.96 0.99 1.00 0.98 0.98 -1.20 X X

Sursa: Eurostat, june 2013, http://epp.eurostat.ec.europa.eu/portal/page/portal/statistics/search_database [2]

Comparison in the period 2005-2012, shows an
increase only in the situation of Germany and
Portugal, and in the EU ensemble and the rest
reductions in livestock. Under this situation, the
rhythm remains positive at only two countries

Table 4. The swine stock/100 ha, at the country level, in the development regions, 2007-2012.

(Germany and Portugal) and , for the EU and
the other countries we found a downward level,
the values being negative.

Region/ county MU 2007 2008 2009 2010 2011 2012 ’Qx‘;ﬁg"/
No/100ha 75.7 70.8 65.9 59.3 59.6 58.2 64.9
TOTAL % compared to 2007 100.0 93.5 87.1 78.3 78.7 76.9 X
% in chain 0.935 0.931 0.900 1.005 0.977 -5.1
No/100ha 92 92.3 85.9 69.5 71.4 71.1 80.4
Reg. NORTHWEST % compared to 2007 100.0 100.3 93.4 75.5 77.6 77.3 X
% in chain 1.003 0.931 0.809 1.027 0.996 -5.0
No/100ha 1111 96.1 83.8 70.1 747 71.7 84.6
Reg CENTRE % compared to 2007 100.0 86.5 75.4 63.1 67.2 64.5 X
% in chain 0.865 0.872 0.837 1.066 0.960 -8.4
No/100ha 62.4 60.3 55.8 447 47.3 44.9 52.6
Reg NORTH EAST % compared to 2007 100.0 96.6 89.4 71.6 75.8 72.0 X
% in chain 0.966 0.925 0.801 1.058 0.949 -6.37
No/100ha 52.2 48.4 48.1 49 47 45.1 48.3
Reg SOUTH EAST % compared to 2007 100.0 92.7 92.1 93.9 90.0 86.4 X
% in chain 0.927 0.994 1.019 0.959 0.960 -2.9
No/100ha 60.4 55.2 50.1 50 49.1 48 52.1
Reg SOUTH-MUNTENIA % compared to 2007 100.0 91.4 82.9 82.8 81.3 79.5 X
% in chain 0.914 0.908 0.998 0.982 0.978 -4
No/100ha 214.4 210.6 183.4 143.8 135.5 112.2 167
Reg BUCHAREST - ILFOV % compared to 2007 100.0 98.2 85.5 67.1 63.2 52.3 X
% in chain 0.982 0.871 0.784 0.942 0.828 -12.1
No/100ha 101.4 95.4 99.5 88.9 89.9 92.1 94.5
Reg WEST % compared to 2007 100.0 94.1 98.1 87.7 88.7 90.8 X
% in chain 0.941 1.043 0.893 1.011 1.024 -1.9

Sursa: Eurostat, http://epp.eurostat.ec.europa.eu/portal/page/portal/statistics/search_database [3]
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Former communist countries, Bulgaria,
Hungary and Romania record the lowest level,
the values amplitude being between -3.27
(Romania) and -7.73 (Bulgaria). The annual
change in the number is a feature that is
maintained also at swine in the countries
analyzed. According to the values of the
coefficient of variation is established a little
variation (0-10%) for all EU and most
countries, a middle variation (10-20%) for
Hungary and a large variation (over 20%) for
Bulgaria. Thus, the former communist states
are represented by the most unfavorable
values in statistical assessments.

The sheep livestock

For the Romanian national level, the swine
number evolution was further analyzed by the
same indicator (pigs/100 ha) in territorial
structure of the development regions.

In Table 4 is shown the situation where,
compared towards year 2007 are established a
total decrease. The comparison in the initial
period analyzed signifies the same decreases,
followed by a stagnation and a partial
recovery (overall national and in most
development regions). This level of annual
declines analyzed by dispersion values
determined a negative rate for all territorial
structures (Bucharest-1lfov lowest score of -
12.1).

Table 5. The sheep livestock evolution in EU countries, for the period 2005-2012( thousands heads)
Country MU 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 A‘;ﬁ;ﬁ’}fr%e’ Stand Dev. (th.Hd.)) Coefo/"of var
Germany Th. Hd. 2036 2017 1925.7 | 1919.9 | 1851.7 | 1799.7 | 1657.8 1641 1856.1 140 7.52
% in chain 101 | 105 | 100 | 104 | 103 109 | 101 313 X X
Bulgaria Th. Hd. 1602.3 | 1635.4 | 1526.4 | 1474.8 | 1400.3 1368 1454.6 | 1361.5 1477.9 97 6.54
% in chain 098 | 107 | 103 | 105 | 102 | 094 | 1.07 235 X X
France Th. Hd. 8759.9 | 8494.2 | 82845 | 7715.2 7528 7955 7621 7453 7976.4 454 5.69
% in chain 1.03 1.03 1.07 1.02 0.95 1.04 1.02 2.33 X X
Hungary Th. Hd. 1405 1298 1232 1236 1223 1181 1081 1147 1225.4 91 7.45
% in chain 1.08 1.05 1.00 1.01 1.04 1.09 0.94 2.94 X X
Italy Th. Hd. 7954 8227.2 8237 8175.2 | 8012.6 7900 7942.6 | 7015.7 7933.0 369 4.65
% in chain 0.97 1.00 1.01 1.02 1.01 0.99 1.13 1.81 X X
Portugal Th. Hd. 3582.7 3549 2703.1 | 2558.2 | 2367.9 | 2226.3 | 2169.9 | 2091.7 2656.1 558 21.01
% in chain 1.01 1.31 1.06 1.08 1.06 1.03 1.04 7.99 X X
Romania | Tn-Hd. | 76084 | 7678.2 | 8469.2 | B8BL6 | 01415 | 84174 | 8533.4 | 88338 | 84454 515 6.10
% in chain 0.99 0.91 0.95 0.97 1.09 0.99 0.97 -2.11 X X
EU -27 Th. Hd. -

Source: Eurostat, June 2013, National Strategic Framework for sustainable development of the agri-food sector and

Romanian rural areas 2014-2020 (Rural National Strategic Framework) CRPCIS, 2012 [3] [5]

Concerning the sheep livestock, it can be
shown that natural resources, enhanced
possibilities for providing food,
environmental characteristics, the biological
and physiological requirements, tradition and
economic and  social  transformation
developed in some areas of the EU, were all
means to influence the spread and growth of
this species. From the livestock analysis,
present in each of the EU countries, shown in
Table 5, it can be seen that the largest as a
share , that is growing and is in exploitation
we fiind in Romania, followed by France and
Italy. But comparisons of successive annual
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variations in the analyzed period highlights
differences.

For most countries regarding these livestocks,
reference can be made on the permanent
annual stagnation tendencies , at which
Romania in the period dynamics scored a
decrease. Annual variations in the number of
animals, play rates ranging from 2.33 (France)
and 7.99 (Portugal) level which for Romania
is -2.11. The coefficient of variation given
below completes the picture of homogeneity,
annually analyzed in terms of sheep flocks.
Thus, all countries frames a small variation
(0-10%), except Portugal where this
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coefficient is 21.01, considered a large

variation (over 20%).

Table 6. The growth rate of the sheep and goats stock per 100 ha, at the country level, in the development regions,

2007-2012
Region/ county MU 2007 2008 2009 2010 2011 2012 Average/rhythm
No/100ha 70.9 74.3 76.4 705 722 74.6 73.2
TOTAL % compared to 2007 100.0 104.8 107.8 99.4 101.8 105.2 X
% in chain 1.048 1.028 0.923 1.024 1.033 1.0
No/100ha 66.8 74.3 81.1 75.9 755 77.7 75.2
Reg. NORTHWEST % compared to 2007 100.0 111.2 121.4 113.6 113.0 116.3 X
% in chain 1.112 1.092 0.936 0.995 1.029 3.1
No/100ha 103 105.5 106.6 109 1125 116.1 108.8
Reg CENTRE % compared to 2007 100.0 102.4 103.5 105.8 109.2 112.7 X
% in chain 1.024 1.010 1.023 1.032 1.032 2.4
No/100ha 78.2 86.7 89.1 718 76.9 79.2 80.3
Reg NORTH EAST % compared to 2007 100.0 110.9 113.9 91.8 98.3 101.3 X
% in chain 1.109 1.028 0.806 1.071 1.030 0.25
No/100ha 816 79.4 79.1 714 724 75 76.5
Reg SOUTH EAST % compared to 2007 100.0 97.3 96.9 87.5 88.7 91.9 X
% in chain 0.973 0.996 0.903 1.014 1.036 1.7
No/100ha 43.1 46.2 46.7 44.7 44.9 45.8 45.2
Reg SOUTH-MUNTENIA % compared to 2007 100.0 107.2 108.4 103.7 104.2 106.3 X
% in chain 1.072 1.011 0.957 1.004 1.020 1
No/100ha 35.9 40.7 34.7 324 36 40.7 37
Reg BUCHAREST - ILFOV % compared to 2007 100.0 1134 96.7 90.3 100.3 113.4 X
% in chain 1.134 0.853 0.934 1.111 1.131 2.5
No/100ha 72.8 77 84.3 75.7 78.8 83.3 78.7
Reg WEST % compared to 2007 100.0 105.8 115.8 104.0 108.2 114.4 X
% in chain 1.058 1.095 0.898 1.041 1.057 2.7

Sursa: Eurostat, http://epp.eurostat.ec.europa.eu/portal/page/portal/statistics/search_database [2]

Because Romania is the country with a
significant number of ovines, further is
performed a study of the dynamics of this
species to which are added the goats
livestock, in the 2007-2012dynamics, played
into the regions territorial structure. The
values shown in Table 6, based on number
heads/100 ha indicator, shows an annual
increase on total country. The increase
phenomenon is similar also for the
development regions structure, except the
South-East region, where there is a decrease.
Annual variations in the amplitude bounds the
growth rate between 1.0 and 3.1, noting that
for South East where the value of this rate,
due to livestock decreases is negative (-1.7).

CONCLUSIONS

1. Regarding the cattle herds, their evolution
has been done differently for European Union
countries. Over the analyzed period it outlines
the decreases for EU total, mainly in
Germany, Bulgaria, Italy and Romania. Our
country, unfortunately, ranks last, recording
the most significant rate of decline.

2. For the swine livestock, also, at the total
EU level |, as well as for the other countries
we find a negative trend. Again, our country

records a bad value, ranking alongside
Bulgaria and Hungary among the countries
with the most unfavorable values in statistical
assessments for both livestock and for its
decreases.

3. The situation is different regarding the
sheep livestock, which in Romania has the
largest number in exploitation, followed by
France and Italy. Even though our country
recorded a higher number in this species
livestock , in the period dynamic we see
decline.

4. We conclude that the main species of
animal livestock are declining in the whole
European Union, raising an important issue in
the debate. The regression livestock sector it
is absolutely necessary, and should be taken
measures to increase the number of animals,
in particular the number of cattle.
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Abstract

The area is 4,993 km2 Mehedinti, representing 2.1% of the country. Mehedinti County due to its potential, diversity
of terrain and geographical location, has a well-defined economic landscape, being one of the few counties with the
smooth articulation of agricultural use, featuring a whole range agrochemical and pedological, which requires a
scientific approach permanently and agricultural phenomenon. Structural changes in agriculture, the existence of
conflicting properties with optimal criteria, economic and biological, agricultural farms, impose a number of
restrictions that require us to promote research priorities and objectives able to rehabilitate agricultural
infrastructure around. Knowing in detail yielding and technological features, favouring and restricting factors of
agricultural production on each land portion both from the point of view of present response and of real
possibilities of turning them into better ones can be, for the decision-maker a precious tool in achieving the most
suited practical measures of producing plant biomass in a dynamics well correlated with environmental ecological
requirements.

Key words: characteristics, profile, physical — chemica, soil

INTRODUCTION

Soil has many roles, as natural resource, as
support and place for many activities, but
what is the most important it is its role as
main way of vegetal production.[4]

Soil conditions, understanding this soil as
factors holding vegetation, [2] water and food
items, is a complex of traits that act directly
and indirectly on plant growth and
fruitfulness.[1]

Soil fertility in accordance with climatic
allows farmers to obtain crop-specific
parameters individually. [5]

The influence of natural conditions through
land reclamation works or agro - pedo -
improvement leads in all cases, the change
characteristics of environmental factors,
which generally are favorable for plant
growth.[3]

MATERIALS AND METHODS

The samples were processed and the
following analyses were made using the
following methods:

Physical proprieties determination:

The texture of the soil was determined
through the Cernikova method (dropping
method has the following principle: different
speed sedimentation of the liquid particles, in
conformity with their size and the Stokes
law).

The stability of the granule-like fractions in
weight percents was made following the
formulas:

-Brutish sand (2 — 0.2 mm in diameter)% = m;
X 100/mg X F;

-Fine sand (0.2 — 0.02 mm in diameter)% =
100 x my/m’;

-Dust (0.02 — 0.002 mm in diameter)% = (m;
—mg3) XV x 100/ (vxmgp) X F;

-Clay (with the diameter < 0.002 mm)% = mj3
X (V x100/V xmg -d)x F in which:

-mg — the soil quantity in g;

-m1 — the brutish sand quantity in g;

-m2 — the quantity of particles extracted at the
first dropping (P+A) in g;

-m3 — the quantity of particles extracted at the
second dropping (A);
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-V — the volume of the suspension in the
sedimentation cylinder in cm?;

-v — the dropper volume in cm?;

-d — correction factor that depends of the
nature of the dispersant used to treat the
samples and that has the value:

-1.6 — when using sodium hydroxide;

-10.2 — when wusing sodium hexa-meta-

phosphate;
-m’ — the mass of dry and carbonate free soil
(9);

-100 — perceptual report factor.

-Determining the chemical proprieties:
-Determining the humus content of the soil
was made through titration methods — the
Tiurin method.

The method consists of oxidation of the
humus carbonate with a chromium anhydride
or potassium bi-chromate in the presence of
sulfuric acid.

Equipment and materials: 100 ml conic pot;
300 ml conic pot; 20 — 25 ml and 50 ml
burette; glass pear, analytical balance and
heating installation.

Reagents:  silver sulfate  (mercury or
aluminum);  oxidative substance; orto-
phosphoric acid 85%; di-phenyl-amine
solution 0.5%; Mohr salt 0.1 n.

The humus content of a soil sample was
calculated with the following formula:

Where:

-V, — is the volume of Mohr salt solution 0.1
n consumed at titration of the witness sample
(m1);

-V, — is the volume of Mohr salt solution 0.1
n consumed at titration of the chromic acid
excess from the analyzed soil (m1);

-F —is the factor of the Mohr salt;

-0.0005181 — is the humus content in g
oxidizing 1ml chromic acid 0.1 n;

-M — is the weight of the analyzed soil sample
(9);

-K — is the coefficient calculated for the
referred result regarding the completely dried
soil.

Soil reaction (pH) was determined through the
potentiometric method with pH sensitive glass
electrode, at a soil : water report of 1 : 2.5;
Phosphor and mobile potassium
determination, extraction of ammonium
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acetate lactate, at a pH of 3.75 and the
calorimetric dosage of phosphor with
molybdenum — tin chloride — ascorbic acid
after the Muphy method, respectively flam-
photometry of potassium.

Determination of the total capacity of cationic
exchange (T) was made after the Bower
method through the saturation of the soil with
sodium from sodium acetate 1 N at a pH of
8.2.

In the case of saturated soils with base ions T
= SB.

In the case of the soils that absorbed both base
positive ions and hydrogen ions, T = Sg + Sy.
The degree of base saturation (V) — defines
the proportion in which the colloidal complex
is saturated by base positive ions and was
calculated with the formula:

The high values of V% express a weak
elutriation, neutral to alkaline reaction and a
series of favorable proprieties the exception
being the saturated solutions that have V =
100% but present positive sodium ions that
give unfavorable proprieties.

The low value of v% expresses a strong
elutriation, debasing and an acid reaction and
less favorable soil proprieties for the growth
and development of crops.

The exchange base capacity (exchange base
sum) (Sg) — is measured in m.e. / 1009
completely dried soil at 105°C and results
from the total of basic positive ions Ca** +
Mg® + K" + Na' absorbed in the colloidal
complex of the soil.

The exchange capacity for hydrogen
(absorbed hydrogen) (Sy) — is measured in
m.e. / 100 g soil and represents the total
amount of positive hydrogen ions absorbed in
the colloidal complex of the soil.

Sy determination was made through the
leaching of the soil until exhaustion with a
tampon solution of potassium 1 N at a pH of
8.3.

And the hierarchy methodology.

To make the assessment calculus we have
chosen from the multitude of environmental
conditions that characterise each land unit
within the District of Mehedinti only those
considered most important, easier and more
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accurate to measure, that can usually be found
in soil study works, called assessment indices.
In assessing lands for natural conditions each
of the indices mentioned except for index
number 69 that intervenes directly participate
in the establishing of assessment grade for an
assessment coefficient that oscillates between
0 and 1, depending on the total
unfavourableness or favourableness of the
grade for the requirements of the use to take
into account.

RESULTS AND DISCUSSIONS

This coarse sand has values oscillating
between 42.0-46.3, the minimal value being in
the Ao horizon, and maximal value being in
the C horizon.

Fine sand has values that decrease from the
soil surface to lower horizons, maximal value
being in the Ao horizon.

Dust has values oscillating between 3.5 and
2.1.

Table 1. Physical — chemical properties of the soil:
Psamosoil

Horizon MU Ao 3?5_

Horizon depth | cm 0-35 120
Coarse sand

20-0.2 mm % 42.0 46.3
Fine sand

0.2-0.02 mm % 47.9 43.4
Dust

0.02-0.002 % 35 2.1

mm

Argile

0.002 mm % 6.6 8.2

Humus % 0.58 0.31
I.N. % 0.45 0.29
pH in H,0O % 5.6 6.35
S.B. me/100g | 6.56 6.56
H. sch. me/100g | 1.80 0.42
T me/100g | 8.36 6.98
Vv % 75 93.9
P mobil ppm 23.6 17.1

The most important component part of the
granulo-metrical fraction (clay) has the
maximum value in the last horizon (C — 8,2),
its value being lower in the first horizon (Ao —
6.6).

After having analysed and after having
consulted the triangular diagramme of the
texture we measured the texture of the
psamosoil which is a sandy-clayish texture,
undifferentiated on the profile.

Soil reaction is with no significant differences
whatsoever per profile, with values between
5.6-6.35.

The sum of changeable bases is low for the
whole profile.

The humus percentage being 0.58-0.31, it
shows a low content in humus in the soil.
Potassium (K) supply is low towards the
lower horizon, having a value of 66.

Table 2. Physical — chemical properties of the soil:
Chernozem

Horizon MU Am AC 8cO-

Horizon depth | cm 0-51 | 51-80 135
Coarse  sand |

2.0-0.2 mm % 155 9.1 9.9

Fine sand 0

0.2-0.02 mm % 495 | 558 54.8
Dust

0.02-0.002 % 171 | 171 16.3
mm

Argile 0

0.002 mm % 179 | 18.0 19.0
Humus % 211 | 133 1.20
I.N. % 211 | 133 1.20
pH in H,O % 7.40 | 7.98 8.10
\% % 100 100 100
P mobile ppm 62.6 81.3 23.8
K mobile ppm 140 88 55

Coarse sand has values oscillating between
15.5-9.1, the maximal value being in the Ao
horizon, and minimal value being in the AC
horizon.

Fine sand has values that crease from the soil
surface to lower horizons, maximal value
being in the Ao horizon. Dust has values
oscillating between 17.1 and 16.3.

The most important component part of the
granulo-metrical fraction (clay) has the
maximum value in the last horizon (C — 19,0),
its value being lower in the first horizon (Ao —
17.9). After having analysed and after having
consulted the triangular diagramme of the
texture we measured the texture of the
chernozem which is a sandy-clayish texture,
undifferentiated on the profile. Soil reaction is
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with no significant differences whatsoever per
profile, with values between 7,40-8,10.The
sum of changeable bases is low for the whole
profile. The humus percentage being 2,11-
1,20, it shows a low content in humus in the
soil. Potassium (K) supply is low towards the
lower horizon, having a value of 23,8. Coarse
sand has values oscillating between 10.5-7.0,
the maximal value being in the Ao horizon,
and minimal value being in the C horizon.
Fine sand has values that crease from the soil
surface to lower horizons, maximal value
being in the C horizon. Dust has values
oscillating between 11.8and 14.2. The most
important component part of the granulo-
metrical fraction (clay) has the maximum
value in the last horizon (C — 19,0), its value
being lower in the first horizon (Ao — 19.6).

Table 3. Physical — chemical properties of the soil:
Preluvosoil

e Jow [ oo o |5 [
depth cm | 019 | 1936 | 5094 | oo | 128-160
Coarsesand | , 0 6 8 8.0 0
2002mm | | 105 ] 65 S o
Fine sand 0
0.2-002mm | % 58.1 | 56.1 55.1 58.7 | 59.8
Dust
0.02-0.002 | % 118 | 132 13.6 127 | 142
mm
Argile % 196 | 242 228 206 | 19.0
0.002 mm ’ : ' : : :
Humus % 116 | 6.92 4.24 235 | 1.24
LN % 091 | 6.29 4.01 220 | 1.24
pHinH,0 | % 642 | 6.64 6.88 6.85 | 8,18
me/
SB. 100g | %% | 1676 | 1886 | 1781
me/
H.sch. 100 | 270 | 165 1.07 115
me/
T 100g | 1265 | 1841 | 1993 | 1896
v % 787 | 910 94.6 939 | 100
P mobil ppm | 80 | 66 22.0 127 | 195
K mobil ppm | 108 | 100 74.0 116 | 62
After having analysed and after having

consulted the triangular diagramme of the
texture we measured the texture of the
chernozem which is a sandy-clayish texture,
undifferentiated on the profile. Soil reaction is
with no significant differences whatsoever per
profile, with values between 6,42-8,18. The
sum of changeable bases is low for the whole
profile. The humus percentage being 1,16-
1,24, it shows a low content in humus in the
soil. Potassium (K) supply is low towards the
lower horizon, having a value of 62.
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CONCLUSIONS

After calculating the note class for all cultures
and plantations taken in consideration, there
has been observed that the most fertile soils
are: typical chernozeom and cambic
chernozeom.

From these studies valuable information result
regarding the lands soith restruction for
variants uses, their characteristic localization
and their surface stowing the sources-soil
deposits for many resources, especially for the
enlargement of the arable surface and the

placement of the different agricultural
regions.
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Abstract

For soil production capacity appreciation of agricultural fields from Pesac, Timis County we selected from the
entire weather conditions a number of 17 more significant indicators that can be precisely determined. Relying on
these indicators and on the scales we extracted from tables, annexes 3 — 1 to 3 — 18, (in conformity with the
elaboration methodology of soil studies, second part) hierarchy coefficients that express de favorability degree of an
indicator for every crop and usage category of agricultural field. Agricultural production, especially the plant
directly influenced by environmental factors and conditions, which are in constant stability, and different degrees of
relation to human intent and decision to change it, is a decisive factor in the economic development of society.
Naturally, every manifestation of climate characteristics is determined by the geographical location of the place
looked, especially in terms of latitude. These two factors determine, along with the exhibition, the ratio of land area
to sun and heat reception mode by default, and to a large extent and manifestation rainfall.

Key words: capacity, physical and chemical feature, soil

INTRODUCTION

Being an area with a good drainage we find
chernozem soils that are specific to the north—
west area.[2]We can separate this type of soil
in many subtypes, and the dominant subtype
is the wet water table chernozem. [4] Due to
the physic, chemical and biological
proprieties these types of soils have a higher
natural fertility. [1] On this type of soil we
have good cereal, technical plants and fodder
cultures.[3] In depression areas we have gley-
soils that appear due to the risen water table
rich in potassium.[6]

Land evaluation under natural conditions is a
complex operation knowledge of the natural
resources for growth and fruiting plants and
determines the suitability of the conditions
imposed for each use and culture in part,
through a system of indices of evaluation
techniques and notes.[7]

MATERIALS AND METHODS

Assessing agricultural lands is a complex
operation aiming at the deep knowledge of the

plants’ growth and development conditions
and at determining the suitability degree of
these conditions for each use and crop (given
that a land can be suitable for certain uses and
crops, but unsuitable for others) through a
system of technical indices and land
assessment grades. As such, land assessment
determines how much better a land is
compared to other ones taking into account its
fertility as shown by the vegetal production.
The object of land assessment is land that is
to be divided so that each area taken into
account is as homogeneous as possible from
the point of view of all environmental
conditions and vegetation factors. These land
parcels are called land units (LU) or
homogeneous ecological lands (HEL), and
they represent the basic units of the land with
their specific features, distinct from the
neighbouring areas.

For the calculus of land assessment grades we
have chosen, from the multitude of
environmental conditions, only those that
characterise each land unit in our soil study,
the most important ones for us, the easiest and
the most accurate to measure, and the ones
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that are usually mentioned in literature (e.g.,
those that are mentioned in the research
carried out by the OSPA — Timis starting with
1976); these land assessment indices are:
index 3. C — mean annual temperatures —
corrected values; index 4. C — mean annual
rainfalls — corrected values; index 14. —
gleysation; index 15. — pseudo-gleysation;
index 16 or 17 — salinisation or alkalinisation;
index 23. A — texture of Ap in the first 20 cm;
index 29 — pollution; index 33 — slope; index
38 — land gliding; index 39 — depth of water
table; index 40 — liability to inundation; index
44 — total porosity in the restrictive horizon;
index 61 — contents of total CaCO3 within 0-
50 cm; index 63 — Ap reaction in the first 20
cm; index 69 — base saturation level in the Ap
or within 0-20 cm; index 133 — edaphic
volume; index 144 — humus supply within 0-
50 cm; index 181 - stagnant (surface)
moisture excess.

In land assessment for natural conditions,
each of these indices — except for index 69,
which cooperates indirectly — contributes to
the land assessment grade through a land
assessment coefficient ranging between 0 and
1, depending on the feature (totally unsuitable
or optimal) for the use of crop taken into
account).

For each index, depending on its scale of use
or crop, we designed tables containing their
values.

RESULTS AND DISCUSSIONS

Table 1. Soil favorability from Pesac, Timis County for
wheat, barley, corn and sun flower crops

we can observe an accentuated difference of
the soil units in what concerns the conditions
that are created for the plants. The biggest
notes are obtained by the typical chernozem
with a degree of fertilization of II,
respectively IlI.

Table 2. Soil favorability from Pesac, Timis Couny for
potatoes and beet crops

. Potatoes Beet
Nr. Soil type
HN DF HN DF
1 Chernozem 90 Il 90 I
2 Typical chernozem 90 1 90 Il
3 Black gley-soil 53 V 46 VI
4 Typical gley-soil 53 \ 58 \Y

*HN = hierarchy note
*DF = degree of fertilization

For the potato and sugar beet crops we
obtained high values in chernozems and lower
values in gley-soils.

The low values of gley-soils are explained by
the exigency that these crops manifest
towards the climate conditions and the
physical and chemical proprieties in which the
root system develops and from where the
main production is obtained — roots and
tubers.

Table 3. Soil favorability from Pesac, Timis County for
linseed oil, flax bundle and hemp crops

Linseed Flax Hemp
Nr. | Soil type oil bundle
HN | DF | HN | DF | HN DF
1 Chernozem | 90 1l 90 1l 90 1l
o | Tweical ogg oy |70 | v | 70 v
chernozem
3 | Black s v | 33 | vin| 30 VI
gley-soil
Typical
4 gley-soil 46 Vi 33 | VI 33 Vi

*HN = hierarchy notes
*DF = degree of fertilization

Wheat Barley Corn Sun
Nr . Flower . . .
Soilyee T o T A TolmlTol&wlob Linseed oil, flax bundle and hemp find less
N|]F|INJFINJFINIJF favorable conditions in black gley-soil and
1 Che;?oze 90 | nm 9 | 1w | nm|ol|mn typical gley-soil.
Typical
2 | chernoze | 80 | Il | 80 | 1l | 80 | Il | 80 | HI Table 4. Soil favorability from Pesac, Timis County for
Blm - pastures and hay-fields
3 acK | a6 | vi| 46 | VI |45 | vi| 48 | Vi _ Pastures Hay-fields
qey-sor Vi N Soil type HN | DF HN DF
ypical
4 gley-soil 39 | ViV v 1 Chernozem 90 1l 90 Il
*HN = hierarchy note 2 Typical g0 | m 80 m
*DF = degree of fertilization chernozem
3 Black gley-soil 65 [\ 56 Vv
4 Typical gley-sail 47 VI 41 VI

From the hierarchy notes analysis for the
straw-like crops (autumn wheat and barley)
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Hay-fields manifest an exigency towards the
physical and chemical proprieties of the
selected soils which leads to the drop of
hierarchy notes at the following soils: black
gley-soil and typical gley-soil.

Table 5. Soil favorability from Pesac, Timis County for
apple, pear and plum trees

. Apple tree Pear tree Plum tree
Nr. Soil type
HN | DF | HN | DF | HN | DF
1 Chernozem 80 11 70 (\ 90 1
2 Typical 80 | m | 8 | m | 9 | n
chernozem

3 B'acs'f)igl'ey' 4| x| 14 | Ix | 1 | x
4 Typ'gﬁ'“g'ey' 2| x| 12| x| 12| x

*HN = hierarchy notes
*DF = degree of fertilization

The trees present an exigency especially
regarding the gleizare and alkalization
processes. The presence of small depth
mineralized water table expels the placement
of apple, pear and plum cultures on black
gley-soil and typical gley-soil.

Table 6. Soil favorability from Pesac, Timis County for
grape vine and table vine

. Grape vine Table vine
Nr. Soil type

HN DF HN DF

1 Chernozem 90 1 90 1

Typical

2 chernozem 80 11 80 11
3 Black gley-soil 17 1X 17 1X
4 Typical gley-soil 18 1X 21 VIII

*HN = hierarchy notes
*DF = degree of fertilization

Unfavorable or less favorable conditions for
these soils are given by the following types of
soils: black gley-soil and typical gley-soil.

Table .7 Soil favorability from Pesac, Timis County for
vegetables

. Vegetables
Nr. Soil type
HN DF
1 Chernozem 90 1
2 Typical chernozem 80 11
3 Black gley-soil 14 IX
4 Typical gley-soil 12 IX

*HN = hierarchy notes
*DF = degree of fertilization

Vegetables can be easily cultivated on soils
with a secure water source for irrigation

purposes and a series of other favorable
elements.

Favorable conditions are given by the
following types of soils:

-Chernozem with a score of 90 and a fertility
degree of II;

-Typical chernozem with a score of 80 and a
fertility degree of I11.

Unfavorable conditions for this type of crop
due to short horizons, erosion and surface
calcium carbonate are given by the following
types of soils:

-Black gley-soil and typical gley-soil have
bonus notes which are framed in the IX
fertility degree.

CONCLUSIONS

Chernozems are soils that have the best
physical and chemical proprieties, and that is
why they have a high production potential.
Chernozems are good for every type of crop.
We obtained good results in: wheat, barley,
corn, beet, sun flower and potatoes.

Good results are obtained in vine and fruit
trees.

To grow
recommended:
-Agro-technical works that will lead to
accumulation and maintenance of water in the
soil;

-Periodic appliance of organic fertilizers and
moderate fertilization with NPK;
-Monoculture  avoidance and
appliance of a crop rotation;
-Completion of the humidity deficit through
irrigations in case of sugar beet, corn etc.;

-On the gley-soils, due to the periodical
oscillations of the water table that influences
negatively the physical and chemical
parameters and the fertility, the crops hardly
bear the lack and the excess of humidity.

The gley-soils that developed on more
permeable rocks that have a better drainage
are more productive, being covered with
pastures or medium quality forests.

After amelioration we can cultivate: wheat,
corn, barley, sun flower.

Gley-soils are not recommended for vine or
fruit trees cultivation.

chernozem  fertility it s

rigorous
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For the fertility growth of the gley-soils it is
recommended:

-Organic and mineral fertilization;
-Application of calcareous amendments.
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Abstract

This paper aims to expose the many possibilities of using digestate in biogas plants and the advantages of its using.
In agricultural animal farms is produced a big quantity of animal manure, which must be adequate managed,
mainly as fertiliser. The most advantageous solution of using animal manure and slurry is using it in biogas plants,
where, due to degradation of organic matter, digestate is easier to pump and easier to apply as fertiliser, with
reduced need of stirring, compared to untreated slurry. The researches made showes that digestate has lower C/N
ratio, compared to raw manure. This property means that digestate has a better effect in fertilisation with Nitrogen
on short term. The paper also shows the effects of digestate application on soil, compared to compost application of
digestate as fertiliser, must be done on the basis of a fertiliser plan. The fertiliser plan with digestate is elaborated
for each agricultural farm, according to the type of crop.

Key words: biogas plant, digestate, fertiliser

INTRODUCTION

In modern EU agriculture, in which we want
to be integrated, biogas production is an
integrated element of modern, holistic
agriculture, which takes into consideration not
only economic costs and benefits of
agricultural  activities, but also socio-
economic and environmental  benefits,
especially in rural areas. Agricultural biogas
production provides agricultural, economic
and environmental benefits and for this
reason, the promoters of the biogas
development in Europe, after the oil crisis,
were the organic farmers, interested in
anaerobe digestion not only for renewable
energy generation, but as a way to improve
fertiliser quality of their animal manure.

On the other hand, animal production is
known also for producing large amounts of
animal manure. There are frequent situations
where the animal farms do not own enough
agricultural land for using optimally the
produced manure and slurries as fertiliser. The
excess of animal manure requires adequate
manure management measures, in order to
prevent serious consequences of excessive

fertilisation with animal in these

areas, such as:

e Pollution of ground and surface water
through leakage

e Damage of soil
microbiology

e Damage of specific grassland vegetation
populations and formation of typical
“slurry vegetation”

e Increased risks of methane and ammonia
emissions

e Odour and fly nuisance, from manure
storage and application

e Increased risk of contamination and of
spreading pathogens

Anaerobe digestion of animal manure and

slurries can be the solution to the above

situation, allowing environmental friendly

agricultural practices.

manure

structure and soil

MATERIALS AND METHODS

Biodegradation of organic matter

Treatment of animal manure and slurries in
biogas plants results in biodegradation of
organic matter to inorganic compounds and
methane. In  practice, the anaerobic
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degradation rate of organic matter from
animal manure and slurries is about 40% for
cattle slurry and of 65% for pig slurry. The
degradation rate depends at large on feedstock
type (Table 1) and process temperature. Due
to degradation of organic matter, digestate is
easier to pump and easier to apply as fertiliser,
with reduced need of stirring, compared to
untreated slurry.

Table 1. Nutrient distribution in digestate, compared to
cattle and pig slurry
Dry | Tot | NH; | P K pH

matt | alN | -N Kg kg/
er Kg kg/ /ton | ton
% /ton | ton
Cattle 6,0 5,0 2,8 0,8 35 6,5

slurry
Pig slurry | 4,0 5,0 38 1,0 2,0 7,0
Digested 28 5,0 4,0 0,9 2,8 75
slurry

Source: [1]

One of the important positive changes which
take place through anaerobe digestion of
manure is the significant reduction of
odoriferous substances (volatile acids, phenol
and phenol derivatives).

Experience shows that up to 80% of odours in
feedstock substrates can be reduced by
anaerobe digestion. It is not only a reduction
of the intensity and persistence of odours
(Figure 1), but also a positive change in the
composition of odours, as digestate no longer
has the unpleasant slurry smell, but smells
more like ammonia. Even if stored for longer
periods of time, digestate shows no increase
in emission of odours. Figure 1 shows that, 12
hours after the application of digestate, the
odour has almost disappeared.

The anaerobe digestion process is able to
inactivate viruses, bacteria and parasites in the
treated feedstock substrates, an effect which is
usually called sanitation.

The sanitation efficiency of anaerobe
digestion depends on the actual retention time
of the feedstock inside the digester, the
process temperature, the stirring technique
and digester type.
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Vind-

S Untreated Digested
direction slurry slurry

5 minuts m—
12 hours

Fig. 1 Area affected and persistence of odour nuisance,
after application of digestate and of untreated slurry,
on a field with northwest wind (BIRKMOSE 2002)

The best sanitation is obtained at thermophilic
temperatures (50-55°C) in an elongated plug
flow reactor, with the appropriate retention
time. In this digester type no mixing of
digestate with fresh feedstock occurs,
allowing up to 99% of all pathogens to be
destroyed.

In order to ensure veterinary safe recycling of
digestate as fertiliser, European legislation
requires specific sanitation measures in the
case of feedstock types of animal origin.
Depending on the type of feedstock pre-
sanitation by pasteurisation or by pressure
sterilisation is required before supplying the
substrate to digester. A considerable reduction
of germination capacity of weed seeds occurs
throughout the anaerobe digestion (AD)
process. This way, biogas production
contributes to ecological weed reduction.
Application of raw slurry as fertiliser can
cause burning of plant leaves, which is the
effect of low-density fatty acids, such as
acetic acid. When fertilising with digestate,
plant burns are avoided, as most fatty acids
have been broken down by the AD process.
Digestate flows more easily off the plants
vegetable parts compared to raw slurry, which
reduces the time of direct contact between
digestate and the aerial parts of the plants,
reducing the risk of leaf damage.
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RESULTS AND DISCUSSIONS

In this paper we will show the superiority of
using digestate over using animal manure or
untreated slurry.

Through the anaerobe process, most
organically bound nutrients, in particular
nitrogen, are mineralised and become easily
available to the plants. Figure 2 shows
nitrogen utilisation from digested slurry,
applied to winter wheat and spring barley,
compared to nitrogen utilisation from
untreated slurry. Because of the increased
availability of nitrogen, digestate can be
integrated in the fertilisation plant of the farm,
as it is possible to calculate its fertiliser
effects in the same way as for mineral
fertilisers.

Digestate has lower C/N ratio, compared to
raw manure. Lower C/N ratio means that
digestate has a better short term N-fertilisation
effect. When the value of the C/N ratio is too
high, micro-organisms take hold in the soil, as
they successfully compete with the plant roots
for the available nitrogen.

Fertilizer value

100 7

Utilization of nitrogen,
% of commercial fertilizer

Pig slurry Cattle slurry

Digested slurry

W Winter wheat B Spring barley

Fig. 2. Application of digestate as fertiliser

Digestate is more homogenous, compared to
raw slurry, with an improved N-P balance. It

has a declared content of plant nutrients,
allowing accurate dosage and integration in
fertilisation plans of farms. Digestate contains
more inorganic nitrogen, easier accessible to
the plants, than untreated slurry. N-efficiency
will increase considerably and nutrient losses

by leaching and evaporation will be
minimised if digestate is used as fertiliser in
conformity with good agricultural practice.

Due to its higher homogeneity and flow
properties, digestate penetrates in soil faster
than raw slurry. Nevertheless, application of
digestate as fertiliser involves risks of
nitrogen losses through ammonia emissions
and nitrate leaking. In order to minimise these
risks, some simple rules of good agricultural
practice must be respected:

* Avoid too much stirring of digestate before
application

* Application of cooled digestate, from the
post storage tank

» Application with dragging pipes, dragging
hoses, direct injection in soil or disk injectors
* Immediate incorporation in soil, if applied
on the surface of soil

* Application at the start of the growing
season or during vegetative growth

* Application to winter crops should be started
with 1/3 of the total N requirement

» Optimum weather conditions for application
of digestate are: rainy, high humidity and no
wind. Dry, sunny and windy weather reduces
the N-efficiency considerably.

Depending on the crop, experience shows
that, in Europe, the best time for digestate
application is during vigorous vegetative
growth. Application as top-fertiliser on crops
in full vegetation offers little concern about
loss of e.g. nitrogen as nitrate into ground
water, since the main part is absorbed
immediately by the plants.

Effects of digestate application on soil
Degradation of organic matter, which occurs
through AD process, includes degradation of
carbon bounds, organic acids as well as
odoriferous and caustic substances. For this
reason, when applied on soil, digestate creates
less stress and more suitable environment for
soil organisms, compared to application of
raw slurry. Direct measurements of biological
oxygen demand of digested cattle and pig
slurry showed ten times less oxygen demand
than in the case of undigested slurry. As
oxygen consumption is reduced, so is the
tendency to form anoxic soil areas, such as
oxygen free, nitrogen containing zones. The
capability to build up new soil and the humus
reproduction through supplied organic matter
is also higher, when compared to fertilisation
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with raw slurry. In Figure 3 it is shown an
example of vehicle used for digestate
application.

Fig. 3. Vehicles for application of digestate as fertiliser,
using dragging hoses (AGRINZ 2008)

Compared to compost and to untreated slurry
application, digestate supplies larger portions
of carbon, available for the reproduction of
organic substances in soils. During anaerobe
digestion, decomposable organic bounds such
as cellulose and fatty acids are broken down.
The lignin bounds, valuable for formation of
humus, remain. Methane bacteria themselves
produce a whole series of amino acids, which
are available for plants and other living
organisms in the soil. German studies made
with digested pig slurry showed an increase in
humus production efficiency index from 0,82
to 1,04.

Table 2. Separated fractions by decanter centrifuge (AL
SEADI and MOELLER, 2003)

Amo | DM N NH4- P K
unts | % % N % %
% %
Raw 100 100 100 100 100 100
slurry (6,4%) | (5,7%) | (4,2%) | (1,6%) | (2,6
%)
Solid 14 65 25 15 75 17
fractio (30%) | (10,1% | (45%) | (8,7%) | (3.1
n ) %)
Liquid 86 35 75 65 25 83
fractio (2,6%) | (4,9%) | (4.2%) | (05%) | (2,5
n %)
Source: [1]

In Table 2 is presented a comparison between
the separation fractions of solid fraction,
liquid fraction and raw slurry, showing their
superiority over raw slurry.

Complete conditioning separates digestate in
three refined end products: pure water,
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concentrated nutrients and organic fibres. All
nutrients  (nitrogen,  phosphorus,  and
potassium) and organic bounds are separated
from the main stream in a low volume,
concentrated form.

The remaining purified water can be disposed
into the surface water system or used as
process water. The complete conditioning is
particularly suitable for agricultural areas
containing nitrogen in excess.

In both cases (partial or complete
conditioning), the first step is the separation
of liquid and fibre fractions, which divides the
digestate into a concentrated carbon and
phosphorus enriched solid fraction and a
nitrogen rich, fluid fraction. Depending on the
plant configuration and the type of
conditioning, the complete conditioning
further concentrates or separates the NPK
nutrients. The most used processes include
membrane separation technologies, sorption
or stripping of ammonia and evaporation or
biological treatment.

The fibre separation is done by separators or
spiral sieves, decanters and occasionally by
ribbon-sieve presses (Figure 4). 15-20% of the
solids are separated by spiral sieves and more
than 60% by decanter centrifuges. Most of
nitrogen (up to 90%) is separated with the
liquid fraction, while phosphorus is only
partially removed, as bonded to the fibre
fraction/particles of solid matter.

Fig. 4. Fibers collection wagon with distribution screw
(ANGELIDAKI, 2004)
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Membrane Separation Technology

A membrane is a filter with very fine pores,
which can separate particles and solutes from
most of the liquids on a molecular scale. The
decision to use micro-, ultra-, or nano-
filtration or soluble reverse osmosis depends
on the size of the particles to be separated.
The process is based on the difference of
pressure between the two sides of the
membrane, i.e. water, as well as minute
particles, passing the membrane under
pressure. Several conditioning steps are often
connected, in successive series, in order to
achieve the desired separation. For example,
larger particles are removed from a decanter
filtrate, through a first step of ultra-filtration
and then the solubles are removed in a second
step by reverse osmosis. Besides purified
water, the membrane separation produces a
nutrient rich concentrate, which can be sold
either directly as liquid fertiliser, or further
processed for volume reduction through
evaporation.

Through evaporation, the liquid is further
refined and separated into nutrients and
purified water. Evaporation units require high
energy consumption.

Conditioning technologies (especially the
complete conditioning) require high energy
consumption in order to create the pressure
used in membrane technologies, or for the
production of heat, used in evaporation
processes. Up to 50% of the biogas produced
electricity is necessary for the complete
conditioning of the produced digestate, using
membrane technology. Partial conditioning is
less energy demanding, cheaper and, in
regions where there is a surplus of
phosphorus, it is the most economical
conditioning technology.

In all the cases, the conditioning technology is
chosen according to the chemical and physical
characteristics of digestate, herewith the
tendency of the digestate to layer formation. If
complete conditioning is aimed, it is
important that most of the digestible dry
matter is removed through complete
separation of liquid and fibres, followed by
ultra filtration (< 0,2 mm), so that the
remaining liquid fraction has almost the

quality of pure water. If the separated
fractions do not reach the necessary level of
purity, or if the chosen membranes and
processes are not suitable for digestate, the
expenditures for energy, labour, maintenance
and cleaning of the system can increase
considerably.

Nutrient management in digestate

One of the important aspects regarding
recycling of digestate is the load of nutrients
on farmland. Nitrate leaching or phosphorus
overloading can occur due to inappropriate
handling, storage and application of digestate
as fertiliser.

In Europe, the Nitrate Directive (91/676/EEC)
restricts the input of nitrogen on farmland,
aiming to protect the ground and surface
water from nitrate pollution and allows
maximum 170 kg N/ha/year. Nutrient loading
on farmland is regulated by national
legislation in most European countries (Table
3).

Table 3. Example of national regulations of the nutrient
loading on farmland (NORDBERG, 1999

Maximum  nutrient | Required Compulsory
load storage season for
capacity spreading
Austria 170 kg N/ha/year 6 months 28/2-25/10
Denmark [ 170 kg N/ha /year | 9 months 1/2-harvest
(cattle)
140 kg N/halyear ( pig
)
Italy 170-500 kg N/ha /year | 90-180 days | 1/2- 1/12
Sweden Based on livestock | 6-10 months | 1/2-1/12
units

Source: [1]

Application of digestate as fertiliser must be
done on the basis of a fertiliser plan. The
fertiliser plan is elaborated for each
agricultural field, according to the type of
crop, the planned crop vyield, the anticipated
utilisation percentage of nutrients in digestate,
the type of soil (texture, structure, quality, pH
), the existing reserve of macro and micro
nutrients in the soil, the pre-crop and the
irrigation conditions and the geographic area.

Experience from Denmark indicates that the
most economic and environmental friendly
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strategy of application of digestate as fertiliser
is by fulfilling the phosphorus requirement of
the crops with phosphorus from digestate.
Application of digestate to fulfil the
phosphorus requirement implies also a partial
fulfilment of nitrogen requirement of the
crops. The remaining nitrogen requirement
can thus be completed by application of
mineral fertiliser.

CONCLUSIONS

Using digestate in biogas plant is very usefull
from many points of views.

Compared to compost and to untreated slurry
application, digestate supplies larger portions
of carbon, available for the reproduction of
organic substances in soils. During anaerobe
digestion, decomposable organic bounds such
as cellulose and fatty acids are broken down.
Methane bacteria produce a whole series of
amino acids, which are available for plants
and other living organisms in the soil.

On the other hand, complete conditioning
separates digestate in three refined end
products: pure water, concentrated nutrients
and organic fibres.

This paper also emphasizes the importance of
nutrient management in digestate.

In EU there are directives that restricts the
input of nitrogen on farmland, aiming to
protect the ground and surface water from
nitrate pollution. Application of digestate as
fertiliser must be done on the basis of a
fertiliser plan.
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Abstract

This paper starts from the conviction that one of the main environmental problems of today’s society is
the continuously increasing production of organic wastes. In many countries, sustainable waste
management have become major political priorities in order to reduce pollution and greenhouse gas
emissions and to avoid, as much as possible, global climate changes. This problem becomes more and
more present in our country too. Production of biogas through anaerobic digestion of animal manure and
slurries as well as of a wide range of digestible organic wastes, converts these substrates into renewable
energy and offers a natural fertiliser for agriculture. That is why we consider that biogas plants will be
more and more used in the future. In this paper we show the different stages which must be operated in a
biogas plant and the problems which can be met in each of them.

Key words: biogas plant, digestate, feedstock, fertiliser

INTRODUCTION

In the recent years, our country begins to use
more and more the biogas plants, due the
advantages which these plants provides.

A biogas plant is a complex installation,
consisting of a variety of elements. The layout
of such a plant depends to a large extent on
the types and amounts of feedstock supplied.
As there are many different feedstock types
suitable for digestion in biogas plants, there
are, correspondingly, various techniques for
treating these feedstock types and different
digester constructions and systems of
operation. Furthermore, depending on the
type, size and operational conditions of each
biogas plant, various technologies for
conditioning, storage and utilisation of biogas
are possible to implement. As for storage and
utilisation of digestate, this is primarily
oriented towards its utilisation as fertiliser and
the necessary environmental protection
measures related to it.

MATERIALS AND METHODS

The main process steps in a biogas plant are
presented in Figure 1. The differentiation in

wet and dry anaerobe digestion is only
theoretical, since microbiological processes
always take place in fluid media. The limit
between wet and dry digestion is determined
by the “pumpability” of the feedstock. Direct
supply of relatively dry feedstock into the
digester increases the DM content of the
feedstock mixture.

Biogas
Energy
Biogas storage

Post-digestion

Mixing tank

Digestate storage

Substrate pre-storage

Digestate application

Fig. 1. Main components and general process flow of
biogas production (PRABL 2008)

Agricultural biogas plants operate with four
different process stages:
1.Transport, delivery,
treatment of feedstock

storage and pre-
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2. Biogas production

3. Storage of digestate, eventual conditioning
and utilisation

4. Storage of biogas,
utilisation

The process stages shown in Figure 2 are
showing a simplified representation of a
typical agricultural co-digestion plant.

conditioning and

Fig. 2. Agricultural co-digestion biogas plant using
manure and maize silage (LORENZ, 2008)
1 Stalls

2 Liquid manure tanks

3 Collection bins for biowaste (co-substrate)
4 Sanitation tank

5 Drive-in storage tanks

6 Solid feedstock feed-in system

7 Digester (Biogas reactor)

8 Biogas storage tank

9 CHP plant

10 Digestate storage

11 Agricultural fields

12 Transformer/ Power to greed

1.The first process stage  (storage,
conditioning, transport and insertion of
feedstock) includes the storage tank for

manure (2), the collection bins (3), the
sanitation tank (4), the drive-in storage tanks
(5) and the solid feedstock feeding system (6).
2.The second process stage includes the
biogas production in the biogas reactor (7),
also referred to as the digester.

3.The third process stage is represented by the
storage tank for digestate (10) and the
utilisation of digestate as fertiliser on the
fields (11).

4.The fourth process stage (biogas storage,
conditioning and utilisation) consists of the
gas storage tank (8) and the CHP- unit (9).
These four process stages are closely linked to
each other.
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When building a biogas plant, the choice of
type and the design of the plant are mainly
determined by the amount and type of
available feedstock. The amount of feedstock
determines the dimensioning of the digester
size, storage capacities and CHP unit. The
feedstock types and quality determines the
process technology.

Depending on the composition of the
feedstock, it may be necessary to separate
problematic materials, to mash the feedstock
or even to add water, in order to convert it
into a pumpable mixture. If the supplied
feedstock is prone to contamination it is
necessary to include a pre-sanitation step in
the overall design of the future plant.

In the case of wet digestion, single-stage

" anaerobe digestion (AD) plants, operating

with flow-through process are usually used. In
the two-stage process, apre-digester is placed
before the main digester.The pre-digester
creates the optimal conditions for the first two
process steps of the AD process (hydrolysis
and acid formation). After pre-digester, the
feedstock enters the main digester, where the
subsequent AD steps take place.

The digested substrate (digestate) is pumped
out of the digester and stored in storage tanks.
These storage tanks should be provided with
covers of gas proof membranes, to facilitate
collection of the biogas production which can
take place inside these tanks, at ambient
temperature (post-digestion). Alternatively,
digestate can be stored in open digestate
containers, with natural or artificial floating
layer, aimed to minimise surface emissions.
The produced biogas is stored, conditioned
and used for energy generation.

Feedstock receiving unit

Transport and supply of feedstock plays an
important role in the operation of a biogas
plant. It is thus important to ensure a stable
and continuous supply of feedstock, of
suitable quality and quantities. If the biogas
plant operator is at the same time the
feedstock producer, then the high quality
feedstock supply can be easily guaranteed. In
many cases, the biogas plants receive
additional feedstock (co-substrates), produced
by neighbouring farms, industries or
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households. In these cases, management of
feedstock quality is necessary, in order to
check, account and verify the supplied
material. In a first step, it is absolutely
necessary to make visual control of each
feedstock load. Then, the delivery weight and
all feedstock data (supplier, date, quantity,
type of feedstock, processes of origin and
quality) should be recorded. Particular
attention is needed for feedstock types
classified as wastes, for which it may be
necessary to fulfil regulatory obligations
(depending on the waste category), as well as
legal and administrative conditions.
Feedstock storage and conditioning
Feedstock storage serves primarily to
compensate the seasonal fluctuations of
feedstock supply. It also facilitates mixing
different co-substrates for continuous feeding
of the digester.

The type of storage facilities depends on the
feedstock used. Storage facilities can be
mainly classified into bunker silos for solid
feedstock (e.g. maize silage) and storage tanks
for liquid feedstock (e.g. liquid manure and
slurries). Usually, bunker silos have the
capacity to store feedstock more than one year
and storage tanks for manure have the
capacity to store feedstock several days. In
some cases, also vertical cylinder silos can be
used as well. The dimensioning of the storage
facilities is determined by the quantities to be
stored, delivery intervals and the daily
amounts fed into the digester.

Bunker silos for energy crops

Bunker silos were originally developed to
store silage as animal fodder and thus to
balance its seasonal availability. Nowadays
this type of storage is frequently used for
storing the energy crops used as feedstock for
biogas production.

Silage must be made from plant material with
suitable moisture content (55-70%, depending
on the means of storage, degree of
compression and water content that will be
lost during storage).

In the case of bunker silos, it must always be
considered that the fermentation process of
the silage releases liquids which can

contaminate water courses, unless precautions
are taken.

The high nutrient content can lead to
eutrophication of surface waters (growth of
algaeblooms). Silo effluent contains nitric
acid (HNO), which is a corrosive compound.
Storage tanks for pumpable feedstock
Pumpable feedstock is generally stored in
sealed, water-tight and reinforced concrete
tanks in or above the ground. These tanks,
similar to the ones used in agriculture, for
storage of liquid manure, usually have a
storage capacity sufficient for one to two
days. To prevent emissions,all storage tanks
should be covered. The chosen solution for
cover must ensure easy opening and removal
of settled sediments. If storage tanks are
placed on a higher level compared to the
digester (sloping topography), the hydraulic
incline eliminates the need for transport
equipment (pumps) and saves energy.

Storage tanks for pumpable feedstock require
limited maintenance, this including removal
of sediment layers of sand and stones, which
reduce the storage capacity of the tanks.
Sediments are removed using scrape floors,
conveyor screws, sump pumps, collection
tanks or countersink aggregates.

Feedstock types of industrial origin can
require sanitation measures and must
therefore always be handled and stored
strictly separated from the delivery station for
agricultural feedstock, in order to prevent
mixing critical feedstock with non-critical
feedstock, before processing in the sanitation
equipment.

Feeding system

After storage and pre-treatment, AD feedstock
is fed into the digester. The feeding technique
depends on the feedstock type and its
pumpability.  Pumpable  feedstock s
transferred from storage tanks to the digester
by pumps. The pumpable feedstock category
includes animal slurries and a large number of
liquid organic wastes (e.g. flotation sludge,
dairy wastes, fish oil). Feedstock types which
are non-pumpable (fibrous materials, grass,
maize silage, manure with high straw content)
can be tipped/ poured by a loader into the
feeding system and then fed into the digester
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(e.g. by a screw pipe system). Both feedstock
types (pumpable and non-pumpable) can be
simultaneously fed into the digester. In this
case it is preferable to feed the non-pumpable
feedstock through by-passes.

From a microbiological point of view, the
ideal situation for a stable AD process is a
continuous flow of feedstock through the
digester. In practice, the feedstock is added
quasi-continuously to the digester, in several
batches during the day. This saves energy as
feeding aggregates are not in continuous
operation. There are various feeding systems
and their selection depends again on feedstock
quality, herewith their pumpability and on
feeding intervals.

RESULTS AND DISCUSSIONS

Special attention must be paid to the
temperature of the feedstock which is fed into
the digester. Large differences between the
temperature of the new feedstock and the
operation temperature of the digester can
occur if the feedstock has been sanitised (up
to 130°C) or during winter season (below
0°C). Temperature differences disturb the
process microbiology, causing losses of gas
yield and must therefore be avoided. There are
several technical solutions to this problem,
such as using heat pumps or heat exchangers
to pre-heat /cool the feedstock before
insertion in the digester.

Table 1. Nutrient distribution in digestate, compared to
cattle and pig slurry
Dry Tot | NHs | P K pH

matt | alN | -N Kg kg/
er Kg kg/ /ton | ton
% /ton | ton
Cattle 6,0 5,0 2,8 0,8 35 6,5

slurry
Pig slurry | 4,0 5,0 38 1,0 2,0 7,0
Digested 28 5,0 4,0 0,9 28 75
slurry

Source: [1]

In Table 1 it is shown the superiority of using
digested slurry over other organic slurry,
concerning the content of n, P and K. One of
the noticeable positive changes which take
place through anaerobe digestion of manure is
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the significant reduction of odoriferous
substances (volatile acids, phenol and phenol
derivatives).

Experience shows that up to 80% of odours in
feedstock substrates can be reduced by
anaerobe digestion. It is not only a reduction
of the intensity and persistence of odours
(Figure 1), but also a positive change in the
composition of odours, as digestate no longer
has the unpleasant slurry smell, but smells
more like ammonia. Even if stored for longer
periods of time, digestate shows no increase
in emission of odours. Figure 1 shows that, 12
hours after the application of digestate, the
odour has almost disappeared.

The anaerobe digestion process is able to
inactivate viruses, bacteria and parasites in the
treated feedstock substrates, an effect which is
usually called sanitation.

The sanitation efficiency of anaerobe
digestion depends on the actual retention time
of the feedstock inside the digester, the
process temperature, the stirring technique
and digester type.

The best sanitation is obtained at thermophilic
temperatures (50-55°C) in e.g. an elongated
plug flow reactor, with the appropriate
retention time. In this digester type no mixing
of digestate with fresh feedstock occurs,
allowing up to 99% of all pathogens to be
destroyed.

In order to ensure veterinary safe recycling of
digestate as fertiliser, European legislation
requires specific sanitation measures in the
case of feedstock types of animal origin.
Depending on the type of feedstock pre-
sanitation by pasteurisation or by pressure
sterilisation is required before supplying the
substrate to digester. A considerable reduction
of germination capacity of weed seeds occurs
throughout the AD process. This way, biogas
production contributes to ecological weed
reduction.

Application of raw slurry as fertiliser can
cause burning of plant leaves, which is the
effect of low-density fatty acids, such as
acetic acid. When fertilising with digestate,
plant burns are avoided, as most fatty acids
have been broken down by the AD process.
Digestate flows more easily off the plants
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vegetable parts compared to raw slurry, which
reduces the time of direct contact between
digestate and the aerial parts of the plants,
reducing the risk of leaf damage.

Pumps for transport of pumpable feedstock
The transfer of pumpable feedstock substrate
from the storage tank into the digester is done
by pumps. Two types of pumps are frequently
used: the centrifugal and the displacement
pumps. Centrifugal (rotating) pumps are often
submerged, but they can also be positioned in
a dry shaft, next to the digester. For special
applications, cutting pumps are available,
which are used for materials with long fibres
(straw, feed leftovers, grass cuttings).
Displacement pumps (turning piston pumps,
eccentric screw pumps) are more resistant to
pressure than rotating pumps. They are self-
sucking, work in two directions and reach
relatively high pressures, with a diminished
conveying capacity. However through their
lower price, rotating pumps are more
frequently chosen than displacement pumps.
Centrifugal pumps

A centrifugal pump is a roto-dynamic pump,
using a rotating impeller to increase the
velocity of a fluid. The fluid enters the pump
impeller along or near the rotating axis and is
accelerated by the impeller, flowing radially
outward into a diffuser or volute chamber,
from where it exits into the downstream
piping system. Centrifugal pumps are
commonly used to move liquids through a
piping system and are therefore frequently
used for handling liquid manure and slurries.
Pressure displacement pumps

For the transport of thick liquid feedstock,
with high dry matter content, pressure
displacement pumps (which are rotary piston
and eccentric screw pumps) are often used.
The quantity of transported material depends
on the rotation speed, which enables better
control of the pump and precise dosing of the
pumped feedstock. Displacement pumps are
self-sucking and more pressure stable than
centrifugal pumps. For this reason, the piping
performance is less dependent on difference
in height. As pressure displacement pumps are
relatively prone to problems caused by high
fibre content in pumped materials, it makes

sense to equip them with cutters and
separators, to protect them from large particle
size and fibrous materials.

The function of pumps, and by this the
transport of pumpable substrate, is controlled
automatically, using process computers and
timers. In many cases the entire feedstock
transport within the biogas plant is realised by
one or two pumps, located in a pumping
station, as it is shown in figure 3.

Fig. 3. Pumping systems (AGRINZ 2008)

In figure 4 it is shown that feeding solids to
the digester through wash-in shafts or sluices
is made by using front or wheel loaders,
which allows large quantities of solids to be
delivered any time, directly to the digester.

Feedstock
Feedstock .
I} <

1
Digester Digester
% Z H

D)

Digester

Fig. 4 Wash-in shaft, feed pistons and feed conveyors
system for feedstock insertion into the digester (FAL
2006)

Heating system - digester heating

Constant process temperature inside the
digester is one of the most important
conditions for stable operation and high
biogas yield. Temperature fluctuations,
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including fluctuations determined by season
and weather conditions as well as local
fluctuations, in different areas of the digester,
must be kept as low as possible. Large
fluctuations of temperature lead to imbalance
of the AD process, and in worst cases to
complete process failure.

CONCLUSIONS

Through this paper, we wanted to show that
biogas plants represent a viable alternative for
energy in agricultural farms, considering our
apartenance to EU. That is why we considered
usefull to present the necessary steps which
must be done in order to make a biogas plant.
Thus, the first process stage is storage,
conditioning, transport and insertion of
feedstock, followed by biogas production in
the biogas reactor. The third stage consists of
storage of digestate, and, finally,the last stage
is the storage of biogas.

The first thing to consider when we want to
start a biogas plant is mainly determined by
the amount and type of available feedstock.
depending on the type, size and operational
conditions of each biogas plant, various
technologies for conditioning, storage and
utilisation of biogas are possible to
implement. As for storage and utilisation of
digestate, this is primarily oriented towards its
utilisation as fertiliser and the necessary
environmental protection measures related to
it.

Every stage presented in the paper has its
particularities and things which must be
considered. For example, constant process
temperature inside the digester is one of the
most important conditions for stable operation
and high biogas yield.

It is a fact that a biogas plant is a complex
enterprise, but it is worthy, in the conditions
of a large agricultural farm.
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Abstract

This Study on cassava entrepreneurship and gender participation was carried out in Udi local Government Area of
Enugu State, Nigeria. Quarterly data from a panel of thirty male-headed and thirty female-headed cassava-based
farm households randomly selected followings a multistage sampling of ten out of 24 autonomous communities of
the study area was subjected to descriptive and inferential statistical analyses. Both male and female entrepreneurs
engaged more on three of cassava products namely Garri, Fufu and Tapioca on account of relatively better profits
from them. Segregating male from female entrepreneurs, participation of males in cassava enterprise was
negatively influenced by adult number of males, time spent on housework, and daily non-farm wage while
participation of females in the enterprise was influenced by adult number of females in household, daily non-farm
wage, time spent on housework and frequency of contact with extension agency with challenges of high operational
costs, and poor packaging on the enterprise in the area. To bring male and female entrepreneurs at par in terms of
resource needs, all social and cultural constraints on female access to arable land and credit should be addressed
by law such that that there will be prohibition against any discrimination on women. We recommended provision of
financial credit and grants for SMEs development to enable entrepreneurs (especially women) purchase fertilizers
and automated machines for processing, and packaging of the products to attract better prices.

Key words: Entrepreneurship, Farm household, Gender participation, Udi, Cassava Value-chain
manages risks associated with cassava crop

INTRODUCTION

Cassava (Manihot esculenta) has remained
one root crop widely cultivated, traded on and
consumed in sub-Saharan Africa including
Nigeria [1]. Production of this crop has
remained in the hands of small-scale
entrepreneurs who have taken advantage of
fact that the crop is drought tolerant and can
be grown on poor marginal soils, intercropped
with other crops, can successfully store in the
ground/soil for many months, and is highly
marketed in tubers, granulated roasted (garri),
in fermented pesta (fufu) and as cassava flours
[2] to grow it and guarantee security in food
with great wealth from the crop.

A cassava-based entrepreneur is that farmer or
processor who had initiated, organized, and

and/or its associated products and activities.
The entrepreneur here is interested in
innovations (new products, new production
methods, new markets, and new forms of
organizations) that create demand and
ultimately wealth in appreciable quantity and
speed. In agriculture, men and women have
performed many and different gender roles in
different farm enterprises either as planners,
or owners, hired processors, or traders. In
Nigeria, there has been serious call to develop
cassava as not only a cash crop with local
benefits but as an export crop [3, 4, 5]. How
participatory have performance of these roles
been on matters of product development and
how much of the entrepreneurial functions are
performed by males relative to that performed
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by women are questions that prompted this
investigation.

Women headship of households, especially
lone mothers have often been associated with
vulnerability to poverty, and are accused of
being symptomatic to easy ‘family
breakdown’ [6]. However, gender inequity
exists as a pernicious obstacle to participation
in development of females in developing
economies [7]. A good product development
approach must embrace gender participation
to ensure that men and women in competition
are ‘equally involved’ in meeting challenges
of growth and development of the farm
commodity, its involvement in creation of
more jobs, and removal of distortions, and
discriminations in labour markets [8]. This
aptly applies to a choice crop like cassava
where harvest and post-harvest value chain
elements require gender decisions to reduce
inefficiencies and improve profit. Commercial
profitability of cassava should therefore reject
the unitary household model and recognize
other models that emphasize households as
sites of bargaining, ‘cooperative-conflict’ and
intra-household inequalities along gender
lines whenever we consider resource
generation and distribution [9]. In pursuing
this line of reasoning therefore, the specific
objectives of this study are, to (i) describe
socio-economic characteristics of cassava -
based farm entrepreneurs; (ii) determine
profitability =~ of  entrepreneurship  and
challenges to cassava value chain activities,
and (iii) segregate factors that influenced
participation of male and female heads of
farm households in cassava entrepreneurship
in Udi.

MATERIALS AND METHODS

Area of Study

This study was carried out in Udi Local
Government Area (LGA) of Enugu State,
Nigeria. Udi LGA is one the seventeen LGAS
of the state and shares boundaries in the East
with Enugu North LGA, in the west with
Ezeagu LGA, in the South with Oji-River
LGA and in the North with Igbo Etiti LGA of
the State. Udi is located between Latitudes 6°
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12" N and 10° 42'N of the Equator and
between Longitudes 7° 10'E and 7° 28'E of the
Greenwich Meridian. Udi LGA occupies an
area of 973.80Km? and is situated within high
populated Igbo eastern heartland with 234,002
inhabitants made up of 115,579 males and
118,423 females [10] [FRN, 2007]. Udi LGA
has 24 autonomous communities namely
Umuagu, Umuabi, Obinagu, Nachi, Amokwe,
Agbudu, Abia, Udi, Obioma, Nsude, Ngwo,
Eke, Ebe, Abor, Ukana, Awhum, Okpatu,
Egede, Affa, Umulumgbe, Umuoka,
Akpakwume, Nze and Oghu. The topography
of these communities varies with some areas
hilly and others rolling lands and mean annual
rainfall of about 1700mm. The soil is fertile
and supports agricultural production of tree
crops like oil palm, raffia palms and Cashew.
Food crops grown in the state are Cassava,
sweet potatoes, Plantain, Banana, cowpeas,
vegetables, melon, pineapples and maize. The
commonest cropping system in Udi LGA is
mixed cropping with most farmers operating
in smallholder scales.

Sampling Technique and Data collection
Multi-stage random sampling technique was
used to select households from which
socioeconomic, cassava production,
processing and marketing activities is carried
out in the study area. In the first stage, ten
autonomous communities were randomly
selected from the twenty four autonomous
communities that make up Udi LGA. In the
second stage, one village was selected from
each of the chosen communities. In the third
stage, six entrepreneurs’ taking decisions for
cassava-based  farm  households  were
randomly chosen: three male-headed and
three-female headed households were chosen
from each of the villages. This gave a sample
of sixty cassava-based entrepreneurs consisted
of thirty male-heads and thirty female heads
of farm households involved in this study.
Socioeconomic data collected included,
marital status of farm head, educational
attainment of farm head, farm size, farm
inputs, cassava harvests, unit selling price,
health status, annual farm income, daily farm
wage, daily non-farm wage, time spent on
cassava activities, time spent on other
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household works, and frequency of extension
contact.

Data Analytical Technique

A combination of statistical tools including
frequency distribution, percentages, and
means was used in analyzing the data
collected for this study. While frequency,
percentages and means were used to describe
the socio-economic characteristics of the farm
households profitability of cassava enterprises
was determined using farm partial budget
analysis. The Net Farm Income (NFI) was
computed by subtracting production cost from
gross production value [11, 12]. When Gross
income is computed, and fixed cost is
estimated, the net profit level of an enterprise
or a farm is easily determined. In this study,
the fixed costs included depreciation of knives
for peeling tubers, sifters processing shed,
grating machines, sieving machine, toaster
and packaging machines. Mathematically, the
NFI for a cassava entrepreneur was stated as
follows:

NFI= X2, Pi¥i — X XxiXj — X Zk ..[Eg-1]

Where

NFI = Net annual
entrepreneur (N’000);
Yi = The handled jth tonne of cassava or
cassava product, for 1 = 12, 3..n
entrepreneur;

Pi = Unit Price of the handled jth tonne of
cassava or cassava product (N);

Xj = Inputs used in producing or processing
jth tonne of cassava or cassava product, for
i=1,2,3...n;

Pxj = Unit price of the jth variable inputs (N);
Zk = Depreciation value of the kth fixed
inputs (M), fork=1,2,3,....k);

> = Summation sign.

income of a cassava

The annual depreciation value of the fixed
inputs was computed following a straight line
method that assumed zero scrap value at
expiration of the lifespan: 3 years for
implements and 5 years for machines. Thus:
Annual depreciation = Current Value of
Cassava Enterprise Fixed cost item

Expected lifespan of Cassava Enterprise fixed
cost items ... [Eq-2]

Limited response dependent variable multiple
regression probit model was used in analyzing
factors that determined gender participation in
cassava entrepreneurship. The model of
limited dependent variable used was as
introduced by [13] and as applied by [14] and
corrected for bias [15] in selection of
respondents. This probit model was stated as
follows:
S
Yij = oj + BiZHijs + €jj ...
k=1

[Eq-3]

Where the Hjjs are vectors of s explanatory
variables of the jth farm household; Yj; is a
vector of binary variables such that Y;; =1 if
the jth household is investigated gender that
participated in cassava enterprise, and 0
otherwise. Since Yj can only assume two
different values for the condition, 1 or 0 .The
expected probability was defined as follows:

S
E (Yij) =E [ oj+ Bj Z Hijs + &
k=1

S
=0 + B 2 Hi E (Hy)
k=1 [Eq-4]

[Equation -3] defines the proportion of
households with characteristics (H;) likely
explain gender participation in cassava
entrepreneurship. The empirical model was
specified for farm household participation is
thus:

EXPij =Bo+ P1 In (FSij )+ B2 1In ( ANij ) + B3
In (TCij) + B4 In (TWij ) + BS In (DWij )

+ B6 In (MS;; ) + B7 In (HTj) + B8 In (ECjj) +
B9 In (EDU) + [310 In (SF”) + &ij ... [Eq-5]

Where explanatory variables (continuous,
discrete and binary) are as defined in Table
[1]. The dependent variable for equation [-5]
is anticipated gender participating as defined
in equation [-3]. It was hypothesized that (i)
male-headed farm households participation
would positively be determined by: FSij;
TCij; MSij; HTij; SFij and (ii) that female-
headed farm households participation would
positively be determined by: FSij; TCij; MSij;
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SFij and (iii) that male-headed farm
households  participation  in  cassava
entrepreneurship  would  negatively  be

determined by: ANij; TWij; DWij; ECij; SFij
and (iv) that female-headed farm households

Table 1.Description of Variables analized by Probit Reg

participation in cassava entrepreneurship
would negatively be determined by: ANij;
DWij; TWij; ECij; EDij; SFij.

ression Model

Variable Variable Type Expected Description of Variable
Sign Eqn.4

EXPij Binary 1 if the anticipated male or female head participated in
Cassava entrepreneur ; 0 if otherwise Eqn. (4);

FSij Binary + 1 if size of farmland is at least 3.0 hectares; 0 if otherwise;

ANij Discrete -[+ Adult number of male or females in household;

TCij Continuous + Time Spent on cassava activities in a week;

TWij Continuous - Time Spent on other housework activities in a week;

DWij Continuous - Daily non-farm wage (N);

MSij Binary +/- Marital status (1 if Married; O if otherwise)

HTij Binary +/- Health status of household members;

ECij Discrete + Frequency of monthly extension contact ie Number of times
in contact with extension agency;

EDij Continuous - Number of years of formal Education of head of household;

SFij Binary +/- Status of engagement: Full time=1;Part-time=0

RESULTS AND DISCUSSIONS

Household Characteristics

Table 2 shows the general characteristics of
male- and female- headed cassava-based
entrepreneurs involved in this study. The Table
showed that cassava entrepreneurship in the
study area included growing of cassava for
tubers and stems. All male-headed and female-
headed households investigated (100.0%) grew
cassava; and different proportions processed the
tubers into different products. Quite reasonable
proportions, 33.3% of male-headed households
and 20.0% of female-headed households
processed cassava tubers to garri. Equally some
good proportions, 26.6% of male-headed
households and 43.3% of female-headed
households processed cassava tubers into fufu;
and 30.0% of male-headed and 46.7% of female-
headed households processed the tubers into
garri and fufu. Relatively low proportions: 13.3%
of male-headed households and 36.7% of
female-headed households processed cassava
tubers into garri, fufu, and Tapioca; and yet
lower proportions, 6.7% of male-headed
households and 16.7% of female-headed
households processed cassava tubers to tapioca.
These showed that apart from processing cassava
tubers into garri alone, more women-headed
130

households processed cassava tubers to other
products especially garri and fufu , fufu, garri,
fufu, and tapioca. However, some potential
products with industrial demands such as starch
and cassava chips have not been ventured into by
cassava entrepreneurs in the studied area, on
account of partly unawareness and no
demonstrated affordable technology.

In terms of marital status, 80.0% of male
household heads and 90.0% of female household
heads were married. The figures further revealed
that only 13.3% of male household heads and
6.7% of the female household heads were single.
In male headed households, 6.7% had lost their
spouses while in female headed households 3.3%
were widows. Majority of cassava entrepreneurs
being married suggest that activities involved in
the enterprise on one side requires support of
household labour and on the other side, the
enterprise generates attractive returns enough to
help households cushion effects of food and
financial insecurity associated with married life.
In Nigeria, with the Presidential initiative on
cassava has pushed up the value of the crop such
that cassava has been tagged a food security
crop attracting relatively higher income [5].

The proportion of heads of households that had
formal education was high in both the male
and female headship of households but
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relatively higher amongst female headed
households. The female household heads with
no formal education was only 6.7% as against

33.3 for the male household heads with no
formal education.

Table 3.Characteristics of Cassava Entreprenors in Udi LGA of Enugu State Nigeria, 2012

Variable Male-Headed Households Female-Headed Households
N=30 N=30
Number | Percentage Number | Percentage
Cassava Entrepreneurship*
Cassava growing (Tubers) 30 100.0 30 100.0
Processing Garri 10 33.3 6 20.0
Processing Fufu 8 26.6 13 43.3
Processing Tapioca 2 6.7 5 16.7
Processing Garri & Fufu 9 30.0 14 46.7
Processing Garri, Fufu & Tapioca 4 13.3 11 36.7
Marital Status of household head
Married 24 80.0 27 90.0
Single 4 13.3 2 6.7
Widower 2 6.7 n.a. n.a.
Widow n.a. n.a. 1 3.3
Highest Formal Education of house head
No formal Education 10 33.3 2 6.7
Primary Education 5 16.7 4 13.3
Secondary Education 9 30.0 4 13.3
Tertiary Education 6 20.0 20 66.7
Farm Size (Ha)
<1.0 8 26.6 16 53.3
1.0-3.0 14 46.8 11 36.7
>3.0 8 26.6 3 10.0
Adult number of male/female in Households
1-4 21 70.0 16 53.3
5-8 7 23.3 10 33.3
Over 8 2 6.7 4 13.4
Household weekly use of Time (Hours)
Time on Cassava activities 117 51.5 102 47.7
Time on other household activities 110 48.5 112 52.3
Daily Nonfarm Wage (N’000)
0.6-1.0 14 46.7 20 66.7
1.1-1.5 14 46.7 8 26.7
>1.5 2 6.6 2 6.6
Mean: M=1.5,;F=0.8

Source: Field survey: 2012; n.a= Not applicable; *= Multiple response observed.

N150.00 = US $1.00

Cumulatively therefore, 66.7% of the male
household heads had formal education and was
lower than cumulative 93.3% of the households
headed by females. House heads who had
enough formal education stood to be better
informed in all business issues associated with
cassava as a commodity for both local and
foreign transactions. Farm sizes skewed in
favour of male-headed cassava entrepreneurs.
Cumulatively, 63.4% of male-headed
households each cultivated cassava on at least

1.0 hectare of arable land, with the rest (26.6%)
having their enterprise each on less than 1.0 Ha
of arable land. The situation was comparatively
lower with female-headed farm households.
More women-headed households (53.3%)
cultivated cassava each on less than 1.0Ha of
arable land with another fairly large proportion
(36.7%) that cultivated cassava each on between
1.0 and 3.0 Ha of arable land. [16] revealed that
small sizes of farms amongst smallholders in
southeastern Nigeria call for some form of land
integration policy.
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In terms of adult males and adult females in
cassava-based households, 70.0% of the male-
headed households had at most 4 adult male
members with only 6.7% of them having at least
8 adult male members. Amongst the female-
headed households, the table showed that
relatively less proportion (53.4%) had at most 4
adult female members with 13.3% of the
households having at least 8 adult female
members. Adult members of a household will
responsibly be engaged in production,
processing and marketing of cassava and its
products. Children aged between 7 and 17 years
however, have been recognized to contribute
their labour to household cassava farm activities
after school hours and on weekends [17].
Male-headed cassava-based households spend
relatively more of their weekly time (117 of 227
hours) or (51.5%) on cassava-based activities
while female-headed cassava-based households
spend relatively more of their weekly time (112
of 214 hours) or (52.3%) on other household
work activities. Gender headships of these
entrepreneurs were such that relatively more
female heads (66.7%) than male heads (46.7%)
earned each a daily nonfarm wage of at most
N1, 000.00. Earning relatively lower wage off-
farm might compel many of them to remain
glued to their enterprise.

Estimation Of Profitability Of
Cassava/Product(S) Sales

Table 3 is a summary of annual costs and
returns  from  cassava  enterprises  to
entrepreneurs in Udi LGA of Nigeria. The
income-yielding parts/products of cassava
consumed and traded by the entrepreneurs
included the tubers, stem cuttings, and the
following products: garri, fufu, and tapioca.
Annual total of 270.0MT of tubers and 945.0
bundles of stem cuttings of cassava were
produced by the sampled male-headed
entrepreneurs using 6.0MT of fertilizers, hired
and household labour. The female-headed
cassava households sampled on their part
produced an annual 220MT of tubers and 770
bundles of cassava cuttings using 4.5MT of
fertilizer. Each cassava bundle contained 50
healthy stem cuttings meant for propagation of
the crop. The average of minimum farm gate
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sales prices of the products (fresh cassava
tubers, toasted sieved cassava (Garri), fermented
cassava paste (fufu), sliced and treated cassava
tubers (tapioca) was N91, 000.00 per Metric
Tonne. The annual variable costs incurred by
the male-headed cassava entrepreneurs were
N1, 584,400.00 (1,015.4 US$) and that by
female-headed farm households was N1,
490,500.00 (9,554.5 US$).

Break down of some of these variable items of
costs are for high value items in male-headed
households: weeding labour N238, 200.0
(1,526.9 US$) or 15.0% of variable costs; in
female-headed households: weeding labour
N238, 200.00 (1526.9 US$) or 15.9% of the
variable costs. The least value item for male-
headed and female headed households was
water, N5, 000.00 (32.1 US$) accounting for
0.3% of variable costs to each gender group.
Water was needed in the value-chain product
processes for washing, soaking, and boiling.
The annual fixed costs (value of depreciation of
implements, machines and
processing/marketing stalls) for the male-
headed households were N764, 700.00 and that
for the female-headed household was N787,
300.00. The highest depreciation of fixed cost
items in  male-headed households was
processing/marking stalls N120, 500.00 (772.4
US$) and in the female households was toasting
trough N120, 300.00 (771.2US$); while the
least depreciated fixed cost items was in male-
headed households steering/toasting spoons
(N11,200.00) (71.8 US$) or 1.5% of fixed costs.
In the female headed households, two items
depreciated very lowly: steering/toasting
spoons, and Mats N15, 700.00 (100.6 US$) or
1.9% of fixed costs items.

The returns to the entrepreneurs were high
especially to the male-headed households and to
both groups quite encouraging. The enterprises
gave an annual cumulative gross margin of
N109, 526,600.00 (702,093.6 US$) to the male-
headed households and #N88, 221,700.00
(565523.7 US$) to the female-headed farm
households. The mean net profit was N3,
625,400.00 for male headed households and
N2, 940,700.00 for female-headed
households.
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Table 3. Summary of Annual Produced and Marketed Cassava Quantities, Costs and Returns By Male and Female
Entrepreneurs in Udi LGA of Enugu State, Nigeria.

SIN Description Male Household Female Household
Headed Headed
Cassava Cassava Entrepreneurs
Entrepreneurs (n=30) Total
(n=30) Total
1. Quantity of Tubers harvested/processed (Metric
Tons) 270.0 220.0
Quantity of Stem Cuttings harvested (Bundles)
Quantity of Fertilizers used (Metric Tons) 945.0 770.0
6.0 45
2. Minimum Sales price per metric ton (N’000)
(i) Fresh Cassava tubers
(if) Garri 80 80
(iii) Fufu 110 110
(iv) Tapioca 130 130
(v) Stem Cuttings 75 75
60 60
3. Average Products Sales price per ton (N’000)
91 91
4. Variable Costs (VC) (N’000) Percentage of Percentage of
Costs Costs
Land preparation labour (hired + household)
2341 14.8 234.1 15.7
Planting labour (hired + household) 110.2 6.9 110.2 7.4
Weeding labour (hired + household) 238.2 15.0 238.2 15.9
Fertilizer 180.0 114 135.0 9.1
5. Harvesting labour (hired+ household)
234.1 14.8 2211 14.8
6 Transportation 107.6 6.8 117.6 7.9
7. Tuber Processing labour (hired) 156.3 9.9 128.3 8.6
8. Firewood 50.4 3.2 50.4 34
9 Palm oil 15.0 0.9 15.0 1.0
10 Water 5.0 0.3 5.0 0.3
11. Product Packaging materials 22.3 14 17.3 1.2
12. Implement Maintenance/Repairs 12.7 0.8 12.7 0.9
13. Interest on Operating Capital * 218.5 13.8 205.6 13.8
14. Total Variable Costs (TVC) 1,584.4 100.0 1,490.5 100.0
15 Fixed Costs (FC;) (N°000) Depreciated over three
years
16. Wheel barrows 75.0 9.8 75.0 95
17. Baskets 30.1 3.9 30.1 3.8
18. Basins 60.2 7.9 60.2 7.6
19. Jute/Polythene bags for storage 42.6 5.6 32.6 4.1
20. Mats 254 33 154 1.9
21. Fufu Boiler pots 424 55 82.4 10.5
22. Steering/toasting Spoons 11.2 15 15.7 1.9
23. Peel knives 20.0 2.6 20.0 25
24 TFC, 306.9 40.1 3314 42.1
25. Fixed Costs (Machines) (FC,) (N°000) Depreciated
over five years
26. Grating Machines 1115 14.6 1115 14.2
27. Toasting trough 120.3 15.7 120.3 15.3
28.. Processing/ Marketing Stalls 120.5 15.8 1155 14.7
29 Interest on Investment Capital ® 105.5 13.8 108.6 13.8
30 TFC, 457.8 59.9 455.9 57.9
31. Total Fixed Costs (TFC)= (TFC, + TFCy)
764.7 100.0 787.3 100.0
32. Total Costs : (TFC, + TFC,) + (TVC) 2,349.1 2,277.8
33 Revenue (N°000) >'(1)x(3) 111,111.0 90,499.5
34. Gross margin (33) — (14) 109,526.6 89,009
35. Mean Gross margin (34)/n 3,650.9 2,967.0
36. Net Return (Profit) (34) — (31) 108,761.9 88,221.7
37. Mean Net Profit (36)/n 3,625.4 2,940.7
38. Return Per Naira invested in
Cassava enterprise (36)/(31) 142.2 1121

$ Mean Interest rate for agriculture and petty trading loans =16.0%; 1.0 US$ = 156.0 NGN Source: Field Survey, 2012

133



Scientific Papers Series Management, Economic Engineering in Agriculture and Rural Development

Vol. 14, lssue 1, 2014
PRINT ISSN 2284-7995, E-ISSN 2285-3952

Each naira invested by the male-headed
household yielded an annual value of N142,
200.00 (9115 US$) and same amount
invested by women led household yielded
N112, 100.00 (718.6US$). These differences
in performance between male and female
household headship in cassava enterprises

may not be attributable to management but to
issues associated with resource inaccessibility
(land, labour, and capital) linked with gender
social and cultural differences.

Gender Leadership and Participation in
Household cassava Enterprises

Table 4. Determinants of Participation of Gender Leadership in Household cassava Enterprises

in Udi, Nigeria
Variables Male-Headed Cassava Household Female-Headed Cassava Household
Coefficients t-Ratio Coefficients t-Ratio

Constant 45.71%** 11.30 -18.34*** -2.99
Farm size 1.29%** 12.17 3.08 1.65
Farming Status 0.005 0.34 1.12 1.03
Marital Status -2.53** -2.03 -0.05%** -3.1
Adult number in household -0.44%** -4.18 -0.06*** -4.01
Frequency of Extension contact

2.72%** 3.31 2.74%** 3.61
Health status of members -0.15** -2.44 0.02** 2.07
Daily nonfarm wage 0.00003 0.36 0.004 1.32
Time spent on cassava activities -3.66** 2.97 -4.21** 2.89
Time spent on other housework activities

-2.87* 2.78 -3.42%** 5.11
Level of Formal Education -0.57 -0.31 -0.015 -0.12
Annual net enterprise profit 0.54*** 3.99 0.62** 2.96
Likelihood ratio -89.03 -76.31
LR-Chi? 0.572%** 0.415%**
Correctly predicted 81.7% 72.3%

Dependent variable (D) = Takes active part in activities of Cassava Enterprise
*significant at 10.0%; ** significant at 5.0%; *** Significant at 1.0%.

Source: Field Survey, 2012

Table 4 showed segregated factors that
influenced male and female headship
participation in own cassava enterprises in
Udi, Nigeria. Farm size, adult number of
males in households, frequency of contact
with extension agency, and annual net
enterprise profit influenced very highly (P<
0.001) the participation male household heads
in own cassava enterprises. In addition,
marital status, health status of household
members, and time spent cassava activities
had moderate (P<0.05) influence, and time
spent on other house works influenced very
mildly (P<0.10) the participation of male
household heads in own cassava enterprises.
While farm size, frequency of contact with
extension agency, and annual net enterprise
profit had positive influences, the other
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significant factors had negative influences on
participation of male household heads on
cassava enterprise  activities.  Positive
influence meant that as each of the factors
increased, the participation increased while
negative influence means that as each of the
factors increased the participation declined.

Amongst the female-headed households,
marital status, adult number of females in the
households, and frequency of extension
contact had very highly (P< 0.001) influence
on the participation female household heads
in own cassava enterprises. In addition, status
of health of household members, weekly time
spent on cassava activities and annual net
enterprise profit had moderate (P<0.05)
influences on participation of female heads of
cassava enterprise households. Comparing
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male household headship with female
household headship, differences in critical
factors that require some policy attention are
farm size, and time spent on other housework
activities. Culturally, women in the study area
have difficulties in accessing farmland, farm
credit, and other inputs [18] and do many of
the house works with little or no assistance.
Challenges with Growing, Processing and
Sales of Cassava and Products

Commercial activities associated with cassava
enterprises are not quite easy as they are

fraught with difficulties and setbacks. These
challenges as observed by the respondents are
shown in Table 5. The Table revealed that
stakeholders in cassava enterprises observed
decline in tuber vyield, high marketing
operating cost, difficulties in transportation
and communication as obstacles to growing,
processing and marketing of cassava and its
products in Udi area.

Table 5. Entrepreneurs Perceived Challenges with Growing, Processing and Sales of Cassava and its products in

Udi, Enugu State, Nigeria 2012

Challenge Cassava Number Cassava Number Cassava Number
Growing (%) Processing (%) tuber/product (%)
(n=60) (n=60) Sales (n=60)
Decline in tuber | Decrease in 46 Limited 33 Selling bulk of 37 (61.7)
harvests fertility of the (76.7) availability of (55.0) the harvests in
soil and high central tubers
cost of processing
procuring units with
fertilizers machines for
high quality
products
High marketing | Extensive use 52 Frequent 40 High transport 34
operating cost. of manual (86.7) failure of (66.7) cost incurred (56.7)
labour in land processing in moving
preparation, machines tubers to
planting, processing
weeding and centers
harvesting
Transportation/ | Heavy as 51 Non- 27 Rural roads in 56
Communication | head  loads (85.0) standardized (45.0) deplorable (93.3)
difficulties. except  with transport states
wheel charges as especially
barrows and entrepreneurs during the rain
pickup vans bargain for season
charges
Source: Field Survey, 2012; Figures in parentheses are percentages
With respect to decline in tuber harvests it  markets (56.7%). Majority of the

was observed that there was decrease in soil
fertility (76.7%), few units for centrally
processing of the tubers (55.0%) forcing many
of the entrepreneurs to sell off their fresh
tubers (61.7%). Entrepreneurs reported that
marketing operating costs were high on
account of drudgery associated with the
growing of the crop (86.7%), and incessant
break down of processing machines (66.7%),
and high costs of transporting the products
within and between the communities and

entrepreneurs (93.3%) agreed that rural roads
in the area are in deplorable state such that
transporters charged arbitrary prices (45.0%)
to convey cassava stems, tubers and products
to desired destinations.

CONCLUSIONS

This study concluded that:
1.Male and female headed households
involved in production, processing and
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marketing of cassava and its products are
rewarded with reasonably high returns in Udi
area.

2.Relatively more male-headed cassava
households processed their fresh tubers into
garri. Toasted cassava (garri) stores relatively
longer than fresh tubers and cassava paste
(fufu).

3.Female-headed cassava-based households
sell fresh cassava tubers and process the ones
not sold into fufu, and tapioca.

4.Low awareness and unavailability of
affordable processing machines are obstacles
to processing cassava tubers into high quality
flours, starch and chips that have industrial
values.

5.Farm size, adult number of males in
households, frequency of contact with
extension agency, and annual net enterprise
profit are factors that very highly influenced
the participation of male household heads in
Own cassava enterprises.

6.0ther important determinants of
participation of male-headed households in
cassava enterprises are marital status, health
status of household members, time spent on
cassava activities and time spent on other
house works.

7.Female-headed cassava-based households
are highly influenced to be involved in
cassava enterprises by marital status, adult
number of females in the households, and
frequency of extension contact.

8.0ther important factors that influenced
participation of female-headed households in
cassava enterprises are status of health of
household members, weekly time spent on
cassava activities and annual net enterprise
profit.

9.0bstacles to cassava value chain activities
amongst entrepreneurs in Udi area included
decline in tuber vyields, high marketing
operating cost, difficulties in transportation/
communication in the area.

Policy Implications

Cassava is a crop that offers security to
household food needs and holds potential to
alleviating poverty amongst entrepreneurs in
Udi area and wider areas of sub-Saharan
Africa. To bring male and female
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entrepreneurs at par in terms of resource
needs, all social and cultural constraints on
female access to arable land and credit should
be addressed by law such that any of such
discrimination against women is prohibited.

Cheap and affordable high quality chips and
flour producing machines should be
demonstrated and extended to male and
female farmers investing in cassava to
facilitate adoption of such in the area. Rural
roads and reliable vehicles should be
maintained by local government councils and
transporters under some  public-private
partnership  agreements.  We  equally
recommended provision of credit support to
investors in cassava not only as agricultural
loans but as part of Small and Medium Scale
Enterprise (SMEs) development grant. This
will enable investors (especially the women)
have enough funds to purchase fertilizers, hire
labour, and purchase automated machines for
processing, and packaging of the products to
attract better prices.
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Abstract

Currently in Romania there are farming systems very complex. The complexity of systems is determined by the
natural and socio-economic conditions, the development level of the science and technology with the evolution of
human society. The literature contains a large number of farming systems and their name is made by one of the
specific measures (specific work ) that these includes. The Systems Agriculture widely used and those dominated
are: the conventional farming systems, biodynamic, biological and sustainable farming system, that has emerged in
the last decade. The need to create sustainable agriculture , that is stable and sustainable and a clean environment
has emerged due to the danger caused by the negative effects of chemicalization agriculture. The creating
implications of a sustainable agriculture system will allow of the agricultural activities to maintain the natural

environment clean and to protect the fragile areas.

Key words: agriculture, ecological, sustainable, system
INTRODUCTION

Agriculture has been and will continue to be a
vital activity, it depends on the food security
of the population and balance of local and
regional ecosystems.

The way of working in agriculture is
continuously changing. The request to use the
latest technologies in order to help at
increasing productivity and incomes is greater
than ever.

MATERIALS AND METHODS

The paper presents the authors' opinion on
agricultural systems practiced in Romania
based on information collected from literature
in the field.

RESULTS AND DISCUSSIONS

Agricultural system represents a set of sectors,
technologies, machineries and technological
aggregates, in which soil is used as the main
resource of production for agricultural crops
such as orchards, vineyards, vegetable,
flower, but as well for livestock breeding. The
structure of sectors may differ from farm to
farm. In Europe, within the agriculture field,

there are practiced different farming systems:
conventional, organic, biologic, biodynamic,
sustainable, of precision, depending on the
used technologies, on their level of
intensification, specialization, quantity and
quality of biomass, relations with the
environment, and so on.

Conventional agriculture. As a consequence
of industry development, based on science
and technology achievements, as well as due
to increased demands for agricultural
products, in 1950, the system of extensive
became intense. This resulted in the use of
productive varieties, hybrids introduction,
first on corn crops, followed by sunflower and
sugar bee; as well is resulted in expanding the
use of chemical fertilizers, of pesticides,
irrigation etc. This system, based on the use of
mechanization of a large number of soil
tillages, on the use of large amounts of
chemical fertilizers and pesticides, etc. has

been known as conventional agricultural
system.
Conventional agriculture is intensively

mechanized with competitive products, but
relies particularly on the concentration and
specialization of production. The various
components of the technologic process are
widely applied.
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Thus, loosening of soil is regularly performed
only by plowing with furrow turned over,
followed by numerous secondary works of
seedbed preparation and maintenance during
the vegetation period.

Mineral fertilization is practiced with large
and very large doses, monoculture or at most
short rotation within two, three years,
intensive chemical treatments to control
weeds, diseases and pests. This type of
agriculture was widespread in Romania until
1989.

Today, it is widely accepted that this type of
agriculture can affect the environment,
especially if the various components of the
agricultural technology system are applied
without taking into account local factors:
climate, soil, relief, social and economic
conditions which define the level of
vulnerability or susceptibility towards various
processes of chemical, biological and physical
degradation of environment (Code of Good
Agricultural Practice, 2002).

The concept of biologic (organic) farming
emerged after World War 11, being developed
by Lamaire and Boucger (France). The
content of biologic agriculture is very similar
to that of biodynamic agriculture, since this
system also involves the use of organic
fertilizers, of crop rotation, biological
methods of combining pests and diseases and
the total giving up to the use of chemicals
(fertilizers, pesticides  etc)  obtained
industrially.

One of the solutions is developing ecological
agriculture ECOTEHNIC that JY Cousteau
defines in the broadest sense as a
"philosophy”, the concept that productive
activities (technical, technological, economic)
can not be broken with consistent relief
natural values, environmental and landscape.
In a rural area, agriculture ecocompatible
organization would also be beneficial for
social and cultural modernization of the rural
population.  An agricultural  production
activity is carried out by numerous
interdependent processes and technical links
that take place within an ecosystem, being
ordered in a well defined in relation to the
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structure  of  finished
environmental conditions.
Organic farming is medium intensive and thus
less aggressive in relation to environmental
factors, to agricultural results (products) less
economically competitive in the short term,
but which are considered superior in terms of
quality.

In relation to the environment, this type of
system is better harmonized, the treatments
applied to control diseases and pests are
biological preference, though there are
accepted also low doses of fertilizers and
pesticides. Concerning quality control of
products, there is necessary a certification of
used technologies. The products are offered
on a special market.

Organic farming is a dynamic system in
Romania, with a medium weighted rate of
annual growth of 23%.

In the year 2007, the total cultivated area by
organic production was of 131,448 ha of
which 46, 865 area in conversion and 84,585
certified organic area.

In the year 2012, the area cultivated in organic
system was of 450,000 ha, while the
spontaneous flora cultures were collected
from an area of approx. 520,000 ha.

In the year 2012, the areas of ecological
system increased by 45 % compared to the
year 2011, representing around 3.38 % of the
total utilized agricultural area of Romania.
Organic agriculture has an important role in
world food production, but this can not be a
substitute for agro -chemical substances,
given that the world population is on the
increase. Organic farming is a management
system of production which promotes and
enhances  agricultural  system  health,
biodiversity, biological cycles and soll
biological activity. It emphasizes the deeper
use of management practices towards extra-
farm investments, taking into account that
regional conditions require locally adapted
systems. To fulfill any specific function of the
system there are used, where possible,

products  and

agronomic, biological and  mechanical
methods without the use of synthetic
materials.
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Organic farming: differs from the biological
one by the exclusive use of organic fertilizers
in relatively high doses, applied according to
local specific most commonly on the purpose
of crops fertilization and long-term restoring
of structural state of soils, degraded by
intensive human activities and /or due to
natural processes.

Biodynamic agriculture emerged in the
twentieth century as a result of concerns to
contact the danger caused by the negative
effects of agriculture chemicalization on the
various components of biosphere. The
beginnings were made by Rudolf Steiner,
which has developed since 1924 a coherent
system, combining efficient practices met by
peasant household, with specific technologies
that together can contribute to the
harmonization of terrestrial and cosmic
factors (P. Papacostea, 1994).

Biodynamic agriculture is based on the
following fundamentals:

e Cosmic rhythms: rhythms of sun, moon,
plants and stars influence plants growth. By
planning over time plowing, sowing and
harvesting activities, the farmer can influence
crops in his advantage.

e Vitality: in addition to physical and
chemical characteristics, the material has a
vital quality that affects organisms. Thus,
farmers and gardeners who  practice
biodynamic agriculture aimed not only at
quantity, but as well at quality.

¢ Biodynamic formulas: some plants which
are naturally emerged and certain animal
materials are combined in  specific
preparations and are applied in very diluted
forms over the compost piles, on soil or
directly on plants. The forces of these
preparations will organize elements inside
plants and animals.

¢ The body of farm: the farm is considered as
an unified body that integrates plants, animals
and humans. There must be an appropriate
number of animals to provide sufficient
manure for fertilization and these animals
must be fed with forages from the farm.
Biodynamic agriculture is an agricultural
production system advanced, which has
gained a high attention due to its emphasis on

food quality and soil health. Therefore, there
was developed a new approach to this
situation, which leads at the association of
producers and consumers in the view of their
mutual benefit..

Sustainable  agriculture involves the
harmonious scientific use, of all specific
technological components: soil tillage, crop
rotation, fertilization, irrigation, pest and
disease control, including biological methods,
animal greeding, storage, processing and use
of residues from agricultural activities, etc. in
the view of achieving high yields and stable,
without affecting the environment. For
agricultural lands affected by periodic
droughts is indicated to maintain forestry
production curtains which represent braking
element of erosion. Sustainable use of soil
involves maintaining the three ecological
functions of this: biomass production;
filtering, buffering, transforming of matter
and water entered in the soil, to ensure their
circuit in nature; habitat for organisms.
Environment status and efficient use of
natural resources influence economic growth
conditions, the level and quality of life.
Sustainable agriculture is a broad concept
which provides the complexity of the
production system, the biological stability of
plants and cultivated plants, conservation and
protection of natural resources, and the
introduction of modern technologies and then
generalize as productive. Course, has a
particular interest issues profitability of family
farming, practiced on small plots, which
produce more subsistence. These farms can
promote technical and economic solutions
profitable because of fragmentation of
agricultural land and lack of machinery
systems . And it is costly and ineffective in
such circumstances.

Sustainable agriculture involves technologies
economically viable over a long period of
time with high yields , obtained with reduced
costs. Any agricultural system must have
long-term productivity as high as possible ,
which is conditioned not only by the quality
of the resource base, but also the social and
economic .

Characteristics of sustainable agriculture
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The characteristics of sustainable agriculture
are the followings: Productivity; Profitability;
Protection and improvement; Health; Safety;
Environment.

Precision agriculture is the most advanced
form of agriculture that is practiced even in
most developed countries of the European
Union and the U.S.A on smaller areas, based
on the most modern methods of quality status
control of various environmental resources, is
also based on optimal application of all
technological components and thus a rigorous
control over the potential factors which would
determine the environmental degradation.

CONCLUSIONS

As the impact of conventional agriculture
manifests by its action on various resources of
the environment such as: soil, water, air, flora
and fauna, there were emerged as well other
farming systems to protect the soil and
environment.

Choosing the farming system is conditioned
by the technical equipment level, the level of
professional knowledge, but also by the
mentality, education in general, but also by
the respect for nature, for the environment of
all those working in this field.

Agricultural systems are closely related to
economic, social and  environmental
conditions. Solving them is the most
important condition for the introduction and
promotion of sustainable agriculture (Code of
Good Agricultural Practice, 2002).

Biological, organic and precision agriculture,
although have developed followers, these are
not widely applied, and not approved by
specialists. They are still regarded with great
caution, though some ideas are interesting and
worthy of attention. Opponents of these
agricultural systems find it impossible at
present and in the future to produce enough
food without the use of fertilizers. They
support a sustainable agriculture and of
balanced development to favor an integrated
production, where the inflow of resources to
be used more economically and efficiently.
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Abstract

The paper studied new system of agriculture - crop systems without soil. The culture systems without soil can be
called also the hydroponic systems and now in Romania are not used only sporadically. In other countries (USA,
Japan, the Netherlands, France, UK, Denmark, Israel, Australia, etc..) they represent the modern crop technology,
widely applied to vegetables, fruits, fodder, medicinal plants and flowers by the experts in this area. In the world,
today there are millions of hectares hydroponics, most of the vegetables, herbs, fruits of hypermarkets are coming
from the culture systems without soil. The process consists of growing plants in nutrient solutions (not in the
ground), resorting to an complex equipment, depending on the specifics of each crop, so that the system can be
applied only in the large farms, in the greenhouses, and not in the individual households. These types of culture
systems have a number of advantages and disadvantages also. Even if today's culture systems without soil seem to
be the most modern and surprising technology applied in plant growth, the principle is very old. Based on him were
built The Suspended Gardens of the Semiramis from Babylon, in the seventh century BC, thanks to him, the
population from the Peru”s highlands cultivates vegetables on surfaces covered with water or mud. The peasant
households in China, even today use the millenary techniques of the crops on gravel. .This hydroponic agriculture
system is a way of followed for Romanian agriculture too, despite its high cost, because it is very productive,
ecological, can cover, by products, all market demands and it answer, increasingly, constraints of urban life. The
concept of hydroponics agriculture is known and appreciated in Romania also, but more at the theory level.

Key words: agriculture, culture, hydroponics, soil

INTRODUCTION activity in agriculture in Spain, the country
where the plant culture systems are known
only to us. Working methods used for this

research is the analysis and observation.

During this period, the world population is
forced to find solutions to one of its biggest
problems, namely nutrition. Providing the
needed feeding for a population of over 6
billion people represents a priority with wide

RESULTS AND DISCUSSIONS

implications of economic, social and cultural
nature.

Biological material has an important role in
achieving crop production. There were created
varieties and hybrids with yield potential
increasingly high and more closely correlated
with this, there were developed and promoted
appropriate crop technologies.

MATERIALS AND METHODS

Given that culture hydroponic plant systems,
is a relatively new field of research in our
country material is used in making the papers
is quite low. Most of the information and
knowledge on these plant culture systems we
have obtained and acquired in the course of

High growth rate of world population requires
of a more efficient exploitation of existing
opportunities, identifying and promoting new
solutions which are more efficient to increase
crop production.

This requirement of the tendency to achieve
the highest possible productions per unit area
as conventional soil culture systems are
limited in terms of production. However,
these new systems require as well to solve
technical and economic issues, in order to
deal with competition increasingly fierce. The
most commonly used conventional culture
systems worldwide are: the mineral wool
based culture system and wool crop system
and nutrient film based culture system.
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Extending these culture systems have some
drawbacks such as: the wool culture based
system involves enormous quantities of this
material, which is subsequently back into
circulation with high difficulty, and the
system.

The nutrient film culture based system implies
rearranging the production spaces by
installing gutters, this process being highly
expensive financially [1].

Given the issues mentioned above, there is
necessary to develop some technologies that
are not expensive, that can be done with
inexpensive and handy materials, but at the
same time to ensure a high productivity both
quantitatively and qualitatively.

In the view of meeting the desiderata
presented and adapting them to the economic
potential of farmers which are part of an
underdeveloped economy, there is an
increasingly requiest for the application of the
crop on organic substrates. This culture
system has two main advantages: it is very
accessible from economically point of view
and it suits the global trend, which is toward
to a more organic culture[3].

The procedure used in hydroponic cultures
consists of growing plants in nutrient
solutions (and not in the ground), resorting to
a complex devices that automatically adjusts
nutrient concentration and distribution of
liquid nutrients, depending on the specifics of
each crop, and this is the reason for which the
system can not be applied but in large farms,
in greenhouses, and not in individual
households.

= - ———

Fig. 1. Hydroponic plant cultute
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Hydroponics is the art of growing plants
directly in water. The term comes from the
Greek words "hidros" which means water, and
"ponos”, meaning work. This concept has
been rediscovered in the 30's of last century,
within the University Berkeley of California,
by Dr. Gericke; we mention "rediscovered”
because, in reality, this method of cultivation
has existed since the earliest times [4].

ii’%r"‘ﬁ‘ ‘/"{3“ ’//l,-'A.' S > s
Fig. 2 Cult C system

1 s
ure of lettuce in hydroponi

Hydroponic culture systems involve building
a plant rooting medium other than soil, which
can be mineral wool (very used lately),
gravel, sand, quartz, perlite (a sponge
material, made from volcanic rock) expanded
clay, polyurethane, etc. The used materials for
supporting  substrates, whether natural,
whether industrially produced, should allow
the roots to breathe, to have the ability to
retain the solution (but provide a good
drainage too), not to interact with the various
components of nutrient substances. The
materials are wetted at regular intervals with
nutritional solution which must contain, in
certain proportions, all elements (minerals and
trace elements) which the plant normally
extract them from the soil: calcium,
magnesium, sodium, potassium, iron, etc. The
water containing nutrients is spread by an
ultrasound device, with ceramic membrane
and having the ability to vibrate at a certain
frequency (1.65 MHz), which means more
than 1.5 million vibrations per second. When
water passes over this membrane, it is sprayed
so soft that resembles a kind of fog, fueling
plant roots in a favorable growth rate. This
fog is permanently ventilated, stimulating its
uptake by the plant that is growing more
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quickly under these conditions. Those who
practice this type of hydroponic cultures have
developed solutions recipes depending on
species (for tomatoes, cucumbers, carrots,
mushrooms, etc.) of a certain phase of
vegetation and in accordance with the ambient
temperature and humidity, which are held
under automated control.

That between the volume of water in the
basin, the density of fish per m3 of water, the
amount of food taken daily, the amount of
manure produced by the fish and the size of
hydroponic cultivation can provide effluent
treatment there is a strong correlation, we
decided to classify different systems known
currently on volume criterion for fish
breeding ponds so:

- small capacity systems with a smaller
volume of 3000 I;

- medium capacity systems with volume
ranges from 3,000 to 10,000 I I;

- high capacity systems, or commercial,
whose volume exceeds 10,000 I.

This classification refers to a single module
system, and by installing a larger number of
modules can increase system capacity thus
created directly proportional.

Small capacity systems: These systems can be
used as a hobby or for subsistence. In general
hydroponics is performed on solid substrate
(gravel, granite ede clay, etc..) Construction is
simple and the investment cost varies between
100 and 500 EUR.

Medium capacity systems: they were designed
to produce a quantity of fish and plants to
ensure family consumption in a rural
household and a small surplus for marketing.
High capacity systems: These systems were
designed to produce greater quantities of fish
and plants than systems above so that it
becomes a source of income for those who
implement them. The system that opened the
series this category and has been replicated in
different versions worldwide, was conducted
by Professor James Rakocy the University of
the Virgin Islands (UVI) in the Virgin Islands,
USA. With this system were carried out, for
years, the average production of 4.5 tons of
fish (Tilapia species) and 70 tons of vegetable
products (lettuce, basil, okra, tomatoes,

cucumbers, melons, flowers, etc.), which
produced revenues of approx. 100.000 USD /
year from the sale of plant and about. 35.000
USD / year from selling fish.

One embodiment of soil- free culture systems
is aeroponic, it consists in the introduction of
plant roots inside some plastic tubes, in which
nutrient solution is sprayed. There can be
grown plants based on nutrient film as well,
more exactlly in containers placed in some
conduits at the base of which the solution
circulates in the form of very fine pellicles.
Also, for accelerating the ripening process of
vegetables and fruits, “ultraponie” s
increasingly used, being a process based on
the follow-up of cyclical variations of some
plants biological functions within a period of
24 hours, in order to stimulate them through
various processes.

The advantages of hydroponic culture
systems

Higher productivity compared to traditional
systems. Superior quality of agricultural
products obtained. The yields are not
dependent on weather conditions, neighter on
natural light, due to the fact that the adequate
artificial light can replace the former one.
There are not used chemical fertilizers nor
pesticides. It provides rapid growth of the
plants (plants grow twice as fast in
hydroponic culture than in soil). There are
obtained more harvests per year. There are
made  substantial  savings in  water
consumption (90% less water than crops with
soil) and some performing systems even allow
used water recycling. It eliminates the
phenomenon of “fatigue™ of the soil, the same
culture can be repeated on the same carrier,
more than once per year (for example, about
20 salad crops can be obtained per year).
Maximum hygiene conditions. The specific
facilities of these hydroponic culture systems
do not pollute [7].

The disadvantages of hydroponic culture
systems

The high costs of electricity improvements.
Depreciation is done during a long time.
Using of some large amounts of plastic
materials for substrate, which usually are not
recyclable. Plants are very sensitive to
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temperature variations, Auto Adjustment is no
longer interfering as when roots grow in the
soil, which requires sophisticated systems of
ventilation and temperature control. Even
though today, hydroponic culture systems
seem to be the most modern and surprising
technology applied in plants growth, the
principle is as old as mankind. Based on its
principle, Hanging Gardens of Babylon were
raised in the seventh century BC, due to it,
the population of the highlands of Peru is
cultivating its vegetables on surfaces covered
with water or mud. Peasant households from
China, even today are using the millenary
techniques of gravel cultures [7].

Antipodal, in the early third millennium,
keeping the ancient idea for thousands of
years of soil -free cultures, a hypostasis of the
Hanging Gardens of Babylon could represent
the "vertical farms,” the boldest idea of
contemporary agriculture, a concept launched
in 1999, in the United States. With a large
horizontal area saving, there farms located in
or near cities, turning to bunk hydroponic
culture systems could be the answer to the
increased needs of food in the world, and
would bring an additional quality[8].

CONCLUSIONS

Hydroponic farming is a way to follow as
well by business in Romanian agriculture,
despite its high cost, because it is very
productive, can cover, by its products, all
market requirements and increasingly meets
the constraints of urban life. Hydroponics
farming concept is known and appreciated in
our country likewise, but at a theoretical level.
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Abstract

To achieve the best possible activities of interest is required in addition to natural and human resources and
material resources to be able to satisfy the needs of tourists. These resource materials are known as "material
technical base". This is represented by: accommodation and food , transportation , treatment and leisure facilities
and is mainly conditioned by the development and modernization of existing material and technical base . Thus, a
highly attractive tourist area can not be on offer before receiving the necessary facilities of receipt and retention of
potential tourists . In order to take a tourist development zone is an analysis of tourist traffic to the existing tourist
bases . This will do a study on tourism supply and demand analysis to one of tourist accommodation in the resort
Logs . In order to accomplish this study will calculate and interpret tourism indicators most representative and most
commonly used to express the tourist traffic are: The number of tourists, the daily average number of tourists , the
number days / tourist , average length of stay , number total accommodation places , tourist traffic density , the total
number of overnight stays , occupancy of accommodation , and tourists the relative preference.

Key words: average length of stay, distribution of global tourism demand, occupancy of hotels and hostel, tourist

traffic analysis, tourist traffic density

INTRODUCTION

Tourism-environment relationship is of great
importance, protection and conservation of
the environment being important condition for
development and tourism development [4].
This relationship is complex, it manifesting in
both directions. Natural environment through
its components are based tourism resources
and tourism activity on the other hand has

influence  both  positive and negative
ecological environment, modifying the
components.

The environment is defined as quality of life,
living conditions of the people and the natural
habitats suitable for animals and plants.
Quality of life is determined by the long-term
availability in sufficient quantity and of
appropriate quality resources such as water,
air, earth and space in general and raw
materials [2].

As full of natural factors and those created by
human activities and, especially, its quality is
essential motivation of travel, forming "raw
material™ of tourism. Therefore, maintaining a
high quality of natural resources is a

prerequisite for continuation and further
development of tourism consumption [10].
Tourism is an important contribution to
maintaining and improving environmental
quality, manifesting itself as an active factor
of sustainable development is in the interest or
involvement in this matter and to work in
cooperation with other industries in the
quality of the resource base and survival it [9].
The volume of tourist flows is determined by
demand and its factors, and the degree of
technical equipment territories.

This explains, in large measure, the attraction
of different areas, with potentially sensitive
close but differentiated technically equipped.

MATERIALS AND METHODS

In order to analyze the area’s tourism traffic
travel logs, and for better organization and
planning tourism will calculate the most
representative indicators of tourist traffic as
follows: average daily number of tourists, no.
overnight stays, average length of stay, tourist
traffic density and capacity utilization
coefficient of accommodation. Data were
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collected from INSSE, Prahova, Bucharest.
and data provided by pension "HOUSE
MAIA" which were statistically processed and
interpreted.

RESULTS AND DISCUSSIONS

Busteni is a small mountain town in the north
of the county Prahova, Muntenia, in central
Romania. It is located in the Prahova Valley,
at the foot of Bucegi Mountains, with a
maximum altitude of 2505 m has a population
of 10,374 inhabitants [1].

The average altitude is 850 m Busteni is one
of the most popular mountain resorts, offering
spectacular views, lots of opportunities and
holiday activities, from skiing to hiking.
Located 135 km from Bucharest, covers an
area of 8.517 km along the valley between

"Vadul Cerbului* and tunnel dug in the
mountain spur "Muchia Lungd” (“Long
Edge") [3].

Busteni includes Poiana Tapului is dominated
by steep Bucegi and has a great starting point
for ascents, but is also a true spa, is indicated
not only for leisure but also for the treatment
of debilitating illnesses, physical exhaustion
and intellectual and disorders of the digestive
tract and glands.

An interesting point on Prahova County is the
geological reserve "Salt Mountain™ from
Slanic massive salt karst forms of carving and
anthropogenic lake. Located on 1.8 hectares
of salt mountain appeared to crash the Baia
Baciului pit, pit which in the eighteenth
century salt is extracted [5]. The collapse
caused a landslide on the slope above, which
resulted in massive denudation. Subsequent
collapse of the ceiling in the middle of the
mountain opened a pit 50 m deep, 20 m were
filled with water, forming Lake Bride.
Monument of rare beauty "Salt Mountain™ is
unique to our country [7].

Analysi of turist traffic to the '“House
MAIA™.

House “Maia” is located in the resort Logs,
Prahova County station 100 m and 300
Kalinderu Logs. Pension is entirely new
construction, conducted according to the
highest standards of comfort and safety,
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properly equipped to offer moments of

tranquillity and relaxation.

Photo.1."' MAIAHouse External view

The pension has a capacity of 24 beds and are
distributed as follows:

- Accommodation in 2 bedrooms with 2 beds;
-Accommodation in 6 rooms with double
beds;

- Accommodation in 2 bedroom apartment
accommodation.

Rooms have cable TV, hot shower, fridge,
mini-bar, new furniture and very good quality
and also very spacious. On each floor, there's
a kitchen equipped with coffee maker,
microwave, etc.. Guests have access to the
floor. In the courtyard, guests have access to
barbecue. The pension also has 2 parking
spaces.

Rates per night:

- For the 8 rooms price is 40 lei per night

- For the 2 apartment with 2 rooms price is 80
lei per night.

The cost of rooms will vary depending on
season, duration of stay and group size.

Photo 2. "MAIA House"-Living room
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Photo 4. "MAIA House"-Bedroom

Proposals to improve

- Opening a restaurant with about 100 seats a
pleasant, traditional and international tourists
affordable stay at the guest house and more.

- Installation unerase wireless networks.

- Building a playground for children.
-Purchase of ATV rides in the slope
Kalinderu.

- Organizing sports activities that people of all
ages can participate with various awards.

The benchmark tourist traffic analysis for
the tourist "HOUSE MAIA"

The indicators reflects the distribution and
evolution of tourism supply and demand.

Table 1. Tourism supply and demand indicators in
"House Maia"

Indicators 2009 | 2010 | 2011
Number of nights 2904 | 3496 | 3920
Number of Romanian | 960 1152 | 1284
tourists
Number of foreign | 12 20 34
tourists
Total tourists | 972 1172 | 1318
(Romanian + foreign)
Total number beds in | 80 108 111
hostels
Seats on board 24 24 24
The average stay 3.02 3.03 3.05
Source: Pension Administrator "House Maia"

They also reflect the behaviour of the
application on the use of vehicles and
equipment for receiving and can be used for
studying the origin and destination of tourism
demand, the average stay and fidelity to a
particular destination

To calculate these indicators is necessary to
know the indicators and they are presented in
Table 1.

Of the most important tourism indicators
look:
a.Index of global tourist demand change

ACG, , = €S 100

[0}
where: CG; -global tourism demand in year
i
CGq, -global tourism demand in "0".
Actzoog-zmo = (1172 1972 ) *100=120.57 %
Actz()lo-z()ll = (1318 /1172 ) *100=112.45%
Global tourism demand fell in 2011 by 8.12%
compared to 2010. In 2010 was an increase of
20.57% from 100%.
b.Index distribution of global
demand

ACI,

tourism

~ £l 100 ; ACE, ;= CE
CG CG

where: CI - domestic tourism demand;

CE - foreign tourism demand.

CG - global tourism demand

lizons = (960 /972 ) * 100 = 98.76 %

|e2009 = (12 / 972) *100=1.23%

lizo10 = (1152 / 1172) * 100 = 98.29 %

|e2010 = (20 / 1172) *100=1.70%

lizo1r = (1284 / 1318) * 100 = 97.42 %

lepo11 = (34 /1318) * 100 = 2.57 %

From the above analysis we can see that the

highest number of tourists who come to

"House Maia" is Romanian, while the number

of foreigners is very low, mainly thanks to the

fact that they do not prefer hotels and

pensions.

c.Index of (domestic and foreign) demand

variation in time

-100

ICE, ; = CE, -100, ICI ; :i -100
CE, Cl,
where: ICE,; - index variation in external

demand;
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ICl,.i - index of variation in domestic demand.
ICI 2010 — (1152 / 960) *100=120%

ICE 2010 = (20/12) * 100 = 166.66 %

ICI 2011 = (1284 / 1152) * 100 = 111.45 %

ICE 2011 =(34/20) *100 =170 %

Changes in domestic and foreign tourism
demand has been growing because the
number of Romanian and foreign tourists had
a slight increase. Index of demand variation
tourism is reflected in the assessment of
service quality tourists to this board.

d.The monthly concentration coefficient
(No. tourists per month / No. tourists for

the year 2011)
c. LM
A

For this we consider the year 2011 and the
number of tourists every month is as follows:
January 137, February 128, March 104, April
116, mai88, June 151, July 145, august 166,
September 78, October 54, November 146 In
December 105, A; = 1318 tourists.
C ¢ian = (137 /1318) * 100 = 10.39 %
Ccrep=(128/1318) * 100 =9.71 %
C ¢ mart = (104 /1318) * 100 = 7.89 %
C capr = (116/1318) * 100 = 8.80 %
C ¢mai = (88/1318) * 100 = 6.67 %
Cciun=1(151/1318) * 100 =11.45 %
Cciw=(145/1318) * 100 = 11 %
= (166 / 1318) * 100 = 12.59 %
C csept = (78/1318) * 100 = 5.91 %
Ccoct =(54/1318) * 100 = 4.09 %
c cnov = (46 /1318) * 100 = 3.49 %

C cdec = (105/1318) * 100 = 7.96 %
Tourist highest concentration, calculation year
2011 was recorded in June with a percentage
of 11.45%, and the lowest monthly tourist
concentration was recorded in November at a
rate of 3.49%.
e.Indicator development
accommodation capacity: (No. of seats)

ALC, , = 'L‘g 100

0

C caug —

board

ACi2010= (24 / 24) * 100 = 100%

Due to the fact that the number of beds in
rooms has not changed in the period under
review, this touristic indicator did not change.
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f.Structure of the total accommodation
capacity in pension

- the weight capacity of the hostel) in total
accommodation capacity in hostel

Icc = £ 100
LH

where: LH - the board seats;

LC - total accommodation capacity in
pensions;

S cp2009 = (80/24) * 100 = 333.3 %

S ¢p2010 = (108 / 24) * 100 = 450 %

S cp2o11 = (111/24) * 100 = 462.5 %

"House Maia" is analyzed from an
accommodation capacity of 24 seats, while
the total number of beds in hostels varies from
year to year. Proportion of the pension is the
total beds in hostels is increasing in 2009-
2011.

g.Pension clients during development index
"0 - i" [(No. of Romanian tourists + No.
foreign tourists) current year / (No. of
Romanian tourists + No. foreign tourists)
last year] *

AT_TP

-100

(0]
Where: TP; - Tourists on board in "i";
TP, - Tourists on board in "0".

ATP 2010 = (1172 / 972) * 100 = 120.57 %
ATp s0u1 = (1318 / 1172) * 100 = 112.45 %

In 2010-2011, tourists come to "House Maia"
has seen growth year on year. The largest
increase recorded in the number of tourists is
increasing in 2010 being 20.57%.
h.Development index overnight stays (No.
overnights 2010/2009 and 2011/2010)

NH, -100

(0]
where: N - no. nights (current year and
previous year).
AND 2010 = (3496 / 2904) * 100 = 120.38 %
AND 2011 = (3920 / 3496) * 100 = 112.12 %
Number of overnight stays has grown
increasing every year knowing maximum
growth in 2010 increased by 20.38% when.
i.Progress indicator average length of stay in
hostel

AN =
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AS — 3 100
SO

where: S; - average length of stay in a given

period (month, quarter, year) when "i";

S, - the average length of stay at the time of

"0" (month, quarter, year).

ASm 2010 = (3,03 /3,02) * 100 = 100.33 %

ASm 2011 = (3,05 / 3,03) * 100 = 100.66 %

The average stay in the analyzed period was

stable trend, showing growth.

J.Pension occupancy indicator (employment)

G, — NH-100 _ NT-S 100

LH-Z LH-Z

where:

G, - occupancy percentages;

NH - number of nights;

LH - number of seats in the board;

Z - the number of days of supply pension;

NT - number of tourists,.

S - average length of stay,

G 2000 = [2904 / (24 x 365)] * 100 = 33.15 %
G 2010 = [3496 / (24 x 365)] * 100 = 39.90 %
G 2011 =[3920/ (24 x 365)] * 100 = 44.74 %
Occupancy indicator increased pension in the
period under review with a percentage of
11.59% in 2011 compared to 20009.

k. Indicator in relation to population density
tourism

D, =——t
'* Population

where:

Tio — total Romanian tourists + total foreign

tourists;

Pop - population

(tourists/ no. inhabitants)

Table 2. Tourist flow, 2009-2011

Years 2009 2010 2011
No. total tourists 972 1172 1318
Local people 10783 | 10548 | 10327

Source:Statistical Yearbooks of Prahova County

Dt 2000 = (972 / 10783) = 0.09

Dy 2010 = (1172 /10548) = 0.11

Dioo11 = (1318 /10327) =0.18

The number of tourists has increased in the
period under review, compared to its
population has been declining.

I. Tourist density indicator in relation to
surface

Tt- . 2
D, =——"— (tourists/km®)
o Surface

where:

Tio - total Romanian + total foreign tourists;

S - area city = 8,517 km?

Dis 2000 = (972 /1 8517) = 0.11

Dts 2010 — (1172 / 8517) =0.13

Dis 2011 = (1318 /8517) = 0.15

Because the number of tourists increased in
2009-2011, and the area of the village is the
same, this indicator was insignificant
variations.

CONCLUSIONS

Economic and social development is
combined with tourism development in that
specific tourism activities by their complexity,
contributing to the overall development of the
area, while this development will in turn
cause an increase in tourist traffic.

Locals and local authorities are trying to
diversify the rural tourism supply and demand
after the tourist market trends. Farmhouses
built or which provide features that outside
countries. That appeared competition between
tourism and agro pensions due to the low
number of tourists who choose to
accommodate the agro pensions. Therefore
pensions are growing agro touristic pensions
face facing a serious decline.

The national tourism be tried removing the
insulation and Romanian village development,
allowing its use. To help create the purpose
and existence of funds in their direction.

The European Union is willing to allocate
some lend for rural development. Some
people accept the responsibility for long-term
development taking into account the national
interest and international requirements
Endowed with great tourism potential varied,
diversified and focused by the existence of
landforms combined throughout, a favourable
climate for tourism for most of the year, a
potentially rich fauna and flora species and
ecosystems single in Europe spa treatment
with natural factors, with cultural heritage -
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historical and global reference architecture,
Prahova county may fall among attractive
tourist destinations in Romania and even
Europe.

The main measures that should be applied to
achieve tourism development activities and
tourism development in the locality Logs
could be: the creation of programs and funds
to co-finance regional development projects,
linking with the national programs of local
and regional expansion communications in
tourist areas, modern and efficient transport,
promote regional tourism potential through
participation in tourism fairs, the execution of
advertising  campaigns,  preparation  of
brochures with information about the area's
tourism potential and suggestive images in
this sense, media hostels and agrotourism
farms.

Tourism is an important contribution to
maintaining and improving environmental
quality, manifesting as an active factor of
sustainable development is in his interest to
get involved in this issue and to work in
cooperation with other industries in the
quality of the resource base and survival it.
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Abstract

The Natural complete ecosystem, the original form of development o